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Antimicrobial resistance (AMR) has become a critical global public health concern and remains
one of the most complex challenges due to its multifaceted nature. Beyond its direct health conse-
quences, AMR significantly increases healthcare expenditures and imposes considerable economic
burdens. Jordan, like many other countries in the Eastern Mediterranean Region, is impacted by
the growing crisis of AMR. As a middle-income country, Jordan faces unique challenges in tack-
ling AMR while striving to protect the public health. In response to the global fight against AMR,
Jordan took decisive action in 2017, which led to the development of Jordan’s National Action
Plan (NAP) for combatting AMR. AMR in Jordan represents a challenge that requires a concerted
effort from researchers, healthcare professionals, policymakers, and the community. This special
issue in the Jordan Journal of Applied Sciences (JJOAS) seeks to contribute to a deeper under-
standing of AMR dynamics and promote sustainable solutions by addressing key thematic areas,
including epidemiology, Antimicrobial Stewardship, public awareness, and health policy. In align-
ment with Jordan’s NAP for combatting AMR 2023-2025 under the objective of enhancing invest-
ment in activities, research, and innovations related to AMR, this special issue of JJOAS aims to
provide a dedicated platform for advancing scientific knowledge and policy solutions to combat
AMR in Jordan. Furthermore, this editorial serves as a call to action, encouraging researchers,
academics, and practitioners to address the key thematic areas outlined above through original
research, reviews, commentaries, and opinion papers. By fostering interdisciplinary collaboration
and promoting evidence-based strategies, we aim to support both national and regional initiatives

to combat AMR.

Introduction

Antimicrobial resistance (AMR) has become a critical global pub-
lic health concern and remains one of the most complex challenges
due to its complicated nature. Beyond its direct health consequences,
AMR significantly increases healthcare expenditures and imposes
considerable economic burdens. A recent study published in the Lan-
cet highlighted the burden of AMR, estimating that bacterial AMR
was responsible for 1.14 million deaths worldwide in 2021, with pro-
jections indicating this figure could rise to 1.91 million by 2050 (1).
The critical nature of AMR was formally acknowledged during the
2016 high-level meeting of the UN General Assembly, where coun-
tries were encouraged to develop and implement National Action
Plans (NAPs) to combat AMR (2). Despite global initiatives, the
threat of drug-resistant infections continues to escalate at an alarming
rate.

Jordan, like many other countries in the Eastern Mediterranean
Region (EMR), is impacted by the growing crisis of AMR. As a mid-
dle-income country, Jordan faces unique challenges in tackling AMR
while striving to protect public health. In response to the global fight
against AMR, Jordan took decisive action in 2017 by establishing a
multi-sectoral national committee dedicated to addressing the issue
(3). This led to the development of Jordan’s NAP for combatting
AMR, which is aligned with the World Health Organization (WHO)
Global Action Plan (GAP) on AMR. Since then, immense collabora-
tive multi-sectoral and interdisciplinary efforts have been made to
tackle AMR and reduce its adverse impact on public health.

The country is actively advancing the pillars of the WHO GAP on
AMR, with a focus on enhancing AMR surveillance, improving Anti-
microbial Stewardship (AMS) in both healthcare and veterinary sec-
tors, optimizing the appropriate and rational use of antimicrobials,

raising awareness and understanding of AMR, promoting scientific
research along with sustainable economic investment to combat
AMR, as well as monitoring and evaluation of the NAP impelentation
(3). Understanding the epidemiology of AMR in Jordan is critical to
developing targeted interventions. In Jordan, it is estimated that ap-
proximately 2,400 deaths were linked to AMR, with 625 deaths direct-
ly attributable to AMR in 2019 (4).

The Jordanian Ministry of Health launched the Jordan National
AMR Surveillance System in 2017. This laboratory-based system de-
pends on a network of 42 surveillance sites across the country (5).
The current surveillance system primarily targets the following bacte-
rial and fungal pathogens that are of significant public health and
clinical relevance: Escherichia coli, Klebsiella pneumoniae, Salmonella
spp. (non-typhoidal), Pseudomonas aeruginosa, Acinetobacter spp.,
Staphylococcus aureus, Streptococcus pneumoniae, Enterococcus
faecalis, Enterococcus faecium, and Candida spp (5).

One of the primary drivers of AMR is the misuse and overuse of
antimicrobials in humans, veterinary practice, and agriculture, which
shapes the multifaceted nature of the growing challenge of AMR (6).
In Jordan, factors contributing to inappropriate antimicrobial use
include self-medication, lack of stringent prescription regulations,
and the widespread availability of over-the-counter antimicrobial
medications. Furthermore, the agricultural sector relies heavily on
antimicrobials for livestock production, raising concerns about the
transfer of resistant pathogens from animals to humans through food
chain and the environment (7-9). This issue stems from the excessive
and improper use of antibiotics in livestock, often for growth promo-
tion and disease prevention instead of treating infections, which is
complicated by insufficient regulations and insufficient enforcement
around antimicrobials use in agriculture.
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Furthermore, climate change, which is significantly impacting the
EMR, is playing an important role in the rise and spread of AMR. A
study found that increasing temperature has been linked to more
drug resistance among common pathogens. The study reported that a
10°C rise in temperature was linked to a 4.2%, 2.2%, and 3.6% in-
crease in antibiotic resistance for Escherichia coli, Klebsiella pneu-
moniae, and Staphylococcus aureus, respectively (10). As global tem-
peratures continue to rise due to the climate crisis, AMR is becoming
more prevalent (11). Higher temperatures are closely connected to
AMR, as they promote faster bacterial growth and facilitate horizon-
tal gene transfer, both of which contribute to the spread of resistance.
Additionally, climate change may drive the emergence and re-
emergence of infectious pathogens, further exacerbating public health
challenges (11). Climate changes also affect agriculture, prompting
increased antibiotic use in livestock to combat new disease patterns,
which only adds to the AMR crisis. Therefore, addressing AMR de-
mands a One Health approach that integrates human, animal, and
environmental health, acknowledging the deep connection between
AMR and climate change and their overlapping risks (10-12).

AMS programs play a crucial role in optimizing antimicrobial use
while minimizing resistance development (13). AMS programs gener-
ally include interventions such as the establishment of evidence-based
prescribing protocols, monitoring antimicrobial utilization to provide
targeted recommendations, educating healthcare providers and the
public, as well as strengthening infection prevention and control
strategies to limit the spread of resistant pathogens (14,15). Hospitals
and healthcare facilities must implement robust AMS programs that
emphasize proper prescribing practices, and routine susceptibility
testing. Equally important is the integration of stewardship efforts
within veterinary sector and food production to ensure the responsi-
ble use of antibiotics across all sectors. National guidelines and con-
tinuous training for healthcare professionals and veterinarians are
essential components of a comprehensive and effective AMS frame-
work.

While AMR is a natural phenomenon, its primary causes and
underlying factors are largely driven by human actions, particularly
the misuse and overuse of antimicrobial agents (11). Public percep-
tion and knowledge of AMR significantly influence antimicrobial
consumption behaviours (16). In Jordan, lack of awareness regarding
the dangers of antimicrobial misuse poses a significant challenge. For
instance, the misuse of antibiotics is a major public health threat in
Jordan as revealed by a recently published systematic review (17).
Additionally, another study showed significant gaps in the public’s
understanding regarding the appropriate use of antibiotics and AMR
(18). Muflih and colleagues have examined the public knowledge of
antibiotics, self-medication behaviors, and drug disposal practices
among 1105 study participants (19). The findings revealed that 44.0%
of the participants have practiced self-medication with antibiotics
without seeking a medical advice and without prescription. The study
also revealed that only 6.4% of participants returned unused antibiot-
ics to pharmacies, while 26.6% improperly disposed antibiotics at
home, such as in household waste, sinks, or wastewater (19). This was
also highlighted in another study in Jordan which revealed mis-
manegement of unused, leftover, or expired medications (20). Misin-
formation and cultural beliefs may contribute to unnecessary antimi-
crobial use; thus, exacerbating resistance trends. Consequently, there
is a growing need for implementing comprehensive public health
initiatives to enhance the understanding of AMR and promote the
appropriate and rational use of antimicrobials in the community
(21,22). This is crucial to combat the growing challenge of AMR in
the country. Public health campaigns should be tailored to educate
communities on the risks associated with AMR, the importance of
completing prescribed antimicrobial regimens, and the necessity of
seeking professional medical advice before using antimicrobials. So-
cial media and digital platforms can serve as powerful tools in dis-
seminating official and accurate information regarding proper and
rationale antimicrobial use and consumption.

Mitigating the effects of AMR requires strong policies and regula-
tory frameworks that enforce responsible antimicrobial use across all
sectors. Although Jordan has made significant strides in developing
NAP for combatting AMR in alignment with the WHO’s GAP on
AMR, challenges remain in implementing and enforcing regulations.
A key priority is strengthening prescription-only policies for antimi-
crobials to reduce and control over-the-counter sales. Regulatory
authorities must also ensure rigorous monitoring of antimicrobial use
in the agricultural sector, promoting alternatives such as vaccines and
probiotics to reduce reliance on antibiotics. Also, sustainable invest-

ments in research and innovation will further support evidence-based
policymaking. The development of novel antimicrobials, alternative
therapeutics, and rapid diagnostic tools can contribute to reducing
unnecessary antimicrobial use while enhancing treatment efficacy.
Encouraging interdisciplinary research collaborations across various
sectors involved in human, animal, and environmental health will
facilitate comprehensive AMR mitigation strategies under the One
Health umbrella (23).

Conclusion

AMR in Jordan represents a multifaceted challenge that requires
a concerted effort from researchers, healthcare professionals, policy-
makers, and the community. This special issue in the Jordan Journal
of Applied Sciences (JJOAS) seeks to contribute to a deeper under-
standing of AMR dynamics and promote sustainable solutions by
addressing key thematic areas, including epidemiology, AMS, public
awareness, and health policy. In alignment with Jordan’s NAP for
combatting AMR 2023-2025 under the objective of enhancing invest-
ment in activities, research, and innovations related to AMR, this
special issue of JJOAS aims to provide a dedicated platform for ad-
vancing scientific knowledge and policy solutions to combat AMR in
Jordan. Furthermore, this editorial serves as a call to action, encour-
aging researchers, academics, and practitioners to engage in address-
ing the key thematic areas outlined above, through original research,
reviews, commentaries, and opinion papers. By fostering interdisci-
plinary collaboration and promoting evidence-based strategies, we
aim to support both national and regional initiatives to combat AMR.
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