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ABSTRACT

Antibiotic stewardship is a critical strategy to combat the growing threat of antimicrobial resistance (AMR), which
poses a significant risk to global public health. This review explores the role of antibiotic stewardship in preventing
and managing postoperative infections in Mohs Micrographic Surgery (MMS), a highly effective technique for
treating skin cancers. Despite the low incidence of surgical site infections (SSIs) in MMS, ranging from 0.7% to
3.4%, certain risk factors such as immunosuppression, diabetes, and complex reconstructions can increase infection
risk. Current guidelines recommend against routine antibiotic prophylaxis, advocating instead for a targeted
approach based on individual patient risk factors. Antibiotic stewardship principles emphasize the judicious use of
antibiotics, limiting their duration, and employing alternative strategies such as antimicrobial dressings and rapid
diagnostic tools. Challenges include addressing patient and provider misconceptions about antibiotic use and
managing the rise of resistant pathogens like methicillin- resistant Staphylococcus aureus (MRSA). This
review highlights the importance of evidence- based practices, multidisciplinary collaboration, and ongoing
research to optimize antibiotic use in MMS, ensuring effective infection prevention while minimizing resistance
and adverse effects.

KEYWORDS: Urinary tract infection, Upper Respiratory tract, Osteoarticular infection, Postoperative infection in
MOHS.

1. INTRODUCTION person dying every 3 seconds. The cost to global
The term "stewardship" was first used in relation to economic output is estimated at $100 trillion. Antibiotic
antibiotic use in a paper published in the journal New overuse is a major driver of resistance, which spreads
Horizons in 1996. The authors highlighted the urgent throughout society. High animal protein production The
need to address the growing problem of antimicrobial euthanasia effect of antibiotics through intensive
resistance (AMR) in hospitals, and large-scale trials are livestock farming has long been supported by sub-
needed to establish how to control this problem and therapeutic antibiotic use to promote growth and speed
optimize antimicrobial stewardship use. The finding of time to market, and by the large-scale treatment of

antibiotics existed one of the most eventful medical healthy animals fed antibiotics to prevent infection
breakthroughs of the 20th century. (metaphylaxis).
Their use remains critical in treating both children and Intensive pressure of the selection of this agricultural

adults with serious infections. Nevertheless, the addition method The members have chosen many bacteria in
of antibiotics led to the generation of antibiotic resistance Animals that have found their way in a person population

and increased antibiotic-associated damage, antibiotic- 2.3 abuse of antibiotics for treatment viruses that cause
associated adverse events, and cross- infection. upper respiratory tract infections and Acute bronchitis in
Antibiotic use is largely variable and that at least half of the Community and Inappropriate. Use in hospitals has
antibiotic conventions are gratuitous, pressing that there led to the choice of so superb bacteria to resistance to
is a room for enhancement. multi purics, which sensitive only to the latest antibiotics

or those which Pancreatic.
Antimicrobial resistance is arguably the greatest threat to
public health today. If the rise of drug resistance is not Antibiotic resistance (ABR) is a rapidly growing
slowed, models suggest that, from the current 700,000 problem worldwide. PEA rates are very high in some
annual deaths, deaths attributed to drug-resistant vulnerable countries and, although representative data
infections will exceed 10 million by 2050, or one are available, in lower- middle-income countries

WWW.ejpmr.com | Vol 12, Issue 5, 2025. | ISO 9001:2015 Certified Journal | 440



http://www.ejpmr.com/

Yadav et al.

European Journal of Pharmaceutical and Medical Research

(LMICs), it remains rare in some areas. Overuse and
misuse of antibiotics, poor sanitation, low vaccination
rates and poor infection prevention and control practices
all contribute to the high rate of drug-resistant infections
in LMICs. In 2015, the World Health Organization
(WHO) released a global action plan (GAP) on ABR.
Antibiotic control (ABS), that is to say, Corresponding
use of antibiotics in people and animals to maximize
their current consequences and their chances of being
affordable for Future generations are one of the angular
stones of the gap.™

Abs Interventions are intended for various players:
appointments, patients, drugs Suppliers, politicians and
general public. Most of the evidence on the effectiveness
of ABS interventions is available at the hospital level:
ABS in hospitals has shown positive impacts, including
reduced length of stay, shorter treatment times without
increased mortality, and reduced resistant colonization
and infections. In contrast, reliable and generalizable cost
data, economic efficiency of hospital management
programs, and targeted intervention are scarce.
Outpatient physician visits have decreased, but antibiotic
prescriptions and resistance rates have increased.

There is the least evidence on the effectiveness and cost-
effectiveness of public awareness campaigns, their
(targeted) implementation increases consumer awareness
and reduces prescription issuance. However, ABS have
been conducted in high-income countries in Europe, the
United States, Canada, and Australia. A systematic
review of the effectiveness of ABS in hospitals in low-
and middle-income countries is currently being
prepared.’?)

2. Antibiotic Stewardship in Urinary tract infection
Overuse of antibiotics contributes to the development of
antimicrobial resistance and must be avoided. Therefore,
development of a multi-component intervention to
improve antibiotic prescribing for UTIs in healthcare
settings. This intervention consisted of a decision-
making tool integrated into the electronic medical record
(EMR) for empirical purposes. Treatment of suspected
UTlIs in frail older adults in combination with several
supportive interventions for physicians and nurses. The
effects of this intervention with an assessment of the
process attached. Process assessments are necessary to
interpret the results and are therefore an essential
element of the establishment of efficiency complex
interventions.

They can give an overview of the intervention
components have succeeded and contribute to a More in
-depth and lasting development and implementation of
interventions. The internal validity indicates to what
extent the size of the established effect is in fact a
consequence of the intervention. Internal validity is
determined by assessing whether it was adequately
planned, executed, and analyzed, and to what extent the
degree to which the intervention was implemented.

External validity indicates the extent to which the results
can be generalized. External validity is determined by
examining whether the population is representative and
the intervention is relevant and feasible. The purpose of
this process evaluation was to establish the internal
process validity and external validity of the ANNA. In
addition, it aimed to identify factors that influence the
implementation process of the intervention positively
(facilitators) and negatively barriers.

UTIs are for the most part characterized as either
uncomplicated or complicated contaminations. In any
case, which persistent fits into which category can be
questionable. These definitions are expecting to assist
clinicians chose the most excellent course of activity,
with the caveat that a few patients might not be clearly
recognized, seem break down, or would warrant prompt
antimicrobial treatment. Diseases that are kept to the
bladder tend to show with as it were neighbourhood
bladder signs and side effects (dysuria, direness,
recurrence, and suprapubic torment), whereas rising
diseases show with fever, flank torment, and signs and
side effects of systemic ailment. A few specialists,
advocate that all lower UTIs ought to be considered
‘uncomplicated’, counting diseases in ladies or men, and
within the nearness of comorbidities such as diabetes,
basic urological variations from the norm, and
immunocompromising conditions (but neutropenia and
renal transplant beneficiaries). By agreement, pregnant
women and patients with transurethral, suprapubic, and
discontinuous catheters are by and large not included
within the uncomplicated UTI definition.”®! Complicated
UTIs, hence, would envelop all climbing contaminations
(e.g., pyelonephritis) and may incorporate patients with
an indwelling urinary catheter or those patients with a
fundamental urological variation from the norm (e.g.,
neurogenic bladder, urinary obstacle, and urinary
maintenance). Not one or the other disorder would
require pyuria or a recorded microbial pathogen to
fullfill either definition. The six 'typical' indications of
the  Acute Cystitis Indication Score (ACSS)
questionnaire have been appeared to be emphatically
related with the conclusion of intense uncomplicated
UTI  (urinary recurrence,  criticalness, dysuria,
fragmented bladder purging, suprapubic torment, and
haematuria; seriousness scale ¥4 no, 1 to 3 ¥ gentle,
direct, serious)

An imperative device within the prepare of UTI
determination is the wurinalysis. The estimations
incorporate the number of leukocytes and erythrocytes,
the nearness of nitrite and glucose, the sum of protein
and the pH of the urine. Particularly the nearness of
nitrite and/or leukocytes are solid indicators of UTI and
their combination is frequently utilized as a screening
test within the current demonstrative prepare within the
healing center. The prescient values related with the
choice rules based on the diverse conceivable cut-off
esteem combinations of the nitrite and leukocyte values.
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Combining the diverse limits to calculate the AUC of a
run the show-based classifier based on the previously
mentioned definitions comes about in an AUC. A high
sensitivity is accomplished by a few of the edge
combinations, with the foremost preservationist choice
run the show accomplishing a affectability of 93.94%.
Since the urinalysis comes about are utilized as a
screening test, a tall affectability is vital.

The expanded affectability coherently comes at the taken
a toll of a diminished specificity. For the rules to be
effective in administering out UTI, it is critical to have
sensible specificity as well. A move to the moment level
of leukocytes (from ca. 25 to ca. 75 leukocytes) comes
about in a misfortune in affectability of 4.33% (10 extra
wrong negatives), but in a pickup of the specificity of
11.37% (55 less untrue positives), and the rule overall is
found to be 6.29% more exact. As affectability remains
tall, typically the level accept to be most successful in
accomplishing our objective of decreasing superfluous
antibiotic prescriptions whereas protecting quiet security.
Within the leftover portion of this work, utilize the last-
mentioned edge to characterize inspiration, i.e. the
screening is positive in the event that either nitrite is
positive or ca. 75 leukocytes or more were found, and
allude to the resulting decision rule as the urinalysis
screening run the show, which shapes the primary step of
the CDSS.M

Consider in India uncovered that for uncomplicated
cystitis,  3-day  treatment  with  trimethoprim-
sulfamethoxazole or 5-day treatment with nitrofurantoin
or single dosage of Fosfomycin was regarded appropriate
selection. Moreover, the IDSA rules suggest against the
utilize of fluoroquinolones as first-line treatment to treat
uncomplicated UTlIs, a degree to avoid the development
of broad resistance in clinical uropathies, maintain a
strategic distance from higher treatment costs, and avoid
the possible event of changeless unfavourable impacts
including the musculoskeletal and apprehensive systems.
Inside this consider, 33 % of patients with uncomplicated
urinary  tract  contaminations  (UTIs)  gotten
fluoroquinolones as their introductory treatment, going
astray from the (IDSA) rule. Additionally, empirical UTI
treatment within the Crisis Office (ED) did not adjust
with the direction given by the nearby antibiogram. A
component intercession and input by a multidisciplinary
anti-microbial stewardship committee (ASC) comprising
crisis doctors, drug specialists, in factious malady
masters, and microbiologists can essentially advantage
antimicrobial utilization checking, especially cantering
on fluoroquinolones for uncomplicated UTIs within the

ED.

Repetitive urinary tract contaminations, characterized as
having at slightest two scenes in 6 months or three in 12
months are ordinarily unused contaminations caused by
diverse bacterial life forms. Also, females are more
inclined to repetitive UTIs, and at slightest scene will
happen in 27 % of ladies inside 6-12 months of their
starting infection. 28,29 Be that as it may, the
harmfulness of the pathogens as well as a few
individualized patients' behaviours can be ascribed to the
repeat of UTI. This think about uncovered a UTI repeat
rate of 17.3 % within the populace, which is
comparatively lower than other considers conducted in
(45%— 65 %). Moreover, the consider appeared that the
repeat rate was essentially higher in ladies (83.9 %).
Executing a follow-up program to re see societies from
released patients can confirm in the event that the
endorsed anti-microbial is successful against the
microorganism, allowing timely treatment alterations.
This could diminish  repetitive  contaminations,
superfluous costs, and serious complications related with
diseases.™ (21 B

3. Upper Respiratory Tract

In this consider, the possibility of point-of-care.
Furthermore testing within the ED, for promptly
accessible data at the bedside. In a LRTI trial conducted
in Argentina with grown- ups and children, detailed
essentially more frequent ATB withholding within the
FilmArray arm compared to immunofluorescence
measure and a middle time to result of 1 hour 52 minutes
and 26 hours 40 minutes separately.

Additionally, the board has too been utilized as a room
triage apparatus. With the confined number of beds
downstream the ED, it may offer assistance in
organizing confinement. At last, showing to outpatients
(and so common specialist) the result of RP some time
recently taking off the ED may fortify adherence to not
begin ATB. PCT has been detailed to be supportive to
analyze viral LRTI, by utilizing its negative prescient
esteem for a bacterial aetiology. The expansive larger
part of LRTI-suspected patients for which RP2.1
additionally distinguished a viral species had PCT
concentrations  underneath 0.25 mg/L  (77.5%)
(Supplementary fabric 3). Among the 25 patients over
this cut-off, 14 had SARS-CoV-2 or Flu diseases. Tall
PCT concentrations have been detailed among those with
viral contaminations, in case of bacterial superinfection
or of major incendiary disorder related to the cytokine
storm watched in a few COVID-19.
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Figure-1 Kaplan- Meier Plot.

Essential care suppliers at wellbeing centers as often as
possible experience URTI patients who utilize different
impact strategies with the objective of getting anti-
microbials. These suppliers utilize understanding
instruction methodologies in reaction to these impact
endeavors, but encounter proceeded inconvenience in
these intuitive. Extra investigate is required to indicate
the foremost effective ways for suppliers to reply to
patients' impact strategies, counting the most excellent
approaches to clarifying conclusion, treatment, and anti-
microbial resistance. Through recognizing these
communication challenges, suppliers will be superior
able to get it the complex patient-provider energetic and
optimize anti- microbial stewardship and care.®

Over 2.8 million individuals are contaminated with, and
35,000 individuals kick the bucket from antibiotic-
resistant microbes every year within the Joined together
states Imprudent outpatient utilize of anti-microbials
contributes to the development of antibiotic-resistant
microscopic organisms and decreased adequacy of anti-
microbials. Roughly 30% of all anti- microbial
medicines and 50% of medicines for upper respiratory
tract diseases (URTIs) within the U.S. are unnecessary.
To decrease sickness and passing from antibiotic-
resistant microbes, it is basic to diminish pointless anti-
microbial utilize in essential care. Earlier investigate
shows that suppliers see persistent request for antibiotics,
and this in turn drives superfluous endorsing designs due

to concerns almost understanding  satisfaction.
Compelling provider patient communication can
progress anti-microbial stewardship, but suppliers

frequently discover it challenging to talk about anti-
microbials with their patients, especially when they see
that patients have a solid crave for antibiotics. This

highlights the require for assist request on the nature of
these intelligent and for intercessions to bolster
providers' stewardship endeavors.

Respiratory tract diseases (RTIs) are considered
ordinarily viral in beginning, current essential care rules
advocate a no or deferred anti-microbial endorsing
procedure within the endless lion's share of patients. In
spite of this, 54% of RTI discussions in UK essential
care result in an anti-microbial medicine, and RTIs
account for 60% of anti-microbial endorsing in essential
care around the world. As such, RTIs are one of the key
drivers of AMR. Anti- microbial stewardship campaigns
basically center on the starting endorsing decision, but
seldom include appraisals of treatment duration or
within-episode  rehash  anti-microbial ~ endorsing.
Common hone perceptions recommend that a
considerable number of patients who at first gotten anti-
microbials for RTIs are slanted to reconsult their
common specialist (GP) and get a rehash medicine since
of holding on side effects, especially for lower RTIs
which ordinarily final up to 28 days.™

A fuller understanding of patients' strategies for getting
anti-microbials is basic for concocting communication
procedures for overseeing them, and providers' reports of
their current communication techniques are a profitable
asset for distinguishing possibly compelling or
ineffectual approaches. The current think about centers
on encounters of suppliers who hone at wellbeing centers
on huge, private campuses. This persistent populace is
especially vulnerable to URTIs, given bunch living,
lacking cleanliness, and inadequately inoculation, so
wellbeing hone includes a parcel of URTI visits and
comparing antibiotic- seeking from patients. Developing
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grown-up  patients are frequently  questionable
approximately wellbeing things and possibly simpler to
teach than a few populaces, but they are moreover
formatively inclined to address specialist and impacted
by guardians and peers who may advance antibiotic-
seeking behavior. In spite of the fact that the encounters
of these suppliers cannot generalize to all clinical
settings, wellbeing centers are comparative to both
common hone and pressing care centers in seeing tall
volumes of URTI cases, and to critical care centers
insofar as suppliers regularly see patients with whom
they have had no earlier interaction.

Essential care suppliers at wellbeing centers as often as
possible experience URTI patients who utilize different
impact strategies with the objective of getting anti-
microbials These suppliers utilize understanding
instruction methodologies in reaction to these impact
endeavors, but encounter proceeded inconvenience in
these intuitive. Extra investigate is required to indicate
the foremost effective ways for suppliers to reply to
patients' impact strategies, counting the most excellent
approaches to clarifying conclusion, treatment, and anti-
microbial resistance.

Through recognizing these communication challenges,
suppliers will be superior able to get it the complex
patient-provider energetic and optimize anti-microbial
stewardship and care. Candidate hazard variables for
rehash within-episode medicines were based on the
accessible writing, natural credibility, and master
conclusion.

These included: age (< 2 a long time, 2-9 a long time,
10-17 a long time, 18-49 a long time, 50-64 a long time,
65+ a long time), sexual orientation, body mass file (< 20
kg/m2, 20-24.9 kg/m2 , 25-29.9 kg/m2, 30-34.9 kg/m2,
35+ kg/ m2), smoking status (current, previous, none,
obscure), liquor utilize (current, not presently, obscure),
ethnicity, list of different hardship (IMD in quintiles),
calendar time (1 Walk 2018 to 31 January 2020 versus 1
Walk 2020 to 31 January 2022), season (harvest time,
winter, spring versus summer), nearness and number of
RTIs within the going before five a long time (A: without
anti-microbial utilize, B: with single anti-microbial
medicines,  within-episode  rehash  anti-microbial
medicines), yearly number of GP discussions over the
five past a long time (for any reason), co-medication
inside the past 12 months (systemic immunosuppressive
specialists, non-steroidal  antiinflammatory  drugs,
breathed in short/long acting beta agonists,
antimuscarinic operators and corticosteroids), signs of
active unfavorably susceptible rhinitis within the past 12
months (SNOMED concept code for unfavorably
susceptible rhinitis or a GP medicine for verbal
antihistamines or cromoglicic corrosive), a history of
comorbidities (COPD, asthma, pneumonia, intense
myocardial dead tissue, stroke, congestive heart
disappointment and diabetes mellitus), GP zone (English
region), and nearness of COVID-19-diagnosis inside 7

days of the RT1 diagnosis.®! [

4. Paediatric UTI

Appropriate Diagnosis:

Accurate diagnosis of UTIs in children is essential to
avoid unnecessary antibiotic use. Diagnosis should be
based on clinical symptoms and confirmed by urinalysis
and urine culture.

Overdiagnosis can lead to inappropriate antibiotic use,
while underdiagnosis can result in complications like
pyelonephritis or renal scarring.

Empirical Antibiotic Selection: Empirical therapy should
be guided by local antibiotic resistance patterns and the
child’s clinical presentation. First-line antibiotics (e.g.,
amoxicillin-clavulanate, cephalosporins) are often
recommended, but resistance patterns may necessitate
alternatives.’®

Duration of Therapy:

Shorter courses of antibiotics (e.g., 7-10 days) are often
sufficient for uncomplicated UTIs, reducing the risk of
resistance and side effects.

Longer courses may be required for complicated UTIs or
pyelonephritis. Narrow-Spectrum Antibiotics:

Once culture results are available, therapy should be de-
escalated to the narrowest-spectrum antibiotic effective
against the identified pathogen.

Prevention of Recurrent UTIs:

Prophylactic antibiotics may be considered in children
with recurrent UTIs, but their use should be carefully
weighed against the risk of resistance.

Education and Guidelines:

Healthcare providers should follow evidence-based
guidelines, such as those from the American Academy of
Pediatrics (AAP) or the European Society for Pediatric
Urology (ESPU).

Parental education on proper antibiotic use and
adherence is also crucial.

Antibiotic stewardship in pediatric urinary tract
infections (UTIs) is vital to ensure effective treatment
while minimizing the risk of antibiotic resistance.
Focusing on children aged 3 months to 18 years with
suspected UTIs found that 81.9% were prescribed a first-
line antibiotic, emphasizing the importance of
appropriate antibiotic selection in pediatric care.
Additionally, an antibiotic stewardship program
evaluated over an eight-year period demonstrated its
effectiveness in improving adherence to guidelines for
UTI treatment, suggesting that such programs enhance
appropriate antibiotic use in children.

Diagnostic accuracy also plays a crucial role in antibiotic
stewardship. 47% of children diagnosed with a UTI and
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prescribed antibiotics had negative urine cultures,
indicating potential overdiagnosis and unnecessary
antibiotic use, which underscores the need for accurate
diagnostic  practices. Research  examining local
prescribing patterns for uncomplicated pediatric UTIs
highlighted the necessity of aligning treatment with
established guidelines  to ensure antibiotic
appropriateness.

Adherence to clinical guidelines remains essential for
effective management of UTIs, as it ensures proper
diagnostic testing and prevents antibiotic misuse,
contributing to better patient outcomes. Established
guidelines not only improves treatment efficacy but also
helps in curbing the development of antibiotic resistance
in the pediatric population. These collectively emphasize
that accurate diagnosis, guideline adherence, and robust
stewardship programs are key to optimizing antibiotic
use in pediatric UTIs. 1"

In addition to improving antibiotic prescribing practices,
antibiotic stewardship programs play a significant role in
reducing the misuse of broad-spectrum antibiotics in
pediatric UTIs. While a majority of children received
first-line  antibiotics, there remains room for
improvement in prescribing practices, particularly in
distinguishing between complicated and uncomplicated
UTIs to avoid unnecessary broad-spectrum antibiotic
use. Over-reliance on broad-spectrum antibiotics
contributes to the development of multidrug-resistant
organisms, making it crucial to adhere to stewardship
guidelines that promote the use of narrow- spectrum
antibiotics whenever appropriate.

Furthermore, the effectiveness of long-term antibiotic
stewardship programs has been demonstrated through
improved adherence to clinical guidelines over extended
periods. A marked improvement in the selection of
appropriate antibiotics, dosing, and treatment duration,
underscoring the importance of sustained efforts in
stewardship initiatives. Continuous education of
healthcare providers and regular audits with feedback
mechanisms were key factors contributing to the success
of these programs, leading to better patient outcomes and
reduced antibiotic resistance rates.

Accurate and timely diagnosis is another critical element
of antibiotic stewardship in pediatric UTIs. The finding
that nearly half of the children prescribed antibiotics had
negative urine cultures points to significant issues with
diagnostic accuracy. This overdiagnosis not only exposes
children to unnecessary antibiotics but also increases the
risk of side effects and contributes to antibiotic
resistance. Implementing rapid diagnostic tests and
ensuring strict adherence to diagnostic criteria can help

reduce inappropriate antibiotic prescriptions and improve
the overall management of pediatric UT]s.

The importance of guideline-based therapy cannot be
overstated. The research emphasizes that adherence to
established clinical guidelines leads to more consistent
and effective treatment outcomes. Guidelines provide
evidence-based recommendations on the selection of
antibiotics, dosing, and treatment duration, tailored to
minimize resistance risks while ensuring clinical
efficacy.  Additionally, institutions with  strong
stewardship programs and strict adherence to guidelines
report lower rates of antibiotic resistance and better
overall patient care. This highlights critical role of
healthcare systems in supporting stewardship efforts
through policy development, provider education, and
continuous quality improvement initiatives.! B [

5. Antibiotic stewardship in Osteoarticular Infection
Osteoarticular contaminations (OAI) stay challenging to
analyze and to treat. One of the issues concerns
postoperative experimental antimicrobial treatment
(EAT), which is more often than not a combination of
broad-spectrum anti-microbials. This EAT is kept up
up to 2 weeks, until the accessibility of the
microbiological comes about (recognizable proof and
medicate defenselessness testing of the microorganisms
dependable for the OAI). Our comes about give modern
information that will offer assistance to move forward
OAIl administration, particularly EAT. Without a doubt,
Anti-microbial stewardship mediation comprising of
ceasing the anti-microbial focusing on Gram-negative
microscopic organisms included within the EAT may be
executed in cases where culture is negative after 5 days
of brooding. The benefits of such an anti-microbial
stewardship arrange incorporate progressed persistent
results, decreased unfavourable occasions (counting
Clostridiodes difficile contamination), enhancement in
rates of susceptibilities to focused on anti-microbials,
and optimization of asset utilization over the continuum
of care.!®

The scene of osteoarticular diseases has been definitely
modified by the rise and heightening of antimicrobial
resistance (AMR), which has gotten to be a critical jump
in  management.  The complexity of these
contaminations, coupled with the burgeoning issue of
safe pathogens, requires self-assured and proactive
measures to combat the issue. The rise of AMR in OAls
not as it were complicates restorative choices but too
postures a noteworthy chance of drawn out ailment,
repetitive diseases, and increased healthcare costs. It is
basic that healthcare suppliers embrace emphatic
methodologies to control the spread of AMR.
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Fig. 2: Antibiotic Stewardship in OAL.

The advancing nature of OAIls, particularly within the
setting of pediatric populaces. The recommendations
from the Pediatric Irresistible Pathology Bunch in 2023
emphasize the require for overhauled treatment
methodologies in light of the changing scene of these
infections. Additionally, the worldwide challenge of
AMR requires progressing reconnaissance to guarantee
convenient and suitable treatment, flare-up location, and
observing of intercession effectiveness. In any case, the
capacity for high-quality and high- coverage
reconnaissance changes enormously between nations,
regularly being rare in resource-limited settings.

The bacterial viewpoints of inveterate OAls, especially
in grown-ups, have too been a centre of later considers.
The nearness of osteo synthesis fabric, frequently
utilized in orthopedic surgeries, has been connected to a
better rate of resistance to antibiotics. Pathogens such as
Methicillin-resistant Staphylococcus aureus (MRSA).

There's a developing concern approximately the burden
of OAls inside the setting of AMR. As pathogens
advance and become resistant to existing medicines, it is
pivotal to assess the viability of current helpful
methodologies. The significance of returning to and
changing treatment conventions and hones to adjust to
the evolving nature of these infections.

The objective is to recognize the critical suggestions of
AMR within the domain of OAIs and examine the
continuous administration procedures and future bearings
in successful avoidance of the same. The rise of
resistance not as it were posturing a coordinate danger to
quiet wellbeing but too has broader suggestions for open
wellbeing approach and healthcare asset assignment.

most often caused by bacterial pathogens such as
Staphylococcus aureus. Infections may result from
hematogenous spread, direct inoculation (such as from
trauma or surgery), or contiguous spread from nearby
tissues. The most common causative agent is S. aureus,
but other pathogens such as Streptococcus species,
Gram- negative bacteria, and even fungi may be
implicated, especially in immunocompromised patients.
Delayed diagnosis or inadequate treatment can lead to
chronic infection, bone destruction, and permanent joint
damage, highlighting the importance of early
intervention. Diagnosis of osteoarticular infections relies
on a combination of clinical evaluation, imaging, and
laboratory tests. Common symptoms include localized
pain, swelling, fever, and restricted joint mobility.
Imaging modalities such as X-rays, MRI, and CT scans
are essential for assessing the extent of infection and
identifying complications like abscesses or bone
necrosis. Laboratory markers like elevated C-reactive
protein (CRP) and erythrocyte sedimentation rate (ESR)
support the diagnosis, but microbiological confirmation
through blood cultures or tissue biopsies is critical for
identifying the causative organism and guiding antibiotic
therapy.

Treatment typically involves prolonged antibiotic
therapy, often lasting several weeks to months,
depending on the severity and location of the infection.
Empirical antibiotic coverage is initiated based on the
likely pathogens and local antibiotic resistance patterns,
with adjustments made once culture results are available.
Surgical intervention, such as debridement of necrotic
tissue or drainage of abscesses, may be necessary in
cases of advanced disease or when antibiotics alone are
insufficient. Multidisciplinary care involving infectious

disease  specialists,  orthopedic  surgeons, and
Osteoarticular infections include osteomyelitis and septic radiologists is often required for optimal outcomes.
arthritis, both of which are serious conditions that are
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One of the major challenges in managing osteoarticular
infections is the rising prevalence of antibiotic-resistant
pathogens, particularly methicillin-resistant S. aureus
(MRSA). This complicates treatment and underscores the
need for judicious antibiotic use and adherence to
infection control practices. Additionally, chronic
osteomyelitis, characterized by persistent infection and
bone damage, poses significant therapeutic challenges
and often requires long- term management. Advances in
diagnostic techniques, such as molecular imaging and
PCR- based pathogen detection, hold promise for
improving early diagnosis and targeted treatment. In

conclusion, osteoarticular infections are complex
conditions that require prompt diagnosis, tailored
antibiotic therapy, and, in some cases, surgical

intervention. The increasing prevalence of antibiotic
resistance further complicates management, emphasizing
the need for ongoing research and multidisciplinary
approaches. Open-access resources, provide valuable
insights into the pathophysiology, diagnosis, and
treatment of these infections, aiding clinicians in
delivering effective care.'"!

Osteoarticular infections, including osteomyelitis and
septic arthritis, are challenging conditions that require a
nuanced understanding of their epidemiology and risk
factors. These infections can affect individuals of all ages
but are more prevalent in specific populations, such as
children, the elderly, and immunocompromised patients.
In children, hematogenous spread is the most common
route of infection, often affecting the long bones. In
contrast, adults are more likely to develop osteoarticular
infections secondary to trauma, surgery, or underlying
conditions like diabetes or peripheral vascular disease.
Understanding these epidemiological patterns is crucial
for tailoring diagnostic and therapeutic approaches to
different patient groups.

The role of biofilms in chronic osteoarticular infections
is a critical area of research. Biofilms are structured
communities of bacteria that adhere to surfaces, such as
bone or prosthetic implants, and are encased in a
protective extracellular matrix. This matrix makes
biofilm- associated infections highly resistant to
antibiotics and immune responses, leading to persistent
and recurrent infections. Staphylococcus aureus, a
common pathogen in osteoarticular infections, is
particularly adept at forming biofilms. This resistance
mechanism complicates treatment and often necessitates
surgical removal of infected hardware or necrotic tissue
in addition to prolonged antibiotic therapy. Advances in
biofilm-disrupting therapies, such as enzymatic agents or
antimicrobial peptides, hold promise for improving
outcomes in these difficult-to-treat infections.

Pediatric  osteoarticular infections present unique
diagnostic and therapeutic challenges. In children, the
most common form is acute hematogenous osteomyelitis,
which typically affects the metaphysis of long bones due
to its rich blood supply. Unlike adults, children may

present with nonspecific symptoms such as irritability,
refusal to bear weight, or pseudoparalysis, making early
diagnosis challenging. Imaging particularly MRI, are
invaluable for detecting early changes in bone and soft
tissue. Treatment in pediatric cases often involves shorter
courses of intravenous antibiotics followed by oral
therapy, with careful monitoring for complications such
as growth plate damage or chronic osteomyelitis.

The emergence of antibiotic resistance, particularly
methicillin-resistant Staphylococcus aureus (MRSA), has
significantly impacted the management of osteoarticular
infections. MRSA infections are associated with higher
rates of treatment failure, prolonged hospitalization, and
increased healthcare costs. Empirical antibiotic regimens
must account for local resistance patterns, and rapid
diagnostic tools, such as PCR-based assays, can help
identify resistant pathogens early in the course of
infection. In addition to antibiotics, adjunctive therapies
like hyperbaric oxygen and immunomodulatory agents
are being explored to enhance treatment efficacy and
reduce the burden of antibiotic resistance.

Rehabilitation and long-term follow-up are essential
components of care for patients recovering from
osteoarticular infections. Chronic infections or extensive
surgical interventions can lead to functional impairments,
such as joint stiffness, muscle atrophy, or limb-length
discrepancies. Physical therapy and occupational therapy
play a vital role in restoring mobility and strength. Long-
term follow-up is necessary to monitor for recurrence,
assess bone healing, and address any residual
complications. Patient education on the signs of recurrent
infection and the importance of adherence to treatment
plans is also critical for preventing relapses.™"

6. Postoperative infections in Mohs Micrographic
Surgery

Mohs micrographic surgery (MMS) generally has a low
rate of surgical site infections (SSIs), ranging from 0.7%
to 3.4%. However, certain factors can increase infection
risk, including immunosuppression, which is associated
with 9.6 times higher odds of postoperative
complications. Interestingly, the use of prophylactic
antibiotics for MMS remains controversial. While some
surgeons prescribe antibiotics empirically, evidence
suggests this may be unnecessary in most cases. A
topical decolonization with mupirocin and chlorhexidine
wash was more effective than oral antibiotics in
preventing SSIs in high-risk patients. Using clean
surgical technique without antibiotic prophylaxis resulted
in a very low SSI rate of 0.91%.

Antibiotic stewardship is crucial in MMS. Indiscriminate
use of antibiotics increases the risk of adverse reactions
and antibiotic resistance. Instead of routine prophylaxis,
a targeted approach based on risk factors and clinical
judgment is recommended. Alternative strategies like
topical decolonization for high-risk patients and
optimizing surgical technique may be more appropriate
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for preventing SSls in MMS. Larger prospective are
needed to establish definitive guidelines for antibiotic
use in MMS.

Mohs Micrographic Surgery (MMS) is a gold-standard
treatment for skin cancers, offering high cure rates and
tissue preservation. Despite its low infection rates (1-
4%), postoperative infections remain a concern due to
their potential to cause significant morbidity. Antibiotic
stewardship—the judicious use of antibiotics to prevent
resistance and adverse effects—plays a critical role in
managing these infections.

The Role of Antibiotic Prophylaxis in MMS

Antibiotic prophylaxis in MMS is a contentious topic.
While some surgeons advocate for its use in high-risk
cases, others argue that routine prophylaxis is
unnecessary and contributes to antibiotic resistance.
Current guidelines recommend against routine antibiotic
prophylaxis for MMS due to the low baseline infection
rate. However, exceptions exist for high-risk patients,
such as those with prosthetic heart valves,
immunosuppression, or  complex  reconstructions
involving grafts or flaps. In these cases, a single
preoperative dose of antibiotics, such as cephalexin or
clindamycin, may be justified. Stewardship principles
emphasize tailoring prophylaxis to individual patient risk
factors rather than adopting a one-size-fits-all approach.
Risk Factors for Postoperative Infections:

Identifying risk factors for postoperative infections is
essential for targeted antibiotic use. Patient-related
factors include diabetes, smoking, obesity, and
immunosuppression, all of which impair wound healing
and increase infection risk. Procedure-related factors,
such as large defects, lengthy surgeries, and
reconstructions involving grafts or flaps, also elevate the
risk. Anatomic location matters too; surgeries on the
nose, ears, and lower extremities are more prone to
infections due to their vascular supply and exposure to
contaminants. By identifying high-risk patients and
procedures, surgeons can selectively apply antibiotic
prophylaxis without overprescribing.!*”

Antibiotic Stewardship in Postoperative Infection
Management

When postoperative infections occur, prompt and
appropriate antibiotic therapy is crucial. However,
stewardship principles must guide treatment decisions to
avoid overuse and resistance. Empirical antibiotic
therapy should target the most likely pathogens,
such as Staphylococcus aureus and Streptococcus
species, with oral agents like cephalexin or
clindamycin. For severe infections or those involving
resistant organisms, cultures should be obtained to guide
therapy. Stewardship also involves limiting the duration
of antibiotic treatment to the shortest effective course,
typically 7-10 days for uncomplicated infections. This
approach minimizes the risk of adverse effects and
resistance while ensuring effective treatment.

Challenges and Misconceptions in Antibiotic Use

One of the biggest challenges in antibiotic stewardship is
addressing misconceptions among both patients and
providers. Many patients expect antibiotics as a "safety
net" after surgery, even when unnecessary. Educating
patients about the low infection risk in MMS and the
potential harms of antibiotic overuse is critical.
Similarly, providers must resist the temptation to
prescribe antibiotics out of habit or fear of litigation.
Clear communication and adherence to evidence-based
guidelines can help bridge this gap. Additionally, the rise
of antibiotic-resistant pathogens, such as methicillin-
resistant Staphylococcus aureus (MRSA), underscores
the need for judicious antibiotic use in dermatologic
surgery.

Future Directions in Antibiotic Stewardship
Advancements in wound care and infection prevention
offer promising alternatives to antibiotics. Antimicrobial
dressings, topical antiseptics, and innovative wound
closure techniques can reduce bacterial colonization and
infection risk without systemic antibiotics. Additionally,
rapid diagnostic tools, such as PCR-based assays, may
enable earlier identification of pathogens and more
targeted therapy. Research into the skin microbiome and
its role in postoperative infections could also inform new
prevention strategies. As antibiotic resistance continues
to rise, integrating these innovations into MMS practice
will be essential for maintaining the balance between
infection prevention and stewardship.™!

Postoperative Infections in Mohs
Surgery

Mohs micrographic surgery is a highly effective
technique for the excision of skin cancers, particularly
basal cell carcinoma and squamous cell carcinoma.
Despite its efficacy, the risk of postoperative infections
(PIs) remains a concern. the rates of surgical site
infections (SSls) following MMS are relatively low,
typically ranging from 1.4% to 2.7%. This low incidence
suggests that routine antibiotic prophylaxis may not be
necessary for most patients. However, certain patient-
specific factors can elevate the risk of SSls, including
diabetes, smoking, elevated body mass index (BMI),
anticoagulation therapy, and nasal carriage of
Staphylococcus aureus.

Micrographic

Antibiotic Stewardship Principles

Antibiotic stewardship is a systematic approach to
optimizing the use of antibiotics to combat resistance and
improve patient outcomes. In the context of MMS,
judicious use of antibiotics is essential. The American
College of Mohs Surgery has reported that a significant
percentage of surgeons do not routinely prescribe
antibiotics, with 62.8% not using topical antibiotics and
67.7% not using oral antibiotics in standard cases. This
reflects a growing recognition of the need to minimize
unnecessary antibiotic prescriptions while ensuring
effective prophylaxis in high-risk patients. The
guidelines for antibiotic prophylaxis are primarily
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informed by recommendations from the American Heart
Association (AHA) and the American Academy of
Orthopedic Surgeons (AAQS), focusing on Preventing
infections in patients with specific risk factors.!**!

Indications for Antibiotic Use

While routine antibiotic use is not recommended for all
patients undergoing MMS, certain indications warrant
prophylactic antibiotics. These include patients with
artificial cardiac valves, a history of infective
endocarditis, immunosuppression, and specific surgical
sites such as the groin or below the knee. In cases where
there is a high risk of SSI or clinical suspicion of
infection, postoperative antibiotics may be necessary.
The choice of antibiotic should be guided by the most
likely pathogens and the patient's allergy history,
emphasizing the need for a tailored approach to
antibiotic therapy.

Clinical Implications and Recommendations

The implications of antibiotic stewardship in MMS are
significant. Active participation in prudent antibiotic
prescribing can help reduce unnecessary healthcare costs
and combat the growing issue of antimicrobial
resistance. Adherence to established guidelines can
improve patient outcomes and satisfaction. Furthermore,
interprofessional  collaboration among  surgeons,
dermatologists, and infectious disease specialists is vital
in managing antibiotic use effectively. This collaborative
approach can enhance decision-making regarding the
necessity of antibiotics and improve overall patient
care.l*”!

CONCLUSION

Postoperative infections in Mohs Micrographic Surgery
(MMS) are rare but can have significant consequences,
making antibiotic stewardship a cornerstone of effective
patient care. The judicious use of antibiotics, guided by
evidence-based guidelines and tailored to individual risk
factors, is essential to minimize the risk of antimicrobial
resistance and adverse effects. While routine antibiotic
prophylaxis is generally unnecessary, targeted use in
high-risk patients and adherence to aseptic techniques
can further reduce infection rates.

Challenges such as patient expectations, provider habits,
and the rise of resistant pathogens underscore the need
for clear communication, education, and
multidisciplinary collaboration. Advances in wound care,
rapid diagnostics, and microbiome research offer
promising alternatives to traditional antibiotic use,
paving the way for more sustainable infection prevention
strategies. By integrating stewardship principles into
MMS practice, dermatologic surgeons can improve
patient outcomes, reduce healthcare costs, and contribute
to the global effort to combat antimicrobial resistance.
Continued research and innovation will be critical to
refining these strategies and ensuring their long-term
success.
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