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Absztrakt

AZ ALLATORVOSI SZEREP ERTEKELESE ONE HEALTH' MEGKOZELITES-
BEN AZ ANTIMIKROBALIS REZISZTENCLA SZEMPONTJABOL — JORDANLA

Az antimikrobialis szereket vilagszerte széles korben hasznaljdk a humdn- és allat-
gybgyaszatban betegségek lekiizdésére és megel6zésére. A nem hatékony vagy elhizédd
antimikrobialis kezelés kévetkeztében a mikrobak rezisztenssé valhatnak, ami kézegészségtigyi
és tarsadalmi-gazdasagi veszélyt jelent, mivel a kérnyezeten és az élelmiszereken keresztiil
emberre kertl. Az antimikrobialis rezisztencia (AMR) lehetséges egészségiigyi problémainak
kezelése érdekében a WHO egytittmkodott az OIE-vel és a FOA-val a globalis cselekvési terv
végrehajtasaban, és slirgette a tagorszagokat, hogy dolgozzanak ki nemzeti tervet az AMR elleni
kiizdelem minden vonatkozasaban. A jordaniai egészségiigyl minisztérium elkészitette az AMR
elleni kiizdelem nemzeti tervet (2018-2022), amelyben a MOA és a JVA kulcsfontossaga
szerepet tOlt be az allat-egészségligyl agazatban a tervstratégiakba vald beavatkozasban. A
tanulmany célja, hogy értékelje a jordan allatorvos tudasanak, attitdjének és gyakorlatanak
szerepét az AMR kezelésében, valamint kiterjedjen a 2017-2020 kozott regisztralt allatgyo-
gyaszati készitményekre is. Egy web alapu keresztmetszeti KAP felmérés linkjét osztottak ki a
JAV-ban regisztralt allatorvosnak. A bejegyzett gyégyszerkészitményekrdl szolo jelentéseket a
JAV-tdl szerezték be, majd az importalt és eléallitott gyogyszerek szerint csoportositottak. Az
eredményeket leiré jelleggel elemezve kimutattak, hogy az AMR definiciéra utal6 allitassal
egyetértS résztvevs atlagos tudasa 84% volt. A t&bbség (95,65%) az antimikrobialis rezisztenciat
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a jordaniai allat-egészségligyl agazat kihivasanak tekinti, és mas zoonozisos betegségek mellett
prioritast kell élvezni. A résztvevék 68,70%-a ugy gondolja, hogy az antimikrobidlis szerrel vald
visszaélés és tulzott mértékd kabitdszer, csald és jogosulatlan gyakorlék okozzak az AMR-
kihivast, koziliik a leggyakoribb gyakorlat az tigyfelek (gazdalkoddk, tulajdonosok stb.) ajanldsa
volt. a j6 dllattartas gyakorldsa (80,00%). Osszefoglalva, az antimikrobialis rezisztencia
folyamatos oktatasi program végrehajtasa elengedhetetlen az allatorvosi ismeretek fejlesztéséhez
az AMR minden vonatkozasaban; tanacsadoi képességeik fejlesztésére. Olyan jogszabalyok
kotelez6vé tétele is, amelyek biztositjak az allatorvos szamara a megfelel$ antimikrobialis szerek
felirasat, valamint a feliigyeleti rendszer fejlesztése az allategészséglgyi terlleten az anti-
mikrobialis fogyasztas ellenérzésére.

Kulcsszavak: antimikrobialis rezisztencia, allatorvosok, ismeretek, gyakorlatok, attitidok,
Jordania

Diszciplinak: allatgyogyaszat

Abstract

Antimicrobials are widely used in human and veterinary medicine around the world for disease
control and prevention. Due to inefficient or prolonged antimicrobial treatment, the microbes
may become resistant, which will pose public health and socioeconomic threat, as it is
transmitted to humans through the environment and food products. To address the potential
health of AMR, WHO collaborated with OIE and FOA to implement the Global Action Plan
and urged the member countries to develop a national plan, to combat AMR in all aspects. The
Ministry of Health in Jordan has conducted the national plan for combatting AMR (2018-2022),
in which the MOA and JVA play a critical role as stakeholders for intervening the plan strategies
in animal health sector. This study aims to evaluate the role of the Jordanian veterinarian’s
knowledge, attitudes, and practices in tackling AMR, as well as it will include the registered
veterinary pharmaceutical products between 2017-2020. A web based cross-sectional KAP
survey link was distributed to the veterinarian who is registered in the JAV. Reports of the
registered pharmaceutical products were obtained from JAV and then categorized into imported
and produced drugs. The results were analysed descriptively and showed that the average
knowledge of the participant who had agreed with the statement that refers to the AMR
definition was 84%. The majority (95.65%) considered AMR as a challenge for the veterinary
sector in Jordan and should be prioritized beside other zoonotic diseases. A 68.70% of the
participants believe that the misuse and overuse of antimicrobial by quacks, fraudulent and
unauthorized practitioners are the main contributor to the AMR challenge, and the most
common practices among them were recommending the customers (farmers, ownet, etc..) to
practice good animal husbandries (80.00%).To conclude, implementing antimicrobial resistance

continual educational program is essential to improve the veterinarian knowledge in all aspects
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of AMR,; to enhance their advisory skills. Also obligating legislations that ensure the veterinarian

to prescribe the correct antimicrobials and improving the surveillance system to monitor the

antimicrobial consumption in the veterinary field.
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Antimicrobials, include antibiotics, anti-
virals, antifungals, and antiparasitic drugs, are
medicines used to prevent and treat infections
in humans, animals, and plants (WHO, 2020).
Microbes will become antimicrobial-resistant
because of ineffective or prolonged anti-
microbial treatment (AMR). This trait may be
’innate” due to a slow and long evolutionary
process performed by microorganisms to
adapt to changing environmental conditions.
This adaptation relies on the bacterial cell's
impermeability to antibiotic molecules; or
acquired due to a ’rapid’ adaptation to a
sudden selective pressure represented by
antimicrobial treatment (Palma et al., 2020).
Bacteria becoming  resistant to most
antimicrobials they are often referred to as
’superbugs’ (WHO, n.d.).

Antimicrobials are widely used in human
and veterinary medicine around the world for
disease control and prevention. (EMA, 2009).
Antimicrobials also have been used as growth
promoters in food animals since 1950, with
doses animal

subtherapeutic enhancing
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growth and feed efficiency while reducing
mortality. Due to the addition of streptomycin
as a growth promoter in 1951, three strains of
streptomycin-resistant  coliform  bacteria
emerged (Starr and Reynolds, 1951). This
developed as bacterial evolutionary machinery
uses their genomic flexibility to better suit the
surrounding environment including the ability
to protect themselves from toxic substances
(Palma E et al., 2020). Even though anti-
microbial chemotherapy is critical for treating
and preventing animal diseases, banning it’s
use in animals will devastate the livestock
industry, increase zoonotic bacterial diseases,
and have a disastrous impact on animal
welfare (McKellar, 1998). The AMR is both
lethal and costly and according to current
estimates, AMR now kills around 700,000
people a year around the world. By 2050, this
figure is expected to reach ten million. Most
of these deaths will take place in developing
countries ( WHO, 2018).

The ARBs of animal origin besides being
transmitted to humans through the environ-



https://www.doi.org/10.35404/LH.2021.2.21

LELEKTAN ES HADVISELES

ment and food products they may interact
with agricultural workers through direct
contact (Van Boeckel et al, 2015). The
complex network of interactions occurring
between microbial specimens from diverse
“environments” facilitates the gene flow,
the AMR between humans,
animals, and the environment, resulting in an
overall hard issue (Palma E et al., 2020).The
environmental factors may cause even more

expanding

the spread of AMR than their use, especially
in developing nations with limited access to
clean water, poor sanitation, and rudimentary
waste management (WHO, 2020).

The risk of antimicrobial resistance trans-
mission could be greatly reduced through
strict hygiene measures in abattoirs, markets
or food processing plants, as well as
pasteurization, heating, and irradiation of
animal-derived foods (McKellar, 1998).

AMR is a global health and development
threat and it was expected that between 2010
and 2030, the
antimicrobials will rise by 67%, from 63,151 £
1,560 tons to 105,596 * 3,605 tons (Van
Boeckel et al.,, 2015).

The response to AMR potential effect on

global

consumption of

health, food security and economy, has been
spearheaded through the One Health Global
Action Plan, developed by WHO in col-
laboration with the Food and Agriculture
Organization of the United Nations (FAO)
and the World Organization for Animal
Health (OIE) (WHO, 2018). This may be
defined by 5 main objectives: improve
and understanding of AMR
communication,

awareness

education, and training;
strengthen the knowledge and evidence base

through surveillance and research; reduce the
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incidence of infection through -effective
sanitation, hygiene and infection prevention
measures; optimize the use of antimicrobial
medicines in human and animal health and
develop the economic case for sustainable
investment that takes account of the needs of
all countries, and increase investment in new
medicines, diagnostic tools, vaccines and
other interventions (WHO, 2018).

It is logical to take a One Health approach
when addressing AMR issue (McEwen and
Collignon, 2018). In 2015, WHO wurged
membet countries to have their own National
Action Plan to combatting AMR (WHO,
2018). The Ministry of Health in Jordan,
which is a country member in both WHO and
OIE(WHO, n.d.; OIE, n.d.), has conducted
the national plan for combatting AMR (2018-
2022), which is a multi-sectoral working group
AMR,
established with Government leadership

or coordination committee on

This study has been conducted to evaluate
the role of the Jordanian veterinarians in
combat and tackling AMR from all sectors by
assessing their knowledge level, attitudes, and
their common practices. A well as a list of the
sold antimicrobials to identify possible risk
factors that may lead to the development and
spread of antimicrobial resistance in food-

producing animals.

Method

Study Area

The Hashemite Kingdom of Jordan is a
country in the Middle East, which is bordered
by the Gulf of Aqaba, West Bank to the west,
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Syria to the north, and Saudi Arabia and Iraq
to the east (Jordan Map and Satellite Image,
2008). It has a population of about 10.7
million, 6.2 million of the population ages
between 15 and 64 years, with 98.2% literacy
rate for adults who are more than 15 years old
(FOA, 2016). The agricultural land occupies
1065.96 thousand hectares of the kingdom
(FAOSTAT, 2020),

characterized by warm, dry summers and

and the climate is
mild, wet winters, with annual average
temperatures ranging from 12 to 25 C and
summertime highs reaching the 40 C in the
(UNFPA, 2021). Rainfall

averages vary from 50 mm annually in the

desert regions

desert to 800 mm in the northern hills, some
of which fall as snow, with environmental
issues include deforestation, overgrazing, soil
erosion, and desertification (FAOSTAT,
2020). In addition to that, it has limited natural
freshwater resources (Jordan Map and
Satellite Image, 2008). All these factors
the

employment in the agriculture sector, which

reflected on overall percentage of
has been decreased around 2 % within the last
20 years, from 4.8% in 1991 to 3.1% in 2019.
The agriculture sector takes place in the
northern and western highlands, and the most
productive areas are in the Jordan Valley. It is
composed of livestock (55%) and crops
(45%), with sheep and goats being the most

important livestock breeds in Jordan
(FAOSTAT, 2020).

Study population

This study 1is designed to evaluate

veterinarians’ roles in Jordan. To earn a degree
in veterinary medicine and surgery, the lonely
faculty is located at the Jordan University of
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Science and Technology (JUST), which is an
active member of the Scientific Association of
Arab Veterinary Medical Colleges and is
housing its general secretariat (JUST, 2021).
To earn a license in Veterinary medicine, the
graduate must be a member of the Jordanian
Veterinarian Association (JVA), which was
established in 1972. JVA has reported that
their total members are 1778 veterinarians,
647 of them are employed in the private
sector, either in the private clinic or
companies. In the public sector, most of the
veterinarians are employed in the MOA (146
veterinarians), the
employed in the MOH; Jordanian Food and
Military,
Municipalities. Only 30 veterinarians are

while remaining are

Drug  Administration; and
unemployed, and 279 are residing abroad (

JVA, n. d).

Study design and sample size

This study aim is to evaluate the role of the
knowledge, attitudes, and practices (KAP) of
the veterinarian in Jordan, as well as to
illustrate the percentage of the registered
veterinary pharmaceutical drugs in Jordan.

Regarding the evaluation of the knowledge,
attitudes, and practices (KAP), a cross-
sectional; questionnaire web-based survey was
Its

respective research related to the role of

designed. questions were based on
veterinarians in tackling AMR. The survey
included 25 questions and was conducted in
Arabic and English and reviewed by two
academic professionals and one veterinarian.
Ethical approval was not required since
animals and patients were not included. It
consisted of close-end questions, Likert scale
statements, an open-ended question, and was
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administered via a Google® form. Due to the
pandemic situation, the link of the form was
sent electronically (online) to randomly
selected veterinarians. It was sent via email to
26 veterinarians, while 67 veterinarians have
received it as a message via LinkedIn®, and
196 veterinarians have received it via
Messenger®.

The recruited sample size of this study is
215. Rasoft® application was used to calculate
it, by submitting the total number of the
registered veterinarian, which is 1649 after
excluding the dead, with confidence 95%
degree of confidence and 5% as an acceptable
rate of error.

The respondent participants are 119, four
of them did not complete the survey and were
excluded from the study, only 115 participants
were included. The response rate is 41.2%, the
assumed low response rate is either due to low
internet access or their inactive status in social
media. The survey was made available
between the 23 of October 2020 and the 13 of
November 2020.

Due to the lack of reliable data regarding the

percentage of the registered veterinary
antimicrobial pharmaceutical drugs, and their
importance in supporting these study

tindings. The annual reports of the registered
and re-registered veterinary pharmaceutical
drugs between 2017 and 2020 were obtained
directly from the Jordanian Veterinarian
Association (JVA) and then categorized into
imported and produced veterinary drugs, and
then subcategorized according to their
chemical classification. An exception was
the

subcategorized according to the route of

made for antibiotics, they were

administration into parenteral(injection), oral
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(powder; liquid; suspension; tablet; solution
and drench), and intramammary. Although
vaccines play an important role in biosecurity,
they were not included.

Data Analysis

The collected results were coded; entered
and analysed using XLSTAT® Software 2021.
The data were divided into four sections:
Demographics, Knowledge, Practice, and
Attitudes., and then examined descriptively.
To evaluate the veterinarian knowledge, the
following scoring system was used: agree;
neutral and disagree. While assessing their
practices, they were asked to choose the best
indicator that reflects their practices, from one
/(never) to five (always). As for the attitudes,
they were asked to order the most important
challenge that they face ascending while
tackling AMR, the score was from one (least
important) to four (most important). Fol-
lowing that, a bivariant analysis was per-
formed using Pearson’s Chi-square , to assess
the relationship between one of the practices
outcome variable “participating in AMR con-
tinuous educational material” This was indi-
cated as the following statement in the
questionnaire “You train yourself with conti-
nual education material in antimicrobial re-
sistance (AMR) to expand your knowledge, in
order to implement good practices of anti-
microbial use”  with only the following

selected variable “veterinary vocational
sector”: private, public and academic. For 98
responses, notably the outcome vatiable
score was assigned to the following categories
“rarely to sometimes” and “frequently to
always”, the threshold for statistical sig-

nificance was p < 0.05, by using the Equation
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1 (Statistics how to, 2021) to compute the
Minitab®  Software
2021 has been used for further analysis.

results. Furthermore,

Eguation 1: Pearson’s Chi-square

(0i —Ei)?
2 — Gt TEl)”
=L

The registered veterinary pharmaceutical
drugs from 2017-2020 were directly requested
from the JVA, then manually counted
according to the registration number. Then,
categorized into antibiotic (per oral; parenteral
and intramammary only (topical route of
administration was not included), antiparasitic
and alternatives to antibiotics. Data were
entered and quantitatively analysed using
Microsoft® Office Excel 2010. teports are
not available online; they were requested from
JVA wvia email (JVC2017;JVC 2018; JVC,
2019; JVC, 2019; JVC 2020).

Results

KAP sutvey results

Demographic Information

The reported demographic information of
the participant (Table 1) showed that most of
the veterinarians were residing in Jordan
during disturbing the survey period (87.83%,
101/115) and around 72% (83/115) ate hold-
ing an undergraduate academic degree in vete-
rinary medicine and surgery, and the remain-
ing are postgraduate doctors. Most of the
participant veterinarians are employed in the
ptivate sector (56.52%,65/115) and only 6.09
% (7/115) are unemployed. As for the years
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of experience, half of the participants have
gained from one to 5 years of expetience in
the field (50.43%58/115), whereas only
4.348% (5/115). have expetience of more
than 30 years.

Table 1: The demographic information of the
participants. Source: Authors

Variable Response (::;?é) E,Zt)
Resident in ~ Yes 101 87.83%
Jordan No 14 12.17%
Education  Bachelor 83 7217%
level Masters 24 20.87%
PhD 8 6.96%
Vocational  Private sector 65 56.52%
sector Public Sector 21 18.26%
Academic 12 10.43%
Other 1 0.87%
Unemployed 7 6.09%
Multiple sectors 7 6.09%
Prefer Not to answer 2 1.74%
Years of 1-5 58 50.43%
experience  6-10 0 0.00%
11-15 28 24.35%
16-20 14 12.17%
21-25 9 7.83%
>30 5 4.348%
Prefer not to answer 1 0.870%
Specialty Avian 16 13.91%
Equine 4 3.48%
Feline and Canine 22 19.13%
Food animal practice 24 20.87%
Mix practices 33 28.69%
(wild Animal included)
Other 13 11.00%
Prefer not to answer 3 2.609%

Note: Freq.=frequency, Pct = percentage

Around 29% of the participants have been
reported that they practice in more than one
animal species avian; equine; feline and
canine; food animal and wild animals
(28.69%,33/115), whereas the food animal
and feline and canine practice were pro-
minently reported, 20.87% (24/115) and
19.13% (22/115), respectively.



LELEKTAN ES HADVISELES

Knowledge

The knowledge of the participant regarding  microbial resistance and the role of vete-

the AMR was assessed by 6 statements related
to the definition of antimicrobial and anti-

rinarians in using them, all the statements

were correct (Table 2).

Table 2: Knowledge of veterinarians regarding anti-biotic use and resistance. Source: Authors

Agree Neutral Disa,
Question Freq! Pct%?  Freq! Pot% L (;—gﬁes; Pot %2
(n=115) (n=115) eq-(n=
Antimicrobial resistance (AMR) is when a microbe 113 98.26% 1 0.87% 1 0.87%
evolves to become more resistant to antimicrobial
which previously could treat it. Antimicrobials
include antibiotics, which kill or inhibit the growth
of bactetia.
Use of veterinary medicinal products, including 91 79.13% 16 13.91 8 6.96%
antimicrobial agents, is essential for protecting
animal health and welfare, and contributes to food
safety and public health.
Microorganisms represent a pool of antimicrobial 79 68.70% 16 13.61% 20 17.39%
resistance (AMR) traits in all ecological niches.
The excessive use of antimicrobial in livestock (and 111 96.52% 3 2.61% 1 0.87%
aquaculture) will pose a threat to people’s
livelihoods.
The increased contact between animals and human 87  75.65% 6 5.22% 22 19.31%

beings lead to a higher risk of infections and the
cross-transmission of AMR traits.

Note: The citations of the mentioned statements are included in Appendix B. Freq. = frequency, Pct = percentage

Most of the participants agreed that the
definition of AMR is when a microbe evolves
to become more resistant to antimicrobial
which previously could treat it (98.26%), and
96.52% agreed that overusing of antimicrobial
in livestock will pose a threat to people. Only
79.13% agreed that the antimicrobial contri-
butes to food safety and public health, and
75.65% agreed that contact between a human
and animals will lead to cross-transmission of
AMR. As for the position of AMR in its
ecosystem, 17.39% disagreed that micro-
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organisms represent a pool of antimicrobial
resistance. The average of the participant who
had agreed with the statement was 84%, and
7.03% for the neutral responses, and 9.04%
who had disagreed.

Attitudes

To evaluate the attitudes of the participants,
they were asked questions related to the
challenges that they face while tackling AMR.
The survey reported that 95.65% of the
participants consider AMR as a challenge for
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the veterinary sector in Jordan and should be
prioritized beside other zoonotic diseases
such as brucellosis and rabies by the health
authorities. Eventually, 53% of the partici-
pants reported that vaccine and vaccination
are important for controlling microbial
infection in Jordan followed by implementing
biosecurity measures, controlling feed and
water contamination, and administering
probiotics, 42%, 13%, and 4% respectively.
To evaluate the attitudes of the participants,
they were asked questions related to the
challenges that they face while tackling AMR
(Figure 1). The participants believe that the
most contributing challenges in evolving the
AMR issue in Jordan are the misuse and
overuse of antimicrobial by quacks, fraudulent
and unauthorized practitioners, such as agri-
cultural engineers, with 68.70%, then the
socioeconomic status of customers (39.13%).
The Jordanian society’s view toward the vete-
which
addressing the problem of antimicrobial re-
the lack of

knowledge, competence, and practices of the

rinarians, influence their role in

sistance, and satisfactory
veterinarian in the field for using alternative,
instead of antimicrobials, were the least
contributing factors in tackling AMR, with

34.78% and 33.04%, respectively.

Practices

To assess the practices of the participant
toward AMR, 9 statements concerning their
and their
recommendation to the customers (farmers

prescription to antimicrobial
and animal owners, etc....) are presented in

(Table 3).
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Figure 1: The challenges that face the participants
while tackling AMR. Sonrce: Authors*
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Note. This bar chart shows the importance of each
challenge. Challenge number 1 is the misuse and overuse
of antimicrobial by quacks, fraudulent and unauthorized
veterinarians are contributing to the evolving AMR issue
in Jordan; challenge number 2 is the socioeconomic status
of customers (farmers, owners..) in Jordan, challenge
number 3 is Jordanian society's view of veterinarians has
influenced their role in addressing the problem of
antibiotic resistance and challenge number 4 is the lack of
satisfactory knowledge, competence, and practices of the
Jordanian veterinarian in the field of using alternative,
instead of antimicrobials.

* The statements of the challenges were formed with as-
sistance of two veterinarians Rana Alshamali and Amjad
Awawded.

The survey showed that the most common
practice done by the participants was recom-
mending the customers (farmers, owner, etc..)
to practice good animal husbandries (80.00%),
then administering to the patient the correct
dose of an antimicrobial with taking into con-
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Table 3: Practices of veterinarians regarding anti-biotic use and resistance. Source: Authors.

Question

Never

Rarely

S.t*

Freq.**

Always

You prescribe antimicrobial drugs only when they are needed to treat
an animal medical condition after a clinical examination, ie., for
therapeutic purposes.

2.61%

0.87%

8.70%

24.35%

63.48%

You recommend the customers (farmers, owner.) to practice good
animal husbandries such as biosecurity and hygiene.

4.35%

0.87%

5.22%

9.57%

80.00%

You make sure that the specific antimicrobial product you use is the
most appropriate one for that purpose, with taking into consideration
the World Organization for Animal Health OIE list of antimicrobials

6.09 %

5.22%

10.43%

21.74%

56.52%

You administer to the patient the correct dose with the correct
frequency and duration, by an appropriate route and treatment protocol
considering the withdrawal period.

4.35%

0.00%

7.83%

21.74%

66.09%

You explain to the customet's (farmers, owners...) that antimicrobial
are not our first choice, and the alternatives to veterinary antimicrobial
are also effective.

4.35%

1.74%

22.61%

20.87%

50.43%

You recommend the customer (farmers, owners...) to wash their hands
frequently after dealing with animals.

6.96%

3.48%

15.65%

14.78%

59.13%

You committed to empowering the customers (farmers, owners...) to
reduce reliance on antimicrobial with at least equal, or improved, animal
health, welfare, and profitability.

3.48%

2.61%

16.52%

20.87%

56.52%

You train yourself with continual education material in antimicrobial
resistance (AMR) to expand your knowledge, to implement good
practices of antimicrobial use

36.52%

6.96%

10..43%

13.91%

32.17%

Your level of satisfaction from the veterinary and animal health
services, which are provided by private and public sectors and
associations, in tackling the antimicrobial resistance (AMR) issue in
Jordan.

38.26%

19.13%

28.70%

10.43%

3.48%

Note. The citations of the mentioned statements are included in Appendix B.

*§.t.= sometimes  ** Freq.= frequently.

sideration the withdrawal period (66.09%) and
prescribing antimicrobial for therapeutic
purposes (63.48%). More than half ( 60%) of
the participant showed that they always do
recommending the customer to wash their
hands frequently after dealing with animals
(59.13%), empowering the customers to
This is
besides prescribing the antimicrobial re-
the OIE list
(56.52%), and explaining to the customers
that the alternatives

reduce reliance on antimicrobial.

garding of antimicrobial
to veterinary anti-
microbial are also effective and the anti-
microbial is not the first choice for treatment
(50.43%).
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Only 36.52% of the participant are not
committed to training themselves with
continual education material in AMR to
expand their knowledge, to implement good
practices of antimicrobial use. while 32.17%
are committed to doing that. Low percentage
of the participant showed that they are
satisfied with the veterinary and animal health
services, which are provided by private and
public sectors and associations, in tackling the
AMR issue in Jordan (3.48%), while 38.26%
are not satistied at all. The average of the

participant who never did any practice regard-

ing the antibiotic use and resistance was
11.88%, while rarely 4.45%; sometimes
14.01%; frequently 17.58% and always
51.98%.
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The relationship between participating in AMR
continuons education and the parti-cipants vocational
sector (private, public and academical sector)

The assessed results of Chi-square test of in-
in AMR

continuous education (assigned to the cate-

dependence for participating
gory “rarely to sometimes” and “frequently to
always”) indicated a significant difference
across the 98 responses level and the parti-
cipant vocational sector variable (private,
public and academic): X?= 8.34, df =2, N =
98, p =.015.

The percentage of the registered and re-registered
veterinary pharmacentical drugs between, 2017-2020

The analyzed data of the reports have been
categorized according to their pharmaceutical
drug’s active substance class/per year as Table
4. From this table, it is apparent that the
percentage of the registered oral antibiotics
during this period was higher for the
produced, as the peak of production was in
2018 (32.67%), as well as the highest percent-
age for both registered imported and pro-
duced oral antibiotic was in 2018 (43.3%),
Figure 3.

In contrast to that, the percentage of the
registered parenteral antibiotics was higher for
the registered imported pharmaceutical drugs
within the range of 8.66%% and 25.27%.
while the produced was ranged between
2.20%% and 15.57%. As for the
mammary antibiotics, the percentage of the
produced ranged between 0.00% and 1.33%,
and the percentage of the imported ranged
between 0.00% and 0.91%.

Concerning the antiparasitic drugs, Table 4

intra-

demonstrated that the most frequently re-
gistered imported veterinary drugs was in
2018, with average of 27.4% (Figure 2), as well
as the highest percentage of both registered
imported and produced pharmaceutical drugs
was (42.7%) in 2018 (Figure 3). Besides that,
the average percentage of the registered
produced is 32.3% (Figure 2).

The lowest average of the registered vete-
rinary drugs goes to the alternatives of anti-
biotics (photobiotic) for both produced and
imported were 1.1% and 0.4%, respectively, as
it illustrated in Figure 2.

Table 4: The percentage of the registered veterinary pharmaceutical products between 2017 and 2020. Sonrce:

Authors

Pharmaceutical Drug’s (perceIrjlrtZg:(;)ei year) (petcentalgrzll;)(:rtfrgar)

Active Substance Class 20172018 2019 2020 2017 2018 2019 2020
Antibiotic (Per Oral) 19.09% 32.67% 23.35% 15.38% 16.36% 10.66% 16.16% 16.48%
Abntibiotic (Parenteral) 4.55%  2.67% 15.57%  2.20% 26.36%  8.66% 17.96% 25.27%
Abntibiotic (Intramammary) 0.00% 0.67% 1.20%  0.00% 2.73%  0.66%  0.00%  0.00%
Abntiparasitic 16.36% 27.33% 15.57% 26.37% 13.64% 15.33%  9.58% 14.28%
Alternatives to antibiotics 0.00% 1.33% 0.60%  0.00% 0.91% 0.00% 0.00% 0.00%

Note: the original data were adapted from the registered veterinary products reports for each year, with the

permission of JVA.
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Figure 2: The average percentage of the registered
imported and the produced antimicrobial pharma-
ceutical drugs between 2017-2020 in Jordan. Source:
Authors
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Discussion
Antimicrobial resistance is a global threat to
human and animal health (Aenishaenslin et al.,
2019). In Jordan, most of the veterinary
studies were conducted on antimicrobial
resistance patterns of the pathogens and the
risk factors associated with the emergence of
the AMR. As for the knowledge, practices,
and attitudes, the studies were limited to the
medical health sector toward AMR (Ghadeer
A. and R. Y. Suaifan, 2012 ;Darwish et al.,
2021) and the livestock owners toward
Brucella (Musallam et al., 2015). This study

focused only on the knowledge, attitudes, and
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Figure 3: The percentage of the registered antimicro-
bial according to their chemical class for each year
(2017-2020). Source: Authors
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Note: ABX/0 oral antibiotic; ABX/P = parenteral
antibiotic; ABX/IMA = intramammary antibiotics; APX
= antiparasitic; PHYTOBX = phytobiotics

practices (KAP) of the Jordanian veterinarian
toward AMR. In addition to that, this study
will outline the registration protocol of the
veterinary pharmaceutical products and the
data of the registered veterinary pharma-
ceutical products between 2017-2020.
Regarding antimicrobial resistance know-
ledge, this study demonstrated that the parti-
cipants have a very good level of knowledge
(84%), similar to the level of the Jordanian
pharmacists (Darwish et al., 2021), but for
example higher than the 69% of veterinarians
in India (Vijay et al, 2021). Most of the
participants have agreed with the correct
definition of antimicrobial resistance and that
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antimicrobial drugs includes mainly anti-
biotics. More than 75% of the participants
agreed that the excessive use of antimicrobial
in livestock will pose a threat to people’s
livelihoods and it contributes to food safety
and public health, as well as it is essential for
protecting animal health and welfare. This
latest finding is similar to a Dutch study
(Speksnijder et al, 2014), in which the
respondents considered that their duty as a
veterinarian to treat diseased animals lies on
reasons of animal welfare and animal health,
regardless of antimicrobial resistance issues.
So as and in similar line with the previous
study conducted in India that 98.7% vete-
rinarians believed that antibiotic resistance is a
serious public health issue (Vijay et al., 2021).
However, 19.36% of the participants dis-
agreed that the increased contact between
animals and human beings could leads to a
higher risk of infections and the cross-
transmission of AMR traits, and 17.39 %
disagreed that microorganisms represent a
pool of AMR traits in all ecological niches.
Thus, these results demonstrate that the basic
knowledge of the participants is satisfactory
regarding the AMR definition and it is
associated risk, but it needs more improve-
ment in the ecological terms, as it is one of the
key elements of the one health approach
(McEwen and Collignon, 2018). This is in
particular with the high prevalence of the
resistant Escherichia coli in the drinking water
from Jordan (Swedan and Abu Alrub, 2019).
This comes in line with taking into consi-
deration that environmental resistome of the
antimicrobial resistance genomes, are nNow
widely recognized as a complex and di-
versified reservoir of resistance genes that can
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be transferred into and between environ-
mental and clinically relevant bacteria (EMA
and CVMP, 2018). which means that the
environmental aspect is being critical. There-
fore, they should have sufficient acquain-
tances regarding that water bodies polluted
with resistant genes, bacteria and anti-
microbial compounds from human and
animal faeces and antimicrobial manu-
facturing are also an ideal environment for
emerge and spread of superbugs (WHO,
2020).

This study revealed that most of the parti-
cipants consider AMR as a challenge and
should be prioritized. A 68.70% believes that
the most contributing challenge is the misuse
and overuse of antimicrobial participant by
unqualified professions to prescribe vete-
rinary medication. A recent study in India
showed that their prescription practices could
jeopardize on-going AMR-mitigation efforts
(Mutua et al., 2020). For instance, the Indian
dairy farmer chooses to deal with quacks
instead of veterinarians due to high cost of
animal treatment (Vijay et al, 2021). In
Jordan, the legislation grants permission for
non-veterinarian (Agricultural Engineers) to
provide antimicrobial products without vete-
rinary supervision, even though , do not have
sufficient training nor do have the required
background to dispense antimicrobials un-
supervised by a veterinarian (WHO,2018).The
high cost of animal treatment correlated with
the socioeconomic status of the customers as
this study showed that around 39% believe in
that. This finding comes in parallel with
similar study done by the Jordanian pharma-
cist that showed the socioeconomic status of

the patients reflects their health literacy level
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(Darwish et al., 2021). Consequently, the
legislation should be modified to embrace the
role of the veterinarian alongside other health
professions in the AMR stewardship besides
the other detected zoonotic diseases in the
country: brucellosis, and rabies (Sorrell et al.,
2015).

Veterinarians have an influential responsi-
bility regarding the hygienic practices and thus
reducing AMR. This study reported that 42%
of the respondents considered that im-
plementing biosecurity measures is critical to
control microbial infection, likewise, 80% of
them are consistently recommending the
customers (client, owner, farmer...) for good
hygiene practices and 59.13% recommend
them to wash their hands after dealing with
animals.

Considerable animal health studies were
conducted in Jordan, has shown that the
hygienic practices are associated with
emerging antimicrobial-resistant drugs. The
risk factor associated with the emergence of
Avian Pathogenic Escherichia coli (APEC)
was correlated with inadequate hygienic
practices, as well as it also correlated with the
inappropriate use of antimicrobials along with
the highest resistance was found against
sulfamethoxazole-trimethoprim, florfenicol,
amoxicillin, doxycycline and spectinomycin
(Ibrahim et al.,, 2019). This also comes in
corresponding with the high prevalence and
distribution of antimicrobial resistance genes
(ARGsS) of Escherichia coli isolates obtained
from equine faecal samples (Gharaibeh et al,,
2020). The high prevalence of antimicrobial
resistance of mecA and mecC methicillin-
resistant Staphylococcus aureus (MRSA) in
cattle, sheep, and goat dairy farms in Jordan,

34

needs a strict hygiene measure, as it leads to
an economic loss in the dairy industry
(Obaidat et al., 2017). Furthermore, the anti-
biotic resistance of isolated Campylobacter
jejuni and Campylobacter coli from chickens
in Jordan, is due to a lack of hygienic measures
at slaughterhouses and the unregulated use of
antibiotics has led to high levels of resistance
in Jordan (Alaboudi et al., 2020). Thus, the
responsibility of recommending hygienic
practices in animal health besides regulating
the use of antibiotics is associated with
reducing antibiotic resistance rests partly on
veterinarians.

Regarding their practices while determining
antimicrobials, 63.48 % respondents always
prescribe antimicrobial ~ for
practice; 66.06% of them indicated that they

take into consideration the withdrawal period

therapeutical

and administering them with the correct dose
and frequency. Also 56.52% of them take in
consideration the OIE list of antimicrobials
while choosing them, as well as they en-
courage the customers to reduce their reliance
and 50.43% the

customers to use alternatives to antimicro-

on them, recommend
bials. Previous studies in India showed that
the uses of alternative therapies such as herbal
medicines were reported by 74.0% of vete-
rinarians and are widely used in bovine
therapeutics (Sharma et al., 2020). These latest
observations suggest, around half of the
respondents may need further improvement
in their advisory skills and involving them
with regular training regarding the updated
treatment guideline, to put knowledge into
the

administration of antimicrobials are important

practice, as correct selection and

to structure the future intervention in re-
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ducing antimicrobial resistance (Speksnijder et
al., 2014). Hence around a third of the
participants (36.52% ) have never been com-
mitted to training themselves with continual
education material in antimicrobial resistance
(AMR), due to lack of unpaid or affordable
training and their economic status. This study
also demonstrates the that there is a relation-
ship between the participant willing to enrol
themselves in AMR continual educational
material and their vocational sectot’s. This
AMR

continual educational / training program that

finding suggests to implement an

involves the best practices toward AMR
during academic as it is done in Nigeria
(Adekanye et al., 2020). Thus it will give the
opportunity to all veterinarians, before gra-
duations and being employed in different
sectors, to expand and update their know-
ledge regarding AMR and antimicrobial
stewardship (Adekanye et al, 2020). On
similar line and at the end of 2020, JUST held
a workshop entitled: Raising awareness about
the judicious use of antibiotics in the livestock
sector in Jordan that discussed the role of
veterinarians in reducing the excessive use of
veterinary medicines, for the veterinarians and
farmer (Rababah, 2020).

Moreover, 38.26% of respondent were not
satisfied at all from the animal health services,
whether from private or public sector or even
the association in addressing the AMR issue.
This means that the limited and the low
frequency of the provided animal health
AMR.
Furthermore, there was neither professional

service is an obstacle to tackle

training of veterinary related professionals
(veterinarians and veterinary paraprofes-
sionals) nor for key stakeholders (farmers and
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farm workers, extension workers, food and
feed processors and retailers) or environ-
mental specialists, related to AMR , as well as
no systematic approach at national level to
strengthening Veterinary Services (TtACSS,
2018). This means that the framework of the
AMR policy will be held by human health
stakeholder, and “in the since of guilty” the
veterinarian will be part of it, as the sales of
veterinary drugs is source of their income
(Fortané, 2019). At the same time, reinforcing
the veterinarians and the stakeholder’s role is
important in improving the animal health as
the intensive contact between the farmers and
the veterinarians will improve the animal
health issue (Speksnijder et al., 2014).

Transboundary problems related to animal
diseases, residues of veterinary drugs in food
products, and resistance to antibiotics created
a demand for regulations that are satistied by
the national regulations (Sager et al, 2021).
This comes with parallel with the observations
that the main cause of residues is the failutre to
meet the withdrawal period; improper use of
licensed pharmaceutical drugs and the illegal
use of unlicensed pharmaceutical drugs
(Alaboudi, n.d.).

The residue of antibiotics stimulates micro-
bial resistance after sub-therapeutic doses and
it’s risk will increase AMR transferred into
food borne pathogens, such as Erythromycin
Resistant Campylobacter spp.. and Vanco-
spp.. The
pathogenic bacteria can pick up the AMR

mycin Resistant Enterococci
genes from the gene pool, which they are
presented in food either as DNA fragments or
enclosed in bacteria and bacteriophages, and
then transfer them to another pathogenic
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bacteria (Alaboudi, n.d, and Osaili and
Alboudi, 2017).

In Jordan, the animal health sector is well
served by the Agriculture Law No. 13 of 2015,
in which the instructions for registering the
antimicrobial drugs are included and that
responsibility falls under the Pharmaceutical
products registration and monitoring division
at MOA, i.e. Veterinary Services Department
(WHO, 2018). To register the veterinary
pharmaceutical drug, the Veterinary Services
Directorate depends on the guidelines of the
International Cooperation on Harmonization
of Technical Requirements for Registration of
Veterinary Medicinal Products (VICH) (FAO,
2015), and OIE (Alfawarah, 2021). Two of the
VICH guidelines are related to the antimicro-
bial resistance, the first one VICH GL 27,
which outlines the types of studies and data
that are recommended for characterizing the
potential resistance development that might
occur in the food-producing animal under the
proposed conditions of use of the product.
Whereas the second one is VICH GL 36,
which guidance for assessing the human food
safety of residues from veterinary antimicro-
bial drugs. This being concerns with effects on
the human intestinal flora because if a drug is
intended for use in food-producing animals
has antimicrobial activity, the safety of its
residues needs to be addressed concerning the
human intestinal flora (Sander et al., 2010).

The antimicrobial registration process un-
dergoes continuous modernization in Jordan
(WHO, 2018), for instance the veterinary
committee will not accept the registration of
the pharmaceutical drug, unless the Good
Manufacturing Practice (GMP) of the manu-
facturing company is authorized from the
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country of origin or the request will be
rejected (FAO, 2015). In addition to that, the
Certificate of Pharmaceutical Product (CPP),
which is in the recommended format by
WHO, and the authorized Certificate of Free
Sale (CFS), which is a vital certificate to ensure
that the veterinary pharmaceutical products
are marketed in the country of origin and are
eligible for export. It also involve prevalence
of the technical data package of the pharma-
ceutical product, which include the following:
specifications; stability data; impurity data;
method of analysis and it’s validation’s and
(FAO, 2015).
Despite that, the veterinary pharmaceutical

schematic synthetic route
products registration division has no reliable
data on antimicrobial use, quantity imported
or manufactured in the country, and has no
control over regulating antimicrobial product
importation to maintain a safe pool in-country
(WHO, 2018).

The approval for the use of the veterinary
pharmaceutical drugs is one of the main
contributor  in increasing the resistance
among human isolates to most of antibiotics
as the general level of the resistance among
the animal or human isolates depends on the
regulation concerning the control on using the
animal and human pharmaceutical drugs
wisely (Osaili and Alaboudi,2017). The Food
Safety Commission of Japan introduced the
ranking of antimicrobials according to their
importance for the treatment of human in-
fections with antimicrobial-resistant bacteria
through food commodities, and it is the basic
material to be used in risk assessment of
foodborne antimicrobial-resistant bacteria
(CVMP, 2019). Based on that, the developed
ranking is the following: Critically and highly
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important and important. Regarding the
critically important, which could be the only
pharmaceutical drug to be prescribed or
hardly to find any alternatives to treat a certain
human disease, for instance the 3rd and 4th
generation of cephalosporins.

The findings in the reports of registered
pharmaceutical products between 2017 and
2020 described them as only registered for the
parenteral route of administration, which is
similar to the French reports (ANSES, 2020),
because they are pootly absorbed after oral
administration (Hornish and Katarski, 2002)
and the spread of AMR in the fecal flora will
impact the environment (EMA and CVMP,
2018). In Jordan Salmonella enterica isolates
from imported meat carcass resisted several
treatment-of-choice antimicrobials such as
ciprofloxacin (26.8 %) and ceftriaxone (19.5
%) (Obaidat, 2020). The application of
ceftiofur requires a veterinarian-client-patient
relationship (VCPR), which represents the
legal and ethical requirement that the vete-
rinarian assume responsibility for determining
the need for medical treatment of animals
based on direct knowledge of their health and
management. It is distinctively labeled for
control (therapeutic) not prevention (pro-
phylactic), as the mass application may lead to
the emergence and dissemination of ex-
tended-spectrum cephalosporin-resistant Sal-
monella and of resistance genes such as bla
CTX-M (Wittum, 2012). Furthermore, the
third and the fourth generation of cepha-
losporin and colistin are classified within the
reserved group, which means they should be
treated with the last resort option (WHO,
2019). Even though, colistin is registered for
oral administration, and used as a growth
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promoter for food animals, it may contributes
to emerging of mcr-1 gene in colistin resistant
bacterial isolates (Vidovic and Vidovic, 2020).
Moreover, it has been reported that enro-
floxacin, a fluoroquinolone drug, has been
registered for oral administration such as in
France (ANSES, 2020). However, it is banned
for mass medication in some countries such as
the USA, as it leads to the emergence and
zoonotic food-borne transmission of fluor-
oquinolone-resistant Campylobacter jejuni in
the early 2000s (Wittum, 2012). However, a
study was conducted on the local table egg in
Jordan revealed the prevalence rate of
enrofloxacin in the as the lowest (0.8%)
the detected four
whereas the sulfonamide was at the highest
rank (5.2%) (Alaboudi et. A1,2013) .

Ionophores, such as monensin; madura-

among antimicrobial,

mycin; salinomycin, appeared to be registered,
as it fed to the livestock as a growth promotor,
even that the recent regulations are making
efforts to ban prescribing antibiotics as
growth promoters (WHO, 2018). However
due to the complexity and high degree of
specificity of ionophore resistance, it appears
that ionophores do not contribute to the
development of antibiotic resistance to im-
portant human drugs and will continue to play
a significant role in improving the efficiency
of animal production in the future (Callaway
T. et al,, 2003).

Regarding the Intramammary antibiotic,
which is a local treatment and/or prevention
for udder infections for ruminants, especially
during the lactation period. The produced
milk, or the wasted milk, is not marketable for

human consumption during the treatment or
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more than one day of the treatment

(BIOHAZ et al., 2017).

Regarding the public health perspective of
the wasted milk, most of the antimicrobial
that is used for intramammary infections are
shared with human medicine. The majority of
the registered produced and imported drugs
are composed of critically important anti-
microbial which is shared with human
medicine, such as cephalosporins (cefalenium
and cefalexin), aminoglycosides (neomycin
and gentamycin) and penicillin (cloxacillin and
ampicillin), as both the categorized in the high
priority critically important antimicrobials
(WHO, 2017).

For the registered antiparasitic veterinary
pharmaceutical drugs, the route of admi-
nistration varies between parenteral (e.g.
ivermectin  IM/SC injections), oral (e.g.
albendazole tablets), and topical (e.g. cyper-
methrin dusting powder). During the period
2017-2020, the quantity of the registered
antiparasitic drugs which were prescribed to
treat endoparasites is higher than the one that
is used to treat the ectoparasites, for both
import and export. Although the reports
revealed that the registered produced ecto-
parasitic drugs are around 4 times higher than
the imported ones (total of the registered
ectoparasites for imported 14 while 44 for the
produced), which indicates that the sector
depends on the local market.

Lack of clear OIE standards and guidelines
on antiparasitic products contributed to the
AMR challenge due to many reasons, which
have been addressed by the OIE. Firstly, there
is a lack of effective drugs and resistance to
many antiparasitic, especially to trypanocides,
ascarids, and anthelmintic resistance.
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Secondly, lack of good quality antiparasitic
drugs and poor quality are available as most of
the available drugs have been used for more
than 50 years and the availability substandard
and falsified products. Finally, the presence of
antiparasitic residues in the environment es-
pecially for ivermectin and toltrazuril (Szabd,
2020).

A study was conducted on the home pro-
duced eggs in Jordan revealed that are highly
contaminated with pesticide residues parti-
cularly Malathion (44%) and Aldrin (33%), at
an unacceptable high limits and form potenti-
al harmful to the consumer (Alaboudi et al.,
2019).

Plants extract or phytobiotics has been used
widely in veterinary medicine, as their residue
is not considered for it is toxicological
concerns and due to their antimicrobial, anti-
inflammatory, anti-oxidative, and anti-para-
sitic activities. In addition to that, they are
considered as alternatives to antimicrobial
drugs, and they play a significant role in
improving animal performance and control
diseases under certain circumstances (Cheng
et al., 2014). Most of the registered produced
drugs during this period were extracted from
menthol and thymol. However that the
percentage of the total registered phyto-
biotocs was around 1%
registered drugs between 2017-2020, while in
some African countries the percentage was
0.002% (1/470) IGAD MRH, 2021), but at
least it is considered a step toward reducing
AMR in animals.

from the total

Conclusion
The present study evaluated the existing
approach of the role of the Jordanian vete-
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contributors

rinarian in tackling AMR toward one health.
The KAP survey has highlichted the fol-
lowing:

(1) The demographic information of the
respondent and their knowledge, attitudes,
and practices toward AMR.

(2) AMR is a challenge for national animal

health.

(3) The quacks or the unauthorized practi-

tioners has been addressed as the main

to overusing and misusing

antimicrobials.

(4) Implementing antimicrobial resistance
continual educational program is essential to
improve the veterinarian knowledge in all
aspects of AMR.

(5) Obligating legislations that ensure the
veterinarian to prescribe the correct anti-
microbials and improving the surveillance
system to monitor the antimicrobial con-
sumption in the veterinary field.

(6) The lack of interest of some of the
participants in AMR topics is considered a
limitation to the study.

(7) The low response rate is due to low
acceptability to social media or internet access.
(8) Besides the KAP survey, this study
outlined the regulatory aspect of the autho-
rized registered veterinary pharmaceutical
drugs in Jordan.
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APPENDEXES

Appendix A

The registered and reregistered veterinary pharmaceutical
in Jordan between 2017-2020

Produced Imported

Antimicrobial 2017 2018 2019 2020 2017 2018 2019 2020
Antibiotic ( Per Oral)
Aminoglycoside 3 4 2 0 1 2 2 0
Cepaholsporin (cefalexin) 0 0 0 0 0 1 0 0
Fosfomycin 0 1 1 0 0 0 1 0
Tonophores 0 0 0 0 0 1 0 2
Lincosamid 0 0 0 0 0 0 2 0
Macrolides 1 6 2 2 4 4 3 5
Penicillin’s 1 3 3 1 3 0 1 3
Phenicol’s 3 5 3 0 1 0 0 0
Pleuromutilin’s 0 0 0 0 0 0 0 2
Polypeptide 2 3 1 1 2 1 1 1
Quinolones 2 7 5 1 2 2 3 1
Sulfonamides 3 4 6 4 0 0 1 0
Fluoroquinolones 0 0 0 0 0 0 0
Tetracycline 4 6 2 1 2 0 7 1
More than one active material 2 10 14 4 3 5 6 0
Percentage per Year 19.09% 32.67% 23.35% 15.38% 16.36% 10.66% 16.16% 16.48%
Antibiotic (Parental)
Aminoglycoside 1 0 1 0 2 0 1 2
Cephalosporin 0 0 1 1 2 1 2 5
Macrolides 0 0 2 1 5 0 5 2
Penicillin’s 1 1 0 0 4 0 2 0
Phenicol’s 0 0 4 0 2 2 2 2
Quinolones 0 0 3 0 1 2 1 3
Sulfonamides 1 0 1 0 0 0 2 1
Tetracycline 1 2 11 0 9 5 9 4
Morte than one active material 1 1 3 0 4 3 6 4
Percentage per year 4.55% 2.67% 15.57% 2.20% 26.36% 8.66% 17.96%  25.27%
Antibiotic Intramammary !
Total 1 0 0 0 0 0 0 0
Percentage per year 0.00% 0.67% 1.20% 0.00% 2.73% 0.66% 0.00% 0.00%
Antiparasitic
Ectoparasite 2 10 15 7 12 1 7 3 3
Anticoccidial 3 0 3 3 3 7 1 2 2
Antiprotozoal * 0 1 1 0 0 0 0 0
Anthelmintics 5 8 22 15 9 7 15 11 8
Percentage per year 16.36%  27.33% 15.57%  26.37% 13.64% 15.33% 9.58% 14.28%
Alternative to antibiotics ¢
Percentage per year 0.00% 1.33% 0.60% 0.00% 0.91% 0.00% 0.00% 0.00%

Note. The following are the main active material of the mentioned pharmaceutical product:

1 Cefalonium, Lincomycin hydrochloride and Neomycin sulfate, Benzathine and Ampicillin trihydrate, Cefalexin
monohydrate and Gentamycin sulphate, Oxytetracycline and Neomycin.

2 Afoxolaner, Milbemycin oxime, Clopidol, Fenvalarate, Permethrin, Fipronil, Lambda cyhalothrin Flumethrin,
Cyromazin, Alphacypermethrin, Imidacloprid, Organophosphates,Amitraz.

3 Clopidol, Narasin, Narasin-Nicarbazin, Diclazuril, toltrazuril, Sulphaquinoxaline

4 Diminazen

5 Ivermectin, Eprinomectin, Rafoxanide, Oxyclozanide, Tinidazole, Netobimin, Oxfendazole, Flubendazole,
Amprolium, Albendazole, Levamisole, Tetramisole, Fenbendazole.

¢ Thymol, Menthol, Eucalyptus oil and Artichoke Extract
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Appendex B

The study questionnaire

) 5 (o)

s OaY) Oyl LY ) 00 andi 58 easal) 138 (ge (el il 138 JLeSiuY oS el of
dgalse Ay gall Glaliadll 4a Jia(AMR).

Oby A A Al 43S oS Ll Ao sl oSS i 5 i) ) 3 o iVl o Aaadle (oa
Gy 7 1 5 e ade Ala DU A U saall o GuadS Ll

DS i oS3

Dear colleagues,

I wonld like to invite you to participate in this survey. The purpose of this survey is to evaluate the role of
Jordanian veterinarians in tackling antimicrobial resistance (AMR).

Please note that the survey is anonymous and your participation is entirely voluntary and you are free to decline
to participate in this survey. As well as the estimated time to answer it is from 5-7 minutes.

Thank_you

The study questionnaire:

Question Answer Ly Jsadl
IS LA /o5 LAl il
Demographic Data

Resident in Jordan: Yes No ¥ pxd O (8 Aasie/aiia

o Bachelor oS o
Level of education: 0 Mastet’s owdnle o a2l Jpanill (5 gl

o PhD o) D) )ESJ le)
Veterinary o Academic Y el o s gkl el plladll
vocational  sector, o Private Sector saldll gl o I ol saal g s
select one or more. o Public Sector Al g Uil o

o Unemployed Jazll e Jhle o

o Others sl o

o Prefer not to Llall axe Juadl o

answer
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Animal species o Avian BENANG O gaall Aluad
practice area, select o Equin Jsedll o 20a Lo daidall/ il
one or more. o Food Animal 120l datiall ) gl o B NI N
practice Qg dakadll o
o Feline and Lol clil gl o
canine sAl o
o Wild animal Lal axe Juadl o
o Other
o Prefer not to
answer
Years of experience o 1-5 1-5 o Bl Gl gl 2ae
o 6-10 6-10 o
o 11-15 11-15 o
o 16-20 16-20 o
o 21-25 21-25 o
o 30 30 o
o >30 >30 o
o Prefer not to LlaY e Juadl o
answer

The role of Jordanian veterinarians knowledge in tackling antimicrobial resistance

Antimicrobial o Agree G5l 0 A Aysall claliadl daglie
resistance (AMR) is o Nuetral aMas o il adil jall ) shati Laie
when a microbe o Disagree Gilge e o Aygall Glaladl 4 glia
evolves to become o Prefer not to LaVlaxe duadl 0 Lgiallee e 5 08 s )
more resistant to answer Glalicaal) Jadi g Galadl 3
antimicrobial which Chaladl e 4 sl
previously could o LSl Jass ) G ,asal)
treat it. s g Jagis,
Antimicrobial

include antibiotics,

which kill or inhibit

the growth of

bactetia.

Use of veterinary o Agree &g o Sladlal) aladinl day
medicinal products, o Nuetral Maa o EiI PP AUVIE IRV |
including o Disagree Gilse 3¢ o G5l ey gaal) cilalizaal)
antimicrobial o Prefer not to ERIRN| adc Juadl o A dglaal
agents, is essential answer Llaall & aalon g ¢ gall
for protecting daall gAY o e
animal health and Adlall,
welfare, and

contributes to food

safety and public

health.

Microorganisms o Agtee Gl o 8 Aadal Al el Jid
represent a pool of o Nuetral Mae o (e de gana lpailiad
antimicrobial o Disagree Bl y& o Clabizaall da glaall cliall
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resistance (AMR) o Prefer not to o Ll pren 34 sl
traits in all answer Al
ecological niches.

The excessive use o Agree Sl o L jaall LY IS
of antimicrobial in o Nuetral Uas 0 (sl A% eall lilad
livestock (and o Disagree Gse e 0 dad Nuagd (Agldl oLVl )
aquaculture) will o Prefer not to Lall axe Juadl o adiadl (e
pose a threat to answer

people’s

livelihoods.

The increased o Agree sl o Ol el Juai¥) g2
contact between o Nuetral aas o 3aly )y Al bl sl
animals and human o Disagree Gilse 2 o ¢ salb la) Hhlas
beings lead to a o Prefer not to Lal¥laxe duail o Joall Agdall culasl Juas)
higher risk of answer eed A saad) Cilabicaall 4 glidl)

infections and the
cross-transmission
of AMR traits.

4 gaad) Claliaal) G slie A0S dga) ga (8 a6 )Y G el e LY il jlaa 50
The role of Jordanian veterinarians practices in tackling antimicrobial resistance.
i Ayl lima i dallan 8 ol fion (g 5dipa Jumdl AT 2 € 19 G 11 om A e a3

Lails i 55 Lle iy 4 Blal e 3 1500 im 2 o0 iy 1 0l

To answer the questions from 11 to 19, please choose the best indicator that reflects your practices
in tackling antimicrobial resistance, where 1 means never, 2 means rarely, 3 means sometimes ,4
means frequently and 5 means always.

You prescribe o 1 Glabiaall s/ aai
antimicrobial drugs o 2 Ly pa oS laie 4y gal)
only when they are o 3 Ladlall (e (gledats
needed to treat an o 4

animal medical o 5

condition after a

clinical

examination, i.e. for

therapeutic

purposes.

You recommend o 1 RAEPYN | PPEVIPER J AN
the customers o 2 (o oS ¢ el 3all)
(farmers, ownet..) o 3 doaal) Gluleall Gubki
to practice good o 4 ) saall Ay 53 oL sauall
animal husbandries o 5 Al 5 g sl YIS
such as bio-security

and hygiene.

You make sure that o 1 Olaliaall  caddind / addiud
the specific o 2 & ¢z el I & gl
antimicrobial o 3 BN E S PR
product you use is o 4 4 saall Claliaall dails,
the most o 5 J8 (e L (o el Ayl
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appropriate one for
that purpose, with
taking into
consideration the
World
Otrganization for
Animal Health OIE
list of antimicrobial
agents of veterinary
importance.

) dpallall Aalaia)l Aails
Olssll (OIE)

You administer to o 1 ) Coa gy (e 58 585
the patient the o 2 & sl o) gl
correct dose with o 3 23e ¢ z el Brac Ao jall 58
the correct o 4 glac Y1 Al gecl yall
frequency and o 5 o) gall Canis 3 518 g Aayniall
duration, by an Ol aa e
approptiate route

and treatment

protocol

considering the

withdrawal period.

You recommend o 1 I ‘5.‘)’3 / Lr"Ji
the customer o 2 ¢ e ) all) il gaall
(farmets, ownets...) o 3 agal dustey (L cnSIl
to wash their hands o 4 e Jaladll dmy ) el
frequently after o 5 <l gal)
dealing with

animals.

You explain to the o 1 ol (o g/
customet's o 2 ¢ Cue ) jall) il pall
(farmers, o 3 clabad) i (... oSl
owners...) that o 4 & OV LAl 4 gl
antimicrobial are o 5 clabiaall Jilad) o 5 ¢ ol
not our first choice, Ulad e 4y Hlall 4 gual)
and the alternatives Ll
to veterinary

antimicrobial are

also effective.

You committed to o 1 JPRTR O E TN
empowering the o 2 ¢ e ) all) ) gaall
customers (farmers, o 3 Alde Y1 Jaal (L oSl
owners...) to o 4 O A gl Glalias e
reduce reliance on o 5 O sl dnay ) Yl

antimicrobial with
at least equal, or
improved, animal
health, welfare ,and
profitability.

Al
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You train yourself
with continual
education material
in antimicrobial
resistance (AMR) to
expand your
knowledge, in order
to implement good
practices of
antimicrobial use

o 0 O O O
U AN -

C_:\)Jau_i: L"_\SJLAI/C'_IS‘)LI
e lie Jlaa (b daasles

Jal e e gl Cilaladl)
Gl 5 Sl ja o/l yra 3y 3at
b Anganall il jlaall

L gl Glaliaall alasiud

Your level of
satisfaction from
the veterinary and
animal health
services, which are
provided by private
and public sectors
and associations, in
tackling the
antimicrobial
resistance (AMR)
issue in Jordan.

o o0 O O O
Ul AN -

G sia (o dla y/ Hla
sl dsall cilead

g sl (ya daial) ¢ Al guall
b ¢ @l g Hlall g alal)
il aliaall da gl dgal sa
N b seall

4y gaall Clobiaall A glie shad dgal se 8 Gana )Y Gashall eLlaY) aal 55 ) cilaal)
Challenges that face the Jordanian veterinarians in tackling Antimicrobial resistance (AMR).

In your opinion, do
you consider
Antimicrobial
resistance (AMR) as
a challenge for the
veterinary sector in
Jordan, and should
be prioritized
beside other
zoonotic diseases
such as brucellosis
by the health
authorities?

Yes

No Y pes:

Laslia siad Ja i

g sl Gt 2 gl lslicae
PR Ry (P YEP ]
NECPEEPY (T

Cila ) dpaaal) L)
6 AY) S Jigadl Gl el
il aall ia S

If your answer was
yes in question 20,
in your opinion
which one is
important for
controlling
microbial infections
in Jordan ?

(e]

o  Vaccine and Vaccination
hu:Ua.d\
Feed and water contamination
il slaa g Gl Y s
o Probiotics

A puall el
o  Biosecuritys sl o)

o Other sl

UV pas 3t Slida) calS 1)
aslaxi Y (e g il €20
e 3okl G346l 6V

8 A skl daeall (il Y
¢ oY
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b dgalse b i) bl sl as) g AN bl i 5 o e 25-22 Ge AL e A
ol B8 4 U (Y1) 1 4 Cune aelas 4 gl claliaall gl
For questions from 22-25, please in ascending order, based on the importance of the following
challenges that face the Jordanian veterinarians in tackling Antimicrobial resistance (AMR), arrange
them from 1(the most important) to 4 (the least important).

The socioeconomic o 1 @iy e lial¥) auia gl
status of customers o 2 IR
(farmers, owners..) o 3 OSI e ) Sall)elil gaal)
in Jordan. o 4 G (e
Jordanian society's o 1 a0,V il 5k
view of o 2 bl Glall diga
veterinarians has o 3

influenced their o 4

role in addressing

the problem of

antibiotic

resistance.

The misuse and o 1 Mgl A Lol 31 536l
overuse of o 2 J8 (e & gl Glaliadl)
antimicrobial by o 3 okl Gl diga £3lAs
people who do not o 4 oY,
belong to the

veterinary field are

contributing to the

evolving AMR issue

in Jordan.

The lack of o 1 e laSl) 5 48 yaall Lt
knowledge, o 2 el dalatiall il jlaall
competence and o 3 & Y gkl Caplal)
practices of the o 4 Al Sl aladind Jlaa
Jordanian g guall Cilabiadl) (e Lea e,
veterinarian in the

field of using

alternative, instead

of antimicrobials.

In your opinion, do Yes No Y Laglia s Ja el

you consider
Antimicrobial
resistance (AMR) as
a challenge for the
veterinary sector in
Jordan, and should
be prioritized
beside other
zoonotic diseases
such as brucellosis
by the health
authorities?

g Wadll Gaat 4y saall ilaliaa
PR Ry (P YEP ]
NERPE RN PEIRY

ila ) daanall il
GAY) A jisal Ll Yl
iballal) anll i jeS
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If your answer was o Vaccine and Vaccination Olaan (B s elidal) il 1)
yes in question 20, e Uaall adaxi Y1 (e ) € 020
in your opinion o Feed and water contamination Ssle Bkl a4l Y
which one is Gl ol g a5 bl anall sl Y
important for o Probiotics ) ¢ oY
controlling A pndl Glieall

microbial infections o Biosecurityes sl oY

in Jordan ? o Other Al

i Fgalga 3 itV conolaadl sUlaY) anl 5 ) AN Cloatl G ax 25-22 e Al e BN
(Raeal J8Y1) 4 ) (M) 1 @b Cane Laclias 4y sl cilabiaal) 4 lia
For questions from 22-25, please in ascending order, based on the importance of the following
challenges that face the Jordanian veterinarians in tackling Antimicrobial resistance (AMR), arrange
them from 1(the most important) to 4 (the least important).

The socioeconomic o 1 slaiBYl 5 selaal) gl
status of customers o 2 TR
(farmers, owners..) o 3 OSI e ] all)ell gual)
in Jordan. o 4 SN (e
Jordanian society's o 1 s S,V aainall 5k
view of o 2 bl Glall diga
veterinarians has o 3

influenced their o 4

role in addressing

the problem of

antibiotic

resistance.

The misuse and o 1 lgind ALl @y el
overuse of o 2 J8 (e Ay saall Slaliaall
antimicrobial by o 3 & bl Qlall ga e DA
people who do not o 4 oY,
belong to the

veterinary field are

contributing to the

evolving AMR issue

in Jordan.

The lack of o 1 3eleSl) g 48 yaall ads
knowledge, o 2 el dalatiall il el
competence and o 3 & 52V gkl Canlal)
practices of the o 4 Al Sl aladind Jlas
Jordanian i gl labiadl e Laase,
veterinarian in the

field of using

alternative, instead
of antimicrobials.
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