b Biological Times

Volume No. 3| Issue No. 4|Pages 14-15

Methicillin-resistant Staphylococcus aureus (MRSA)

Shameeran Salman Ismael'*, Wasan Madhat Yousif Alnakshabandie?, Salar Ayob Sulaiman?, Rand Bahsin Jalal*

! Medical Laboratory Sciences Department, College of Health Sciences/University of Duhok, Iraq

*Corresponding author: shameeran.ismael@uod.ac

ABSTRACT

MRSA, or Methicillin-resistant Staphylococcus aureus, is a type of bacterium that has developed resistance to many
commonly used antibiotics. It's a significant concern in healthcare settings because it can cause difficult-to-treat
infections. Review articles on MRSA typically cover various aspects, including its epidemiology, mechanisms of
antibiotic resistance, clinical manifestations, treatment options, and prevention strategies. MRSA represents a formidable
healthcare-associated and community-acquired pathogen characterized by its ability to resist multiple antibiotics, its
diverse clinical manifestations, and its impact on public health. Effective strategies for prevention, surveillance, and
treatment are essential for mitigating the burden of MRSA infections and reducing their associated morbidity and
mortality. In conclusion, veterinarian doctors are responsible for protecting food safety and public health since MRSA is
regarded as an emerging zoonotic pathogen that affects both humans and animals.
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Introduction

Methicillin-resistant Staphylococcus aureus (MRSA) is a
bacterium that has garnered considerable attention in recent
decades due to its ability to cause difficult-to-treat infections,
particularly in healthcare settings [1]. Initially recognized as a
problem primarily confined to hospitals, MRSA has since
emerged as a significant community-acquired pathogen as
well, presenting a multifaceted challenge to public health
worldwide. Methicillin-resistant Staphylococcus
aureus (MRSA) is a main human pathogen and a historically
emergent zoonotic pathogen with public health and veterinary
importance. In humans, MRSA commonly causes severe
infectious diseases, such as food poisoning, otitis media,
pneumonia, pyogenic endocarditis, osteomyelitis, and
pyogenic infections of the skin, soft tissues [2].

The emergence of MRSA can be traced back to the mid-20th
century when Staphylococcus aureus, a common bacterium
responsible for a wide range of infections, began showing
resistance to multiple antibiotics, including methicillin, a
synthetic penicillin derivative. The first documented cases of
MRSA were reported in healthcare settings in the 1960s,
prompting concerns about the limited treatment options
available for these infections [3].

MRSA's ability to resist multiple antibiotics, including beta-
lactams like methicillin, is conferred by the acquisition of the
mecA or mecC gene, which codes for an altered penicillin-
binding protein (PBP2a). This protein has reduced affinity for
beta-lactam antibiotics, rendering them ineffective against
MRSA strains. Furthermore, MRSA often exhibits resistance
to other classes of antibiotics, complicating treatment and
necessitating the use of alternative agents [4].

Epidemiology

Initially regarded as a healthcare-associated pathogen
primarily affecting hospitalized patients, MRSA has

healthcare exposure. Community-associated MRSA (CA-
MRSA) strains often possess distinct genetic characteristics
and virulence factors compared to healthcare-associated
strains, contributing to their ability to cause infections in
community settings [5].

Who gets MRSA?

The majority of MRSA cases are found in patients who are
already in the hospital, particularly if they have been there for
a while. In the hospital, certain wards—Ilike the intensive care
units—have higher MRSA rates than others. Individuals who
are extremely sick, HIV-positive, or who have wounds or
open sores (such as burns or bedsores) are more likely to get
MRSA. It is possible for the wounds or sores to get infected
with  MRSA, which makes treatment challenging. Skin
infections have the potential to spread and develop into more
dangerous infections. Additionally, MRSA can occasionally
contaminate thin, flexible tubes such as urinary catheters and
tubes that enter veins or other bodily areas [6].

Clinical Manifestations

MRSA infections can manifest across a spectrum of severity,
ranging from mild skin and soft tissue infections, such as
cellulitis and abscesses, to more serious invasive infections,
including bloodstream infections, pneumonia, and surgical
site infections. The clinical presentation of MRSA infections
may vary depending on the site of infection, patient factors,
and the presence of comorbidities [7,8].

Public Health Impact

The increasing prevalence of MRSA infections poses
significant challenges to public health due to the limited
treatment options available and the potential for transmission
within healthcare facilities, communities, and other settings.
In addition to causing morbidity and mortality, MRSA
infections can lead to increased healthcare costs, prolonged
hospitalizations, and the need for more intensive
interventions. MRSA is considered the main cause of hospital-

increasingly been implicated in  community-acquired acquired infections and community-acquired infections
infections among otherwise healthy individuals with no recent
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therefore, MRSA is not only known as a nosocomial
bacterium [9].

Prevention and Control

Strategies to prevent the transmission of MRSA in healthcare
settings are crucial for reducing infection rates. The majority
of commercial antibiotics no longer work against MRSA
infections. Using the antibiotic sensitivity test (disc diffusion
method), resistant strains must be investigated and screened in
order to control the issue of antibiotic resistance in both
humans and animals. Additionally, alternative,
environmentally friendly treatment plans, such as symbiotic
relationships and herbal remedies, should be used [10,11].

Conclusion

In conclusion, veterinarians are responsible for protecting
food safety and public health since MRSA is regarded as an
emerging zoonotic pathogen that affects both humans and
animals.

References

[1] Brown NM, Goodman AL, Horner C, Jenkins A, Brown EM.
Treatment of methicillin-resistant Staphylococcus
aureus (MRSA): updated guidelines from the UK.JAC
Antimicrob Resist. 2021;3(1): dlaal14. Published 2021 Feb 3.
doi:10.1093/jacamr/dlaall4

[2] Algammal AM, Hetta HF, Elkelish A, et al. Methicillin-
Resistant Staphylococcus  aureus (MRSA):  One  Health
Perspective Approach to the Bacterium Epidemiology,
Virulence Factors, Antibiotic-Resistance, and Zoonotic
Impact. Infect Drug Resist. 2020; 13:3255-3265. Published
2020 Sep 22. doi:10.2147/IDR.S272733

[3] Devriese LA, Van Damme LR, Fameree L. Methicillin
(cloxacillin)-resistant Staphylococcus aureus strains isolated
from bovine mastitis cases. Zentralbl Veterinarmed B.
1972;19(7):598-605. doi:10.1111/].1439-0450.1972. tb00439.x

[4] Gajdacs M. The Concept of an Ideal Antibiotic: Implications for
Drug Design. Molecules. 2019;24(5):892. Published 2019 Mar
3. doi:10.3390/molecules24050892

[5] Abouelfetouh A. The Status of Methicillin Resistance Among
Egyptian Staphylococcus aureus Isolates: An Overview. Infect
Disord Drug Targets. 2017;17(1):67-69.
doi:10.2174/1871526516666160802111200

[6] Centers for Disease Control and Prevention, National Center for
Emerging and Zoonotic Infectious Diseases
(NCEZID), Division of Healthcare Quality Promotion (DHQP).
2019.

[7]1 Linz MS, Mattappallil A, Finkel D, Parker D. Clinical Impact
of Staphylococcus aureus Skin and Soft Tissue
Infections. Antibiotics (Basel). 2023;12(3):557. Published 2023
Mar 11. doi:10.3390/antibiotics12030557

[8] Olaniyi R, Pozzi C, Grimaldi L, Bagnoli F. Staphylococcus
aureus-Associated Skin and Soft Tissue Infections: Anatomical
Localization,  Epidemiology, Therapy and  Potential
Prophylaxis. Curr Top Microbiol Immunol. 2017; 409:199-227.
doi:10.1007/82_2016_32

[9] Alaklobi F, Aljobair F, Alrashod A, et al. The prevalence of
community-associated methicillin-resistant Staphylococcus
aureus among outpatient children in a tertiary hospital: A
prospective observational study in Riyadh, Saudi Arabia. Int J
Pediatr Adolesc Med. 2015;2(3-4):136-140.
doi:10.1016/j.ijpam.2015.09.001

[10] Bua A, Usai D, Donadu MG, et al. Antimicrobial activity of
Austroeupatorium inulaefolium (H.B.K.) against intracellular
and extracellular organisms. Nat Prod Res. 2018;32(23):2869-
2871. d0i:10.1080/14786419.2017.1385014

[11] Trong Le N, Viet Ho D, Quoc Doan T, et al. In vitro
Antimicrobial Activity of Essential Oil Extracted from Leaves
of Leoheo domatiophorus Chaowasku, D.T. Ngo and H.T. Le in
Vietnam. Plants (Basel). 2020;9(4):453. Published 2020 Apr 3.
d0i:10.3390/plants9040453

Published on: 18 May 2024

https://biologicaltimes.com/ 2



