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Dear Colleagues,

It has been a great pleasure to host you at the 1st Antimicrobial Stewardship Symposium
& Workshop on Prevention and Control of Healthcare-Associated Infections, held in
Gaziantep between May 28–30, 2025, in collaboration with the Antimicrobial Stewardship
and Control of Healthcare-Associated Infections Study Group (AYSEK SG) of the Society
for the Clinical Microbiologists of Türkiye (KLIMUD) and the Antimicrobial Stewardship
Study Group (ESGAP) of the European Society of Clinical Microbiology and Infectious
Diseases (ESCMID).

Over three days, we had the opportunity to share experiences and expertise with
microbiologists, pharmacists, and clinicians from Türkiye and abroad. Sessions covering
diagnostics, the role of pharmacists, molecular epidemiology, legal aspects of
antimicrobial stewardship, and infection control strategies were enriched by interactive
discussions and case presentations. Together, we deepened our understanding of
antimicrobial stewardship and infection prevention, both in hospitals and in the
community.

Beyond the scientific program, we also had the chance to discover Gaziantep’s unique
cultural heritage through gastronomy and archaeology tours, creating enjoyable
memories and lasting friendships.

On behalf of the Organizing Committee, I would like to sincerely thank all speakers,
participants, and supporters who contributed to the success of this symposium and
workshop. We are confident that the knowledge shared and the collaborations formed
here will continue to inspire future efforts in antimicrobial stewardship and infection
control.

We look forward to meeting you again at our next events.

Best regards,

Assoc. Prof. Dr. Osman Sezer CİRİT
On behalf of the Symposium & Workshop Organization Committee
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Symposium Program

28 May 2025, WEDNESDAY
Gaziantep City Council

08:30 – 09:00 Arrival, welcome coffee and registration
09:00 – 09:30 Opening Ceremony – Osman Sezer Cirit
PANEL 1 (09:30 – 11:30)
Chair: Osman Sezer Cirit, Jeroen Schouten

09:30 – 10:00 The role of pharmacists in antimicrobial stewardship – Emre Kara
(Türkiye)
10:00 – 10:30 The role of cumulative antibiogram in antimicrobial stewardship – Elif
Aktaş (Türkiye)
10:30 – 11:00 From MIC to in vivo activity: Interpretation of tricky antibiograms – Onur
Karatuna (Sweden)
 11:00 – 11:30 Traditional or rapid tests in microbiological diagnostics: Which test,
when and why? – Bhanu Sinha (Netherlands)

SATELLITE SYMPOSIUM (11:30 – 12:00)
Chair: Banu Sancak

Diagnostic stewardship for sepsis – Fabio Arena
12:00 – 13:00 LUNCH
PANEL 2 (13:00 – 14:30)
Chair: Ayşe Özlem Mete, Elif Aktaş

13:00 – 13:30 Proxy indicators to estimate appropriateness of antibiotic prescriptions
– Diane Ashiru-Oredope (UK)
13:30 – 14:00 Measurement of appropriate antimicrobial use – Jeroen Schouten
(Netherlands)
14:00 – 14:30 Antifungal susceptibility testing and antifungal resistance – Ali Korhan
Sığ (Türkiye)

SATELLITE SYMPOSIUM (14:30 – 15:00)
Chair: Onur Karatuna

Harnessing Technological Power Against Sepsis – Yeliz Tanrıverdi Çaycı
15:00 – 15:30 COFFEE BREAK
PANEL 3 (15:30 – 17:00)
Chair: Banu Sancak, Muammer Çelik

15:30 – 16:00 The role of the infectious disease specialist in antimicrobial
stewardship – Trine Langfeldt Hagen (Denmark)
16:00 – 16:30 Clinical microbiology labs in AMR surveillance and detection – Yeşim
Beşli (Türkiye)
16:30 – 17:00 The role of molecular epidemiology in prevention and control of HAIs –
Ayşe Nur Sarı Kaygısız (Türkiye)
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29 May 2025, THURSDAY
Gaziantep City Council

08:00 – 09:00 Oral presentations – Chair: Ali Korhan Sığ, İpek Koçer
PANEL 4 (09:00 – 10:30)
Chair: Yeşim Beşli, Bojana Beović

 09:00 – 09:30 How to build an AMS program in your hospital – Jeroen Schouten
(Netherlands)
 09:30 – 10:00 Composition of the team in AMS – Bojana Beović (Slovenia)
 10:00 – 10:30 Nationwide AMS collaboration in Denmark – Trine Langfeldt Hagen
(Denmark)

SATELLITE SYMPOSIUM (10:30 – 11:00)
Chair: Pınar Sağıroğlu

 Molecular surveillance of AMR using wastewater – Mustafa Kolukırık
11:00 – 11:30 COFFEE BREAK
PANEL 5 (11:30 – 13:00)
Chair: Nuran Esen, İlke Toker Önder

 11:30 – 12:00 Medical education in diagnostic and antimicrobial stewardship –
Sophie Schneitler (Germany)
 12:00 – 12:30 Examples of successful AMS programs worldwide – Yeliz Tanrıverdi
Çaycı (Türkiye)
 12:30 – 13:00 Legal aspects of AMS: Who is responsible? – Bojana Beović
(Slovenia)

13:00 – 14:00 LUNCH
SATELLITE SYMPOSIUM (14:00 – 14:30)

Chair: Yeliz Tanrıverdi Çaycı
 Tracking TB Resistance with molecular diagnostic technologies – Banu Bayraktar

PANEL 6 (14:30 – 16:00)
Chair: Pervin Özlem Balcı, Pınar Sağıroğlu

 14:30 – 15:00 WHO core components of IPC multimodal strategies – Muammer Çelik
(Türkiye)
 15:00 – 15:30 Implementing and measuring hand hygiene interventions – İlke Toker
Önder (Türkiye)
 15:30 – 16:00 Infection control in the ICU – Leili Chamani Tabriz (UAE)

16:00 – 16:15 COFFEE BREAK
WORKSHOP (16:15 – 18:00)
Chair: Esmita Charani, Jeroen Schouten, Bojana Beović, Bhanu Sinha, Muammer Çelik

 Plan an AMS or IPC model and resources required
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30 May 2025, FRIDAY
Gaziantep City Hospital

PANEL 7 (08:30 – 10:30)
Chair: Sophie Schneitler, Esmita Charani

 08:30 – 09:00 Culture and team dynamics in AMS – Esmita Charani (South Africa)
 09:00 – 09:30 Clinical Decision Support System for Antimicrobial Prescribing –
Nathan Peiffer-Smadja (France)
 09:30 – 10:00 Measuring impact of AMS interventions – İlvana Çaklovica Küçükkaya
(Türkiye)
 10:00 – 10:30 Policy and guideline implementation in AMS and IPC – Tuba Müderris
(Türkiye)

10:30 – 11:00 COFFEE BREAK
WORKSHOP

 Rapid differentiation of carbapenemases directly from blood culture
PANEL 8 (11:00 – 12:00)
Chair: Pınar Sağıroğlu, Bhanu Sinha

 11:00 – 11:30 Interdisciplinary consultations in AMS – Bhanu Sinha (Netherlands)
 11:30 – 12:00 Active surveillance in infection control and AMS – Pınar Sağıroğlu
(Türkiye)

CLOSING (12:00 – 12:15)
Evaluation of the program, discussion, and conclusions – Osman Sezer Cirit (Türkiye)
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Invited Speaker Abstracts 

The Role of Pharmacists in Antimicrobial Stewardship

Dr. Emre Kara
Hacettepe University Faculty of Pharmacy, Department of Clinical Pharmacy, Ankara,

Türkiye

Antimicrobial stewardship (AMS) aims to increase the optimization of antimicrobial
therapies regarding indication, dosage, route of administration, duration of treatment, and
treatment success. The AMS also aims to decrease adverse events, resistance to
antimicrobial drugs, hospital costs, duration of hospital stay, and Clostridioides difficile
infections. The practice guideline of the World Health Organization on AMS interventions
identifies ten core AMS interventions. Some are recommended for implementation before
or during prescribing, while others are recommended for implementation during
treatment/after prescription. Pharmacists can play various roles in implementing these
interventions. 

At the beginning of this century, pharmacists were only part of antimicrobial stewardship
teams in high-income countries, but today they are involved in the AMS teams worldwide.
During this time, pharmacists' roles have also evolved. Antimicrobial stewardship and the
pharmacist's role have become important not only for inpatients but for outpatients as
well. The roles of pharmacists are defined in detail in a 2010 document published by the
American Society of Health-System Pharmacists. The roles of pharmacists are divided
into four main categories in this document; [1] promote the optimal use of antimicrobial
agents, [2] to ensure de-escalation in empirical treatment according to the antibiogram
results, [3] reduce the transmission of infection between individuals, [4] educate health
professionals, patients and public. Organizations in different countries, such as the IDSA,
SHEA, and the Royal Pharmaceutical Society, have published guidelines and documents
on AMS. These guidelines contain similar statements about the roles of AMS and
pharmacists. These guidelines commonly emphasize the following pharmacist-driven
interventions: adjusting drug doses for organ (renal, liver) functions, therapeutic drug
monitoring and dose adjustment according to the level results, identify and manage drug-
drug interactions, creating automatic warning systems in case of duplication, creating
automatic stopping systems after the completion of the antimicrobial treatment and to
ensure a switch to oral treatment as soon as possible.
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AMS has been implemented worldwide, though there are still many areas that need
development. In developing countries, it is important to increase employment
opportunities, develop education and training programs, and facilitate collaboration with
other health professionals to improve the chances of pharmacists being included on the
AMS team.

In summary, the effectiveness of AMS has been demonstrated and accepted by
international and national associations and institutions. Pharmacists play an important
role in AMS, including optimizing treatment by selecting loading and maintenance doses,
adjusting doses according to kidney and liver function, and identifying and managing
drug-drug interactions. Decision-makers/stakeholders must take the necessary steps to
enable pharmacists to play a more active role in AMS.

References

1.World Health Organization. Regional Office for Europe. (‎2021)‎. Antimicrobial
stewardship interventions: a practical guide. World Health Organization. Regional Office
for Europe. Birkaç satır gövde metni ekle. 
2.ASHP-SIDP Joint Statement on the Pharmacist’s Role in Antimicrobial Stewardship.
Birkaç satır gövde metni ekle
3.Kara E, Metan G, Bayraktar-Ekincioglu A, Gulmez D, Arikan-Akdagli S, Demirkazik F,
Akova M, Unal S, Uzun O. Implementation of Pharmacist-Driven Antifungal Stewardship
Program in a Tertiary Care Hospital. Antimicrob Agents Chemother. 2021 Aug
17;65(9):e0062921.
4.Apisarnthanarak A, Kwa AL-H, Chiu C-H, et al. Antimicrobial stewardship for acute-care
hospitals: An Asian perspective. Infection Control & Hospital Epidemiology.
2018;39(10):1237-1245.
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The role of cumulative antibiogram in antimicrobial stewardship 

Dr. Elif Aktaş
University of Health Sciences, Hamidiye Etfal Training and Research Hospital, Clinical

Microbiology Laboratory

Cumulative antibiograms, derived from data collected in clinical microbiology laboratories,
support healthcare institutions in understanding local resistance patterns and optimizing
empirical treatment decisions. They are particularly valuable in guiding the initial selection
of antibiotics before susceptibility results are available. The CLSI guideline “Analysis and
Presentation of Cumulative Antimicrobial Susceptibility Test Data” (CLSI 2022, M39-A5)
guideline provides standardization for cumulative antibiogram construction. Cumulative
antibiogram data are actively utilized by clinical microbiologists, infectious disease
specialists, infection prevention and control (IPC) teams, antimicrobial stewardship
programs, clinical pharmacists, pharmacologists, hospital administrators, and quality
management units.

Cumulative antibiograms are generated using data from routinely reported antibiotics for
species with ≥30 isolates, selected as the first isolate per patient from clinical specimens
within a defined time frame (e.g., 6 months, 1 year). Antibiotics that are restricted during
the reporting process should still be included in the report. However, additional antibiotics
used solely to detect resistance mechanisms (e.g., cefoxitin for staphylococci) should not
be included. For susceptibility profiles that may vary depending on the clinical context
(e.g., penicillin susceptibility in S. pneumoniae isolates from meningitis vs. non-meningitis
cases), specific interpretive criteria should be clearly stated. According to the current
guideline, “susceptible, increased exposure (I)” results are reported as a separate
category rather than being grouped under %S when calculating cumulative data. The
presence and rates of epidemiologically significant resistance mechanisms (e.g., MRSA
and MSSA proportions and their antibiotic susceptibilities) should be reported separately.
When presenting data tables, the use of color coding is recommended: ≤60%
susceptibility in red, >60% and ≤80% in yellow, and >80% in green.

Multifacility antibiograms play an important role in identifying regional antibiotic
susceptibility patterns and can also provide empirical treatment guidance for organisms
that are rarely isolated or for which AST testing is infrequently performed. This approach
allows institutions to compare their own antibiotic resistance profiles with those of
neighboring facilities, helping to identify potential areas for improvement. Additionally,
such reports serve as valuable resources for informing infection prevention and control
strategies at both regional and national levels.
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Cumulative antibiograms help reduce unnecessary antibiotic use by guiding clinicians
toward the selection of narrow-spectrum antibiotics instead of broad-spectrum agents.
They provide essential guidance on which antibiotics can be prescribed empirically,
thereby contributing to the reduction of antimicrobial resistance. In the presence of
multidrug-resistant organisms, antibiograms can also inform the appropriate use of
combination therapies. Based on observed resistance trends, they may highlight the need
for introducing new antimicrobials in regions or healthcare institutions where resistant
bacteria are becoming increasingly prevalent. Furthermore, antibiograms are valuable
tools in antimicrobial stewardship (AMS) education programs, particularly for training new
clinicians and hospital staff on local resistance patterns. In conclusion, cumulative
antibiograms serve as essential tools for guiding infection control, empirical treatment
decisions, and the development of hospital policies within antimicrobial stewardship
programs. 
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Proxy Indicators to estimate the appropriateness of antibiotic
prescriptions

Dr. Diane Ashiru-Oredope
UK Health Security Agency, London, UK; School of Pharmacy, University of Nottingham,

Nottingham, UK

Appropriate antibiotic use is central to antimicrobial stewardship (AMS) efforts. It
encompasses selecting the right antibiotic, at the right dose, for the right duration, and for
the right infection—only when clinically indicated. However, assessing the
appropriateness of antibiotic prescribing at scale remains a persistent challenge due to
the complexity of clinical decision-making and limited access to detailed patient-level
data.
 
This talk will explore the growing use of proxy indicators—indirect yet practical measures
used to evaluate the quality of antibiotic prescribing in healthcare systems where direct
case-based assessment is not feasible. Drawing on initial findings from a rapid systematic
review, the session will examine the types of indicators currently used to estimate
prescribing appropriateness in high-income countries, including guideline adherence,
spectrum of antibiotic use, and treatment duration.
 
We will critically assess the strengths and limitations of proxy indicators, compare
national and international implementation approaches (e.g. in England and WHO global
antimicrobial use target for access antibiotics), and consider how proxy indicators relate
to other quantitative and qualitative metrics used in stewardship.
 
By the end of the session, attendees will:
 
* Gain insight into the theoretical rationale and real-world application of proxy indicators
within antimicrobial stewardship.
 
* Be familiar with common types of proxy indicators used in national programmes
 
* Reflect on the potential for proxy indicators to inform improvement activity, audits, and
policy development
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Antifungal susceptibility testing and antifungal resistance

Dr. Ali Korhan Sığ
University of Health Sciences Turkiye, Balikesir Ataturk City Hospital, Department of

Medical Microbiology, Balikesir, Turkiye
 

Antifungal Susceptibility Testing (AFST) performed in clinical microbiology laboratories
mainly bases upon phenotypic methods. Two collaborative societies, “The Clinical and
Laboratory Standards Institute (CLSI)” and “The European Committee on Antimicrobial
Susceptibility Testing (EUCAST)”, applied several and intensive studies in order to
standardize the testing and establish reference standards. Despite their methodological
differences, they both published guidelines for AFST, with a reference method of “broth
microdilution”. With usage of the reference methods, as a next step, definitions of
epidemiological cut-off values (ECOFFs or ECVs), followed by clinical breakpoints
(CBPs) were crucial points, which are regularly updated by both organizations. While
ECOFF mainly focuses on potential of harboring acquired resistance of fungi, CBP
indicates data in wider perspective of therapeutic success. Alongside with reference broth
microdilution method, commercial methods are also in market to apply AFST. The
essential plot points for laboratory experts here are actually their mastery on inherent
resistance of fungi and acquired resistance patterns in their region, and in case of any
“red flag” situation, admission to reference laboratories is crucial.

AFSTs are generally performed in case of; (I) invasive fungal infections (isolations from
sterile sites and isolations from non-sterile sties in patients with high risk), (II) isolations of
strains with potential acquired resistance, (III) recurrent, persistent and continuing
infections despite antifungal treatment. In routine microbiology, fluconazole, voriconazole,
echinocandins and amphotericin B are recommended to be tested, however,
laboratorians and clinicians may together decide the antifungals to be tested.
Furthermore, the site of infection is also a determinant to choose the right antifungal due
to pharmacological data.

Epidemiology of antifungal resistance showed very significant changes especially in the
last two decades. Echinocandin-resistant Nakaseomyces glabrata (Candida glabrata),
azole-resistant Nakaseomyces glabrata (Candida glabrata) and Pichia kudriavzevii
(Candida krusei), azole-resistant Aspergillus species, azole-resistant Candida
parapsilosis, multidrug-resistant or panfungal-resistant Candidozyma auris (Candida
auris), and terbinafine-resistant Trichophyton indotineae are currently major concerns of
mycological societies. Furthermore, multidrug-resistant Lomentospora prolificans,
Fusarium species, Candida haemulonii (Candidozyma haemuli) complex and
fluconazole-resistant Candida tropicalis are rare but important issues. The ECMM 
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Candida III study in 2023 showed strong variations regarding antifungal resistance even
in Europe. In general, fluconazole resistane in N. glabrata (C. glabrata), C. parapsilosis
and C. tropicalis were 12%, 17% and 4%, respectively. On the other hand, fluconazole-
resistant C. parapsilosis strains were actually clustered in Greece, Turkiye and Italy.
Rising status of azole resistance can also be observed in filamentous fungi, mainly for
Aspergillus spp. According to global data 3.2% of Aspergillus fumigatus strains show
resistance to at least one type of azole. Particularly data from western Europe indicate
voriconazole resistance can be over 20% in A. fumigatus strains, which also directly
affects patient mortality. Wide surveillance studies stated that echinocandin resistance in
Candida albicans strains is particularly rare, but for N. glabrata (C. glabrata) strains it is 2-
4% especially in northern America. Polyene resistance is generally less common than
other antifungal resistance patterns. Studies reported below 2% resistance in N. glabrata
(C. glabrata) strains. However, Candidozyma auris (Candida auris) shows a totally
different picture, since fluconazole, amphotericin B and echinocandin resistance are
>80%, >15% and %1.3, respectively. Particularly strains of South Asia Clade (Clade 1)
provide >95% fluconazole resistance and >30% amphotericin B resistance. 41% of these
are resistant to two classes of antifungals, while 4% are resistant to three different
classes. Global data indicate that terbinafine-resistant Trichophyton indotineae infections
are spreading to Americas and Europe, with variable resistance rates of 16-77% and
these strains also show high itraconazole MICs.

-12-
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The role of the infectious disease specialist in antimicrobial
stewardship
 

Dr. Trine Langfeldt Hagen
Aalborg University Hospital, Thisted Hospital, Thisted, Denmark

 
The involvement of specialists in infectious diseases (ID), clinical microbiology and
pharmacology is essential to the work of antimicrobial stewardship (AMS). The ID
physicians have the advantage of working in a clinical setting, often close to other
specialists, thus facilitating the formation of collaboration across the clinical departments.
In many settings, it might therefore be easier for the ID physicians to gain the trust of the
other clinicians, when they have to make decisions about choice of antimicrobials.
Examples of ways the ID physicians can make an impact may include clinical assessment
of patients with severe infections such as bacteremia or candidemia, de-escalation or
stopping unnecessary empirical antimicrobial treatment in the acute care setting or de-
labeling unfounded antibiotic “allergies”. 
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The Function of Clinical Microbiology Laboratories in Supporting AMR
Surveillance and Detection

Dr. Yeşim Beşli
American Hospital Clinical Microbiology, Istanbul, Türkiye

 
The role of clinical microbiology laboratories in addressing antimicrobial resistance (AMR)
has gained increasing prominence in recent years, especially as global health systems
grapple with the expanding threat of drug-resistant pathogens. These laboratories, once
viewed primarily as diagnostic service units, are now recognized as critical components in
the broader continuum of AMR surveillance, infection control, and antimicrobial
stewardship.
 
It is important to recognise the multifaceted functions of clinical microbiology laboratories
in the detection and monitoring of AMR. It explores how laboratory data, when timely,
accurate, and appropriately communicated, can directly influence clinical decision-making
and public health policy. Particular emphasis is placed on the laboratory’s contribution to
diagnostic stewardship, rapid test implementation, interpretation of resistance patterns,
and participation in surveillance networks.
 
Through an analysis of current practices and supporting evidence, this discussion aims to
highlight the strategic integration of microbiological diagnostics into institutional and
national AMR responses. The goal is to underscore the laboratory’s evolving position—
not merely as a passive provider of results, but as a proactive partner in combating one of
the most critical global health threats of the 21st century.

AMR as a Global Health Threat
Antimicrobial resistance remains a pressing threat to global health, as initially recognized
by the World Health Organization in its 2019 report identifying AMR among the top ten
global health challenges. The magnitude of this issue is underscored by recent data: as
reported by Naghavi et al. (2024), AMR is associated with an estimated 4.95 million
deaths annually, with 1.27 million of these attributable directly to drug-resistant
pathogens.
 
The drivers of AMR are complex and multifactorial. Key contributors include the
inappropriate and excessive use of antibiotics in both human and veterinary contexts,
suboptimal infection prevention and control measures, and the stagnation in antimicrobial
drug development pipelines. These interrelated factors have culminated in a global crisis
that transcends disciplinary boundaries and demands coordinated, multisectoral
intervention.
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In this context, clinical microbiology laboratories emerge not merely as diagnostic centers
but as critical nodes in the broader framework of AMR mitigation. Through timely
detection of resistant organisms, provision of actionable susceptibility data, and support
for infection control protocols, microbiology laboratories enable evidence-based clinical
decisions and contribute to institutional stewardship efforts. Their role is both operational
and strategic, influencing patient care trajectories and informing public health policy at
national and international levels.

Key Decision Points in Antimicrobial Therapy Planning
The initiation and continuation of antimicrobial therapy should be guided by a structured
and judicious decision-making process. This process must begin with the clinical
assessment of whether an infection is present and whether antimicrobial treatment is
warranted. Prior to the commencement of therapy, the clinician must also determine the
most appropriate diagnostic tests to order, ensuring that sample collection is both timely
and anatomically representative of the suspected site of infection.
 
Subsequent considerations include the selection of empirical therapy based on local
resistance patterns and patient-specific factors, the possibility of de-escalating or
discontinuing antibiotics as diagnostic data become available, and the appropriate
duration and route of therapy, including the timely switch from intravenous to oral
formulations where applicable.
 
These decision points are integral to the principles of antimicrobial stewardship. Their
effectiveness is, however, contingent upon the quality and interpretive value of laboratory
data, underscoring the necessity of seamless collaboration between clinicians and
microbiology laboratories.

Rational Use of the Microbiology Laboratory
Despite widespread awareness of AMR, inappropriate antimicrobial prescribing remains
pervasive, with estimates indicating that 30% to 50% of prescriptions may be
unnecessary or suboptimal. Recent data from the CDC further reveal that over half of
antibiotics prescribed for healthcare-associated infections do not align with established
clinical guidelines.
 
A significant proportion of these deviations can be traced back to issues in microbiological
diagnostics—whether in test selection, sample timing, or result interpretation. Thus, the
rational use of the microbiology laboratory becomes not only a matter of technical
accuracy but also a cornerstone of stewardship.

Key strategies include promoting early and appropriate specimen collection, utilizing
diagnostic algorithms tailored to clinical syndromes, ensuring reproducibility of laboratory 
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results, and fostering consistent communication between laboratory and clinical staff. In
doing so, laboratories can effectively support targeted antimicrobial therapy and enhance
patient outcomes, while simultaneously contributing to institutional efforts in AMR control.

The Role of the Clinical Microbiology Laboratory in AMR Surveillance and
Stewardship
Clinical microbiology laboratories occupy a central position in antimicrobial stewardship
and infection control frameworks. Their contributions extend beyond pathogen
identification to encompass diagnostic guidance, interpretation of susceptibility patterns,
and timely communication with clinical teams. The laboratory-driven approach enables
targeted antimicrobial use, fosters early de-escalation of broad-spectrum agents, and
supports patient-specific therapeutic strategies.

Core objectives of the microbiology laboratory in this context include the standardization
and traceability of processes, the implementation of diagnostic algorithms for syndromic
assessment, and the provision of reproducible results with actionable interpretation.
These practices contribute directly to stewardship and surveillance efforts at the
institutional, national, and global levels.

One illustrative example is the diagnostic stewardship model based on patient profiles,
distinguishing between acute and chronic infectious syndromes. As described by Tiseo et
al. (2021), differentiated diagnostic pathways aligned with patient condition can
significantly enhance the precision of microbiological testing and antimicrobial selection.

The Impact of Gram Staining on Antimicrobial Therapy
Despite being a relatively basic and low-cost method, Gram staining has demonstrated
remarkable clinical utility when appropriately integrated into antimicrobial stewardship
protocols. In a multicenter randomized clinical trial conducted in Japan, Gram stain-
guided therapy in patients with ventilator-associated pneumonia (VAP) achieved a clinical
response rate of 76.7%, which was not inferior to the 71.8% response rate observed
under IDSA guideline-based treatment.

Notably, the Gram stain-guided approach led to a significant reduction in the use of
broad-spectrum agents, particularly antipseudomonal and anti-MRSA antibiotics. These
findings reinforce the potential of traditional microbiological tools to inform effective and
conservative antimicrobial strategies in intensive care settings.

Rapid Diagnostic Technologies and Their Clinical Utility
Modern microbiological laboratories are increasingly incorporating rapid diagnostic tests
(RDTs), such as MALDI-TOF MS and EUCAST Rapid Antimicrobial Susceptibility Testing 



1st Antimicrobial Stewardship Symposium 
& Workshop on Prevention and Control of Healthcare Associated Infections

-17-

(RAST), to support timely therapeutic interventions. MALDI-TOF MS, when performed
directly on positive blood culture bottles, allows for rapid species identification with a
positive predictive value ranging from 60% to 80%, thus enabling earlier initiation of
appropriate therapy in critically ill patients.

Similarly, EUCAST RAST has demonstrated the capacity to deliver reliable susceptibility
data within four hours of incubation. In a French cohort study, the use of RAST
significantly influenced antimicrobial decisions, particularly by facilitating early de-
escalation. However, while treatment precision improved, the intervention did not
significantly alter clinical outcomes such as ICU admission rates or overall mortality.

These findings suggest that rapid diagnostics, although powerful, must be embedded
within broader clinical workflows to achieve their full impact. Interpretation algorithms and
clinical integration are therefore critical components.

Interpretive and Selective Reporting Strategies
The interpretive reporting of microbiological data—including culture results, susceptibility
profiles, and resistance mechanisms—represents a strategic tool in antimicrobial
stewardship. Selective reporting practices aim to suppress unnecessary susceptibility
results that may prompt unwarranted broad-spectrum therapy, while highlighting clinically
relevant data.

Furthermore, the immediate reporting of specific resistance mechanisms, accompanied
by recommendations for alternative agents and follow-up testing, supports informed
therapeutic decisions. As emphasized by Tamma and Hsu (2019), this approach is
especially relevant in managing infections due to carbapenem-resistant organisms, where
treatment options are limited and nuanced interpretation is essential.

Cumulative Antibiograms and Local Surveillance
Cumulative antibiograms serve as a valuable tool for local surveillance, offering insights
into institutional resistance trends and guiding empirical therapy. Their utility is particularly
pronounced in settings where timely access to individual susceptibility results is limited.
The systematic compilation of resistance data allows clinicians to make more informed
choices during empirical treatment initiation.

As Fernández and Vázquez (2019) note, integration of antibiogram data into diagnostic
stewardship algorithms can enhance both the appropriateness of prescribing practices
and institutional AMR monitoring capabilities.
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Laboratory-Based AMR Surveillance Systems
Laboratories are also instrumental in the establishment and operation of AMR
surveillance systems at hospital, national, and international levels. Surveillance efforts
rely on standardized methodologies, consistent data reporting, and quality management
systems. A study conducted in Kenya by Moirongo et al. (2022) underscores the
importance of capacity-building in laboratory infrastructure to overcome systemic barriers
and enhance AMR monitoring.

Comprehensive surveillance requires the harmonization of data from multiple institutions,
ensuring interoperability and facilitating global comparisons. Microbiology laboratories
play a critical role in identifying resistance trends, detecting emerging threats, and
informing evidence-based policy.

Conclusion and Key Messages
In conclusion, clinical microbiology laboratories are foundational to the effective
management of antimicrobial resistance. Their impact spans diagnostic precision,
stewardship support, infection control, and surveillance implementation. However, the
utility of laboratory data is contingent on its timely communication, interpretive clarity, and
integration into clinical practice.

Key takeaways from this presentation are as follows:
 - Diagnostic speed alone does not confer clinical benefit unless embedded within
stewardship frameworks.
 - Sustainable AMR control necessitates robust collaboration between laboratories and
clinical teams.
 - Investments in both technological innovation and interdisciplinary coordination are
essential.

An integrated approach to diagnostics, therapy, and infection prevention is the most
promising path forward in addressing the escalating challenge of AMR.
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The Role of Molecular Epidemiology in the Prevention and Control of
Healthcare-Associated Infections

Dr. Ayşe Nur Sarı Kaygısız
Başkent University, Zübeyde Hanım Hospital, İzmir

The fundamental principle of epidemiological analysis is to divide study populations into
subgroups or units based on shared characteristics, enabling comparative analyses. In
the field of infectious diseases, molecular epidemiologists typically focus on identifying
sources of infection, tracing transmission routes, and detecting genes associated with
virulence and antimicrobial resistance by using molecular methods that directly support
hospital infection control and prevention strategies. Numerous molecular typing methods
are available for bacterial pathogens, but unfortunately, no single molecular method is
universally applicable to all molecular epidemiological studies. Therefore, understanding
the strengths and limitations of each technique is essential for selecting and interpreting
the appropriate method in alignment with the study’s objectives.

One of the most prominent methods, pulsed-field gel electrophoresis (PFGE), has long
been considered the gold standard for outbreak analysis. Although it remains a valid and
widely used method, the CDC’s PulseNet now emphasizes that whole genome
sequencing (WGS)-based approaches yield more accurate and informative results.
PFGE, due to its high discriminatory power, enables the identification of isolates that are
either closely or directly related to a given outbreak. However, comparing band sizes
across different isolates poses a technical challenge, and the method is time-consuming,
requiring experienced personnel. On the other hand, multi-locus sequence typing (MLST)
is particularly well-suited for population-level analysis of distantly related isolates. Unlike
PFGE, MLST simplifies large-scale comparisons by assigning each isolate a numerical
sequence type (ST) based on its allelic profile. Further analysis with eBURST enables the
identification of clonal complexes, facilitating the exploration of broader epidemiological
patterns.

More recently, a variety of whole genome sequencing (WGS)-based tools have emerged,
serving both local and global epidemiological needs. Among these, core genome MLST
(cgMLST) stands out for combining the high comparability of MLST with the enhanced
resolution of PFGE. This method analyzes thousands of conserved genes (core genome)
across the entire genome, offering superior discriminatory power. Another WGS-based
method, single nucleotide polymorphism (SNP) analysis, compares isolates against a
reference genome by identifying single-nucleotide differences across the entire genome.
Unlike gene-based methods, SNP analysis focuses on nucleotide-level variation and is 
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particularly suited for comparing closely related isolates. However, reference genome
selection is critical to avoid misleading phylogenetic interpretations.
In conclusion, in the field of molecular epidemiology, selecting the most appropriate
molecular approach based on the research objective is crucial. The increasing
accessibility of whole genome sequencing—driven by advancements in next-generation
sequencing technologies—has significantly broadened the capabilities of molecular
epidemiological investigations. A single, high-quality WGS dataset can now support
multiple layers of analysis, facilitating faster, more accurate, and more comprehensive
studies.
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Composition of the team: how many members are needed, which
professions and specialities should be included, salary support

Dr. Bojana Beović
University Medical Centre Ljubljana, Ljubljana, Slovenia

 
Staffing for Antimicrobial Stewardship (AMS) Programmes focuses on the composition,
roles, and resource needs of AMS teams in hospitals. Effective delivery of AMS
interventions requires a multidisciplinary team, typically comprising infectious diseases
(ID) physicians, clinical pharmacists, microbiologists, infection control specialists, and
nurses.

Data from several European countries show variability in team composition and staffing
levels. For example, the Netherlands and Italy report high inclusion of ID physicians and
pharmacists, while Slovenia and France show more variability. The presence of ID
specialists significantly improves antibiotic prescribing, reduces complications, and
shortens hospital stays.

Pharmacists contribute through dose optimization, adherence to guidelines, and cost
reduction. Microbiologists support diagnostic stewardship, guideline development, and
rapid communication of lab results. The AMS team’s effectiveness is enhanced by
bedside consultations and integration with hospital quality and safety structures.

Staffing needs are calculated based on hospital size and workload. Estimates suggest
1.5–2 full-time equivalents (FTEs) per 500 beds, with higher needs in specialized
settings. National guidelines vary: France recommends 6.7 FTEs per 1000 beds, while
Dutch and Australian models suggest lower ratios. Time allocation includes consultations,
education, surveillance, and meetings.

Funding and salary support are inconsistent across Europe. Only a few countries provide
regular funding, and lack of personnel or financial support is a major barrier to AMS
implementation. 

The presentation concludes by emphasizing the need for dedicated, compensated AMS
teams, continuous education, and maintaining AMS as a bedside clinical activity.
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A nationwide AMS collaboration between ID physicians and clinical
microbiologists in Denmark

Dr. Trine Langfeldt Hagen
Aalborg University Hospital, Thisted Hospital, Thisted, Denmark

Denmark has had a very active role in antimicrobial stewardship and fighting antimicrobial
resistance for more than 4 decades, primarily through the clinical microbiologists. This
has resulted in some of the lowest rates of antimicrobial resistance in the world. While
AMS has been thoroughly integrated into the specialist training of the clinical
microbiologists, there has not been quite the same vigilant focus in the specialist training
of the infectious diseases (ID) physicians. The daily collaboration between the two
specialities has likewise been very good in some hospitals and more strained in others.
Since 2022 the medical societies of both specialities have been working towards
strengthening the overall collaboration between ID physicians and the clinical
microbiologists by forming a joined working group of dedicated specialists with the aim of
bringing the two societies together to make a united front against AMR. 
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Medical education in diagnostic and antimicrobial stewardship

Dr. Sophie Schneitler
Institute of Medical Microbiology & Hygiene, Saarland University, Homburg/Saar,

Germany

The silent pandemic of antimicrobial resistance is one of the greatest challenges facing
healthcare today and in the future. Antimicrobial resistance is a familiar keyword, and
many healthcare professionals are also familiar with programmes such as antimicrobial
stewardship. However, this is often not part of their formal training. Even less common
are discussions of diagnostic algorithms in infectious diseases, and so diagnostic
stewardship programmes are often not in place or there is limited awareness of them. It is
particularly important to provide comprehensive training in this area, as it lays the
foundation for the success of antibiotic therapy. Ultimately, it is only possible to determine
whether and which antibiotic therapy is required if the pre-analysis is carried out correctly
and the right questions are asked in the analysis, leading to a correct test algorithm.
However, even more than in antibiotic stewardship, interprofessional work is required and
needs to be implemented in training and continuing education. In diagnostic stewardship,
the starting point is the question: do I need a test or not? However, this is a question that
is not only asked by physicians, but also by nurses. It is followed by questions such as:
What material do I need? Which container should it be sent in, etc.? These are questions
that may sound trivial, but they highlight the number of potential pitfalls that can be
encountered in the process of diagnostics. This means that the clinical department and
the microbiology/virology department - i.e. the laboratory - need to work particularly
closely together to achieve optimal test results. In Germany, as an example, we find that
although nursing staff are critically involved in the specimen collection process in some
settings, these issues are not part of the nursing curriculum.

Ideally, we can reduce unnecessary testing, minimise patient discomfort and cost, and
ultimately enable more targeted antimicrobial therapy by promoting a culture of thoughtful
test ordering and interpretation. To achieve this, it must be an integral part of the
curriculum for health professionals and be seen as an interprofessional task. Different
educational approaches should be used in comprehensive training programmes. These
programmes should be tailored to the specific roles and responsibilities of different health
professionals. The synergy between training in diagnostics and antimicrobial stewardship
(AMR) is of paramount importance in the fight against AMR and should be included as a
tool in the arsenal
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Examples of successful antimicrobial stewardship programs from
across the globe

Dr. Yeliz Tanriverdi Cayci
Ondokuz Mayis University, Medicine Faculty, Department of Medical Microbiology

 
Antimicrobial resistance (AMR) is a problem requiring global solutions; antimicrobial
stewardship (AMS) is a key component in addressing this issue. However, many hospitals
across the globe still lack AMS programmes, primarily because of a lack of funding.

IPC strategies and ASP are of high importance due to the substantial burden of
healthcare-associated infections (HAI) and antimicrobial resistance (AMR) threatening
patient safety. AMR is a major menace, listed as one of the ten most urgent health threats
by the WHO. The implementation of effective prevention strategies for AMR: ongoing,
focusing mostly on improved hand hygiene ASP, IPC strategies environmental hygiene
improving development of and access to rapid diagnostics prescriptions as well as mass
media campaigns.

Some core elements identified in successful ASPs include; leadership commitment,
prescriber accountability, drug expertise education of clinicians and patients.

There are institutions in various parts of the world that have successfully implemented the
AMS program.

Some good and successful examples for ASP:

Chinese government launched a national ASP campaign in 2011. This campaign included
audit and inspection, formation of an antibiotic administrative group, implementation of
formulary restrictions and clear targets for antibiotic use. The first outcomes were shown
that rational use of antibiotics increased while antibacterial use decreased significantly.

In a Korean hospital ASP was used for controlling an endemic MDR A. baumanni in
intensive care units. ASP included multiple steps such as: AMS: approval of an infectious
diseases specialist has been made mandatory for the use of antibiotics, training for hand
hygiene, active surveillance, contact isolation of patients, performing environment
cleanliness and cultures and promotion of hand hygiene among staff in ICU. After the
implementation of ASP, the mean montly use of carbapenems was decreased, adherence
to hand hygiene was increased, the incidence of MDR A. baumannii was decreased.
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Different approaches can be used for ASP such as telemedicine. Telemedicine (TM)
programs can be implemented to deliver specialty care through virtual platforms and
overcome geographic/resource constraints. Few data exist to describe outcomes
associated with TM-based infectious diseases (ID) management. The 200-bed hospital in
Brazil is 400 km away from the biggest central hospital and there is no infection disesase
physician. And the clinicians decided to implement ASP using telemedicine. These ASP
implementations were: formation of a web-based platform, 24h/7 days’ consultation was
obtained from infectious diseases specialists in another hospital via e-mails and
messages; based on their recommendations the clinician made the final decision,
hospital antimicrobial resistance rates were monitored; hand hygiene compliance and
environmental cleanliness increased and monitored during this period. Outcomes were;
appropriate antibiotic prescription rate increased from 51.4% to 81.4%, reduced use of
fluoroquinolones, polymyxins and vancomycin was determined; AMC, cefuroxime
utilisation rate was increased and decreased in the rate of carbapenem-resistant A.
baumannii.

In Türkiye, from 2013 it is illegal to purchase antibiotics without a prescription. This
regulation, enforced by the Ministry of Health, aims to control antibiotic use and prevent
misuse. Pharmacies are strictly prohibited from dispensing antibiotics without a valid
prescription from a medical Professional. A national action plan was launched in 2014 by
Ministry of Health Rational use of medicines (RUM) provincial teams were establihed
provided the family physicians in their province with individual feedback reports over their
antibiotics prescriptions.

In these reports, their prescriptions with antibiotics were benchmarked against those of
the family physicians in the same province and those of the family physicians in the whole
nation.

Ministry of Health achieved coordination between the provinces by regular meetings
organized a national symposium and performed training and education programs, small
group workshops were held for more than 4000 family physicians who prescribed the
highest rates of antibiotics for acute upper respiratory infections. The outcomes of this
program was; the average antibiotics amount per prescription over all prescriptions
decreased in 79 out of 81 provinces, and overall rate of decrease in average antibiotics
amount was 7.94%; the average antibiotics amount over prescriptions with “diseases of
the respiratory system” diagnosis decreased in 80 out of 81 provinces and overall rate of
decrease in average antibiotics amount was 8.51%.
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Legal aspects of AMS: Who is responsible? 

Dr. Bojana Beović
University Medical Centre Ljubljana, Ljubljana, Slovenia

Antimicrobial stewardship (AMS) programs are supported by legal frameworks such as
laws or ministerial regulations in some countries. More commonly, AMS is defined within
national strategies or action plans. In certain settings, AMS programs are implemented
based on recommendations from professional associations or as part of quality
management initiatives at the healthcare provider level.

Supranational regulations on AMS are rare, with a few exceptions in European Union.

Individual AMS interventions may influence the treatment decisions made by the primary
care team responsible for the patient. These interventions can take various forms.
Recommendations for changes in antimicrobial therapy may be advisory or, in the case of
restrictive interventions, mandatory for the prescriber. Mandatory interventions are
typically authorized by hospital administrations, which are themselves guided by national
strategies and/or the recognition of antimicrobial resistance (AMR) as a significant public
health threat.

However, questions of accountability often arise in individual cases—specifically, whether
responsibility lies with the primary care team, the AMS team, or individual experts.
Research has shown that accountability is usually shared, and the degree of
responsibility depends on the formality of the intervention. When the AMS team directly
examines the patient, their accountability is greater than in informal consultations, such
as curbside phone advice, where responsibility generally remains with the primary team.

Most literature on the subject emphasizes the importance of transparent documentation
of AMS interventions, clear communication protocols, and the proper credentials of AMS
team members.
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WHO core components of IPC and multimodal strategies

Dr. Muammer Çelik
Dokuz Eylül University, Faculty of Medicine, Department of Infectious Diseases and

Clinical Microbiology, Izmir, Türkiye

Effective infection prevention and control (IPC) is a cornerstone of safe healthcare and a
critical measure in the global fight against healthcare-associated infections (HAIs) and
antimicrobial resistance (AMR). The World Health Organization (WHO) developed a
framework of eight core components to guide countries and healthcare facilities in
establishing effective and sustainable IPC programs. These components provide the
foundation for safe, high-quality healthcare delivery and are essential to strengthening the
health system and preparedness for public health emergencies.

1. IPC Programs: Every healthcare facility should have a dedicated IPC program with
clearly defined objectives, structure, and trained personnel. National IPC programs
should oversee and support implementation across regions and facilities.
2. Evidence-Based Guidelines: Up-to-date and contextually adapted IPC guidelines must
be available and easily accessible to all healthcare workers. These guidelines should be
based on best available evidence and regularly updated.
3. Education and Training: Continuous, practical IPC education and training should be
provided to all healthcare workers to ensure knowledge and skills are maintained and
translated into safe practice.
4. HAI Surveillance: Facilities should implement standardized HAI surveillance systems
that include data collection, analysis, and feedback. Surveillance helps identify infection
trends, guide interventions, and measure the effectiveness of IPC strategies.
5. Multimodal Strategies: One of the most effective components, the multimodal strategy
combines several elements to promote behavior change and improve compliance with
IPC practices. These elements include:
o System change: Ensuring the availability of necessary infrastructure, supplies (e.g.,
hand hygiene stations, personal protective equipment), and policies.
o Education and training: Providing targeted, hands-on instruction.
o Monitoring and feedback: Auditing practices (e.g., hand hygiene compliance) and
sharing results.
o Reminders and communications: Visual cues and messaging to reinforce good practice.
o Safety culture: Promoting leadership engagement, staff empowerment, and a blame-
free environment that values safety and accountability.
6. Monitoring, Audit, and Feedback: Regular monitoring of IPC structures, processes, and
outcomes—followed by timely feedback—is essential for continuous improvement and
staff motivation.
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7. Workload, Staffing, and Bed Occupancy: Adequate staffing levels and manageable
workloads are necessary to support adherence to IPC measures. Overcrowded wards
and burnout compromise infection control.
8. Built Environment, Materials, and Equipment: Infrastructure that supports IPC—such
as proper ventilation, handwashing stations, and cleanable surfaces—is fundamental.
Adequate supply and maintenance of materials and equipment are equally important.

Conclusion

Implementing the WHO core components using a multimodal strategy has been shown to
significantly reduce HAIs and improve patient outcomes across a variety of settings.
Evidence from around the world supports the effectiveness of these strategies,
particularly in improving hand hygiene, surgical site infection prevention, and
antimicrobial stewardship. Ultimately, IPC is not just a technical program—it is a vital
element of patient safety, requiring leadership, culture change, and sustained investment.
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Implementing and Measuring Hand Hygiene Interventions in Hospitals

Dr. İlke Toker Önder
Dr. Nevruz Erez Igdir State Hospital, Igdir, Turkiye

 
Hand hygiene (HH) is a critical component of infection prevention and control. It helps
prevent the spread of infectious organisms and reduces the significant threats posed by
healthcare-associated infections (HAIs). HAIs can lead to increased illness, mortality,
longer hospital stays, and higher healthcare costs. Despite its importance, adherence to
hand hygiene among healthcare workers is often low, with a WHO review finding an
average compliance rate of only 38.7%. Poor adherence is a major contributing factor to
HAIs. Reasons for this poor adherence are multifactorial, including a lack of time, high
workload, insufficient supplies, and lack of knowledge or role models.

The World Health Organization (WHO) recommends a multimodal strategy to improve
hand hygiene adherence. This framework includes five components:

System Change: Creating a supportive infrastructure by providing accessible alcohol-
based hand rub (ABHR) at the point of care, functional sinks, soap dispensers, and
single-use towels.
Training and Education: Educating staff on the importance of hand hygiene and the
correct techniques.
Evaluation and Feedback: Regularly assessing HH practices and providing feedback
to healthcare workers.
Reminders in the Workplace: Using visual and auditory cues like posters and signs to
prompt hand hygiene.
Institutional Safety Climate: Fostering a work environment that prioritizes HH through
leadership support and staff empowerment.

Evidence supports the effectiveness of multifaceted interventions targeting individual,
team, and organizational levels. Strategies such as audit-feedback cycles, performance
incentives, visual reminders, and integration of HH protocols into daily routines have led
to significant compliance improvements. Strong leadership support and continuous
reinforcement are critical for sustained success.

Accurate and reliable measurement is essential to assess the effectiveness of these
interventions. Measurement methods include WHO’s validated direct observation tool
(WHO, 2009), electronic monitoring systems, and ABHR consumption expressed in liters
per 1,000 patient-days. While direct observation is considered the gold standard, it is
resource-intensive and prone to the Hawthorne effect. Electronic monitoring and tracking
product utilization, such as ABHR consumption, offer alternative methods for data
collection. Each method has strengths and limitations; combining multiple approaches 
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can provide a more accurate assessment. Emerging technologies, such as artificial
intelligence (AI), offer promising tools for real-time monitoring and predictive risk analysis,
although issues of data integration and clinician trust must be addressed.

Multiple studies have demonstrated that a comprehensive, multifaceted approach is most
effective. The WHO-5+ strategy, which includes all five components plus incentives, goal
setting, or accountability, showed the highest probability of being the best strategy (67%)
in a systematic review. A 5-year initiative based on this approach resulted in a significant
increase in both ABHR consumption and Hand Hygiene Self-Assessment Framework
(HHSAF) scores. Pre-implementation, ABHR consumption was 4.2 L/1000 patient days
(PDs) and the HHSAF score was 117.5. During implementation, ABHR consumption rose
to 34.4 L/1000 PDs and the HHSAF score reached 445. The study found a strong
correlation between annual ABHR consumption and the HHSAF score (r = 0.971).

Another study in a Tunisian university hospital showed that a multimodal intervention
program increased overall HH compliance from 32.1% to 39.4%. Nurses showed a
significant improvement from 34.1% to 45.7%, while physicians and housekeeping staff
did not show significant improvement.

A multifaceted approach in a medical ward showed that HH compliance increased from
53% to 80%, with significant improvements across all professions. This initiative also led
to an increase in alcohol hand rub usage (from 51 L to 80 L) and a decrease in MRSA
rates (from 8% to 3%).

Improving hand hygiene is fundamental to patient safety. The WHO's multimodal strategy
provides a valuable framework for creating lasting change in healthcare settings, and
studies confirm its effectiveness. Sustained effort and a comprehensive approach are
necessary for long-term success. Clinical microbiologists have a vital role in supporting
these initiatives by identifying HAI pathogens and monitoring antimicrobial resistance.
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Infection Control In ICU

Dr. Leili Chamani-Tabriz
Infectious Diseases and Tropical Medicine 

Clemenceau Medical Center Hospital, Dubai, UAE 
 
Intensive care units (ICUs) are the hospital wards with the highest prevalence of
healthcare-associated infections (HAIs). The majority of HAIs in ICUs are associated with
the use of invasive devices (e.g. endotracheal tubes, vascular and urinary catheters), and
a significant proportion of these HAIs are considered preventable. Moreover, the burden
of antimicrobial resistance is high in ICUs due to the severity of the clinical condition of
the patients, the frequent use of antibiotics, and varying infection prevention and control
practices.

Based on the ECDC surveillance report: 
In 2020, 11 124 (12.7%) of patients staying in an intensive care unit (ICU) for more than
two days presented with at least one ICU-acquired healthcare-associated infection (HAI)
under surveillance (pneumonia, bloodstream infection, or urinary tract infection).

Of all patients staying in an ICU for more than two days, 8% presented with pneumonia,
6% with bloodstream infection (BSI), and 3% with urinary tract infection (UTI).

Seventy-one percent of pneumonia episodes were associated with intubation, 38% of BSI
episodes were catheter-related, and 95% of UTI episodes were associated with the
presence of a urinary catheter.

The most frequently isolated microorganism was Pseudomonas aeruginosa in ICU-
acquired pneumonia episodes, coagulase-negative staphylococci in ICU-acquired BSIs,
and Escherichia coli in ICU-acquired UTIs.

Antimicrobial use was empirical in 51% of ‘days of therapy’ (DOTs), directed in 37% of
DOTs, and prophylactic in 10% of DOTs.

14% of Staphylococcus aureus isolates were oxacillin-resistant (MRSA) and 16% of
Enterococcus spp. were glycopeptide resistant. 

Resistance to third-generation cephalosporins was reported in 22% of E. coli isolates,
38% of Klebsiella spp. isolates, and 39% of Enterobacter spp. isolates.

Carbapenem resistance was reported in 11% of Klebsiella spp. isolates, 26% of P.
aeruginosa isolates, and 54% of Acinetobacter baumannii isolates.
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Key topics in Infection Control in Health Care setting Including ICU are:
1. Infection control Practices
2. Antimicrobial stewardship
3. Surveillance
4. Regulatory issues
Any of these topics needs to be discussed and updated in details regularly in each health
care setting to reach to the best results.
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Understanding culture and team dynamics in antimicrobial stewardship
– the key principles of implementing sustainable behaviour change

Dr. Esmita Charani 
Associate Professor University of Cape Town

 
The social drivers of health impact health and disease.(1) Across societal structures
including healthcare, power manifests itself according to gender, socioeconomic status,
race, ethnicity, and class, influencing infection-related health-seeking and health
providing-behaviours.(2) Evidence on the influence of social determinants on how people
seek, experience, and provide healthcare for (bacterial) infection prevention and control
(IPC) and antibiotic use across cultural boundaries is lacking. This knowledge is critical to
the design, implementation, and measurement of effects of interventions. 

The sociocultural drivers for antimicrobial resistance (AMR) are different in different
resource settings. And likewise the design, implementation and evaluation of context-
sensitive IPC and antimicrobial stewardship (AMS) interventions need to be
contextualized to inform policy and strategy. Existing research has demonstrated the
differences in how different teams manage infections (2–5), the role of the wider social
network of individuals on their decision-making (6,7) and the intersection of the social
determinants of health including race, gender, socioeconomic deprivation with AMR (2).

In acute care data are needed from multi-site, mixed-methods studies leveraging
quantitative and qualitative analyses, including i) interviews with key stakeholders e.g.,
doctors, nurses, pharmacists, managers ii) round table discussions with experts, policy
makers, and patient/public representatives, iii) ethnographic research including
sociograms; iv) quantitative assessment of practices. 

Intersectional research can help generate empirical knowledge on 1) how relative power
and hierarchies, across social constructs, determine HCWs and patient/carer behaviours,
2) develop and design sustainable communication and behavioural interventions,
contributing to the containment of AMR, and 3) provide opportunity to develop a language
for equitable and inclusive approaches built on allyship through transformational
leadership in IPC and AMS.
 
References:
1. WHO. Tackling Antimicrobial Resistance (AMR) Together. Working Paper 5.0:
Enhancing the focus on gender and equity. 2018;1–23. 

 



1st Antimicrobial Stewardship Symposium 
& Workshop on Prevention and Control of Healthcare Associated Infections

-36-

2. Charani E, Mendelson M, Ashiru-Oredope D, Hutchinson E, Kaur M, McKee M, et al.
Navigating sociocultural disparities in relation to infection and antibiotic resistance—the
need for an intersectional approach. JAC-Antimicrobial Resistance. 2021 Sep
30;3(4):dlab123. 

3. Charani E, Ahmad R, Tarrant C, Birgand G, Leather A, Mendelson M, et al.
Opportunities for system level improvement in antibiotic use across the surgical pathway.
International Journal of Infectious Diseases. 2017;60:29–34. 

4. Singh S, Mendelson M, Surendran S, Bonaconsa C, Mbamalu O, Nampoothiri V, et al.
Investigating infection management and antimicrobial stewardship in surgery: a
qualitative study from India and South Africa. Clinical Microbiology and Infection. 2021
Oct;27(10):1455–64. 

5. Charani E, Ahmad R, Rawson TM, Castro-Sanchèz E, Tarrant C, Holmes AH. The
differences in antibiotic decision-making between acute surgical and acute medical
teams: An ethnographic study of culture and team dynamics. Clinical Infectious Diseases.
2019;69(1):12–20. 

6. Nampoothiri V, Surendran S, Castro-Sanchez E, Joseph S, Singh S, Tarrant C, et al.
The elephant in the room - The role and experiences of the patient in healthcare and
decision-making in relation to antibiotic prescribing in India. International Congress of
Infectious Diseases. 2020. 

7. Mbamalu O, Bonaconsa C, Nampoothiri V, Surendran S, Veepanattu P, Singh S, et al.
Patient understanding of and participation in infection-related care across surgical
pathways: a scoping review. International Journal of Infectious Diseases. 2021
Sep;110:123–34. 



1st Antimicrobial Stewardship Symposium 
& Workshop on Prevention and Control of Healthcare Associated Infections

-37-

How to Measure the Impact of Antimicrobial Stewardship Interventions

Dr. İlvana Çaklovica Küçükkaya
Istanbul University, Istanbul Faculty of Medicine, Department of Medical Microbiology

The effectiveness of antimicrobial stewardship (AMS) programs depends not only on their
implementation but also on the ability to measure their impact using reliable, standardized
indicators. A wide array of structure, process, outcome, and balancing measures have
been proposed to evaluate AMS activities (1,2). Process indicators, such as
documentation of indication, de-escalation rates, and 48-hour reviews are frequently used
as proxies for improved prescribing behaviors, while outcome indicators, such as Days of
Therapy (DOT), Defined Daily Dose (DDD), mortality, and readmission rates reflect
clinical and epidemiological impact (3).

Despite global efforts, significant methodological heterogeneity persists in the literature.
Many studies focus predominantly on antibiotic consumption, with limited reporting of
clinical outcomes, microbiological data, or resistance trends (4). Economic evaluations
often lack standardization and long term follow up. Furthermore, the use of digital tools
has shown promise, but evidence on their sustained effectiveness remains scarce (5).

Establishing consensus on core metrics and adopting robust study designs are essential
steps toward generating actionable data. A multidisciplinary, context adapted, and
evidence based approach is crucial to strengthening AMS monitoring systems and
achieving global antimicrobial resistance (AMR) targets.

Keywords: Antimicrobial stewardship, impact measurement, quality indicators, DOT, DDD,
AMS metrics
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How to influence and implement policy and guidelines in antimicrobial
stewardship and infection  prevention and control from macro, meso,
micro perspective

Dr. Tuba Müderris
Izmir Katip Çelebi University, Faculty of Medicine, Department of Medical Microbiology

Throughout history, resistance to a newly discovered antibiotic has developed in a short
time. Inappropriate use of antimicrobials and the lack of new classes of antibiotics have
limited our ability to manage antimicrobial resistance (AMR) (1). It is estimated that AMR
was directly responsible for 1.27 million global deaths in 2019 and contributed to 4.95
million deaths. AMR; threatens human and animal health, the environment, market
economies, and equity within societies. Affects countries in all regions and at all income
levels. Puts many of the gains of modern medicine at risk. Threatens global health and
the world's sustainable development goals. WHO has listed AMR as one of the top ten
threats to global health (2-4). It is estimated that Organisation for Economic Co-operation
and Development (OECD) countries, including Türkiye, could suffer a cumulative loss of
2.9 trillion US dollars due to AMR by 2050 (4). New 2024 research from Lancet suggests
that; If left uncontrolled, AMR will increase by approximately 70% by 2050 with the world
causing more than 39 million cumulative deaths between 2025 and 2050. This impact on
populations will result in an additional loss of $3.4 trillion and push 24 million people into
extreme poverty in the next decade (5).

The role of antibiotic stewardship programs is mainly to; Monitor antimicrobial use,
develop prescription targets and surveillance, promote infection prevention and control,
and modify behaviors, education and awareness of AMR (6,7)

Organizing health care systems into macro, meso and micro levels will provide a better
understanding of the causes of antimicrobial resistance and antimicrobial use (1).

Macro level; refers to national/regional systems and policies.

Meso level; signifies the health care organization and hospitals/hospital wards.

Micro level; represents the individuals including patients, carers, and clinicians (1).
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One of the examples given for the macro level is WHO’s global action plan on AMR.
WHO’s global action plan on AMR adopted a global action plan outlining five targets on
antimicrobial resistance. These are:

1. Improve awareness and understanding of antimicrobial resistance through effective
communication, education and training; 

2.Strengthen the knowledge and evidence base through surveillance and research; 
3.Reduce the incidence of infection through effective sanitation, hygiene and infection

prevention measures; 
4.Optimize the use of antimicrobial medicines in human and animal health; 
5.Develop the economic case for sustainable investment that takes into account the

needs of all countries and increase investment in new medicines, diagnostics,
vaccines and other interventions.

It is stated that operational action plans were needed to combat antimicrobial resistance
at the national level.

According to WHO’s global action plan on AMR, all action plans should reflect the
following principles;
 

Whole-of-society engagement including a onehealth approach
Infections must be prevented first
Access to existing and new antimicrobial drugs, diagnostic tools and information
should be provided
Sustainability must be ensured
Incremental targets should be set for implementation (8).

Table 1. Framework stratifying drivers and interventions of AMR and antimicrobial use (1).
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Another example given for the macro level is the International Data Spaces Association
(IDSA). IDSA provides guidance on the treatment of infections caused by pathogens,
many of which have been designated as urgent or serious threats by the Centers for
Disease Control and Prevention (CDC). These include;

Extended-spectrum β-lactamase-producing Enterobacterales, 
AmpC β-lactamase-producing Enterobacterales, 
Carbapenem-resistant Enterobacterales, 
Difficult-to-treat resistant Pseudomonas aeruginosa, 
Carbapenem-resistant Acinetobacter baumannii, 
Stenotrophomonas maltophilia (9).

One study reviewed 70 studies conducted in Canada and OECD countries and reported
no evidence addressing macro-level factors related to antibiotic use (1).

Inequities in access to healthcare, sanitation, and antimicrobial agents exacerbate the
challenge of AMR. Vulnerable populations, often in low- and middle-income countries,
face greater challenges in accessing appropriate antibiotics and healthcare services,
which can lead to suboptimal treatment, misuse, and overuse of these drugs. Structural
factors such as poor living conditions, lack of hygiene, and inadequate health
infrastructure contribute to the rapid spread of resistant pathogens in these communities
(10). Managing AMR requires understanding the various social and cultural factors that
drive inappropriate use of antimicrobials, including healthcare practices, access to
resources, hierarchies among healthcare professionals, and structural issues (11).

One of the examples given for the meso level is quality indicators. Turkish Ministry of
Health, Health Quality Standards Guide Quality indicators for infection prevention and
control are given as; 

Hand Hygiene Compliance Rate
Hand antiseptic consumption rate
Infection Control Bundle Compliance Rate
Central Catheter-Associated Bloodstream Infection Rate
Urinary Catheter-Associated Urinary Tract Infection Rate
Ventilator Associated Pneumonia/Ventilator Associated Event Rate
Procedure Specific Surgical Site Infection Rate
Surgical Antibiotic Prophylaxis Compliance Rate (12).

Türkiye’s healthcare-associated infection prevention and control program consists of 6
strategies. These are;
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Raising awareness
Strengthening surveillance
Ensuring cooperation of the national control program with other national programs
and professional organizations
Developing and implementing multi-component strategies
Monitoring the operation of the national program
Establishment of national undergraduate and postgraduate infection prevention and
control curricula (12).

Educational campaigns are important for the meso level. A public awareness campaign in
Canada has noted the following:

The decision to prescribe and use antibiotics is not just a medical decision, but is
shaped by our relationships with our healthcare providers, the pressures in the health
clinic and healthcare system, and the misconception that antibiotics are a magic
solution. 
It examines why people may be prescribed antibiotics unnecessarily and what can be
done about it. 
It states that prescribers need to be given practical tools and their impact on
prescribing patterns needs to be monitored (13).

In a study evaluating the appropriateness of antimicrobial use in the pediatric intensive
care unit, the most common ways to use antimicrobials inappropriately were; using overly
broad-spectrum antibiotics, prescribing the wrong dosage, unnecessarily using
antimicrobials, concomitant use of antibiotics of the same spectrum. The same study
reported significant variability in the selection of antimicrobials for the management of
pneumonia among physicians in the pediatric emergency department and low compliance
with clinical practice guidelines (14).

In a study, it was reported that, the amount and timing of antimicrobial use may influence
resistance rates and adverse outcomes among patients. Nursing homes where
antimicrobials were used more often had higher rates of adverse outcomes compared to
nursing homes where they were used less often (15). In another study reported that,
Among patients with pneumococcal disease in long-term care facilities who received
antibiotics, the time since last treatment (with the same antibiotic class), rather than
previous cumulative exposure, was significantly associated with resistance (16).

The micro level is examined in two parts: the healthcare provider micro level and the
patient-caregiver micro level.

Factors influencing antibiotic prescribing behavior at the provider level
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Interpersonal factors,
Fear of adverse outcomes and complications,
Fear of complaints and lawsuits,
Reputational risk,

Professional autonomy,
Benevolence,
Prior clinical experience and training,
Tolerance for ambiguity,
Overinterpretation of laboratory results,
Perception of clinical presentation and communication of a decision,
Physician-patient interactions,
Physician perceptions,
Examples set by colleagues,
Social team dynamics and hierarchies among physicians (1).

In the study published in 2019; Providers generally perceived the risk of AMR to be
serious and optimizing the prescription process to be beneficial. Nevertheless, individual
patient risks, patient expectations, and the belief that broad-spectrum antibiotics were
effective and safer were barriers to conservative antibiotic prescribing (17). 

In a study conducted that reducing antimicrobial use in hospitals is associated with a
decrease in the incidence of resistant bacterial infections, including methicillin-resistant
Staphylococcus aureus and vancomycin resistant enterococcus. However, hospitals
continue to face challenges in reducing inappropriate antimicrobial use due to several
social and cultural factors at the level of the health system, care facility, provider, and
patient (18).

In conclusion, 

Antimicrobial resistance poses a major threat to our patients, health care systems and
global economy. 
Bacteria develop antibiotic resistance through a variety of mechanisms and multidrug
resistance among bacteria is now the rule rather than the exception.
Widespread antibiotic use is the key driver of emerging resistance. 
Hospital structures and policies may influence differences in antibiotic use and
antimicrobial stewardship.
Micro-level factors may influence inappropriate prescribing among clinicians. 
The amount and type of antibiotics used may influence resistance rates. 
Interventions mainly consisted of antimicrobial stewardship and education, changing
clinician behavior and educating patients and caregivers.
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Active Surveillance in Infection Control and Antimicrobial Stewardship
 

Dr. Pınar Sağıroğlu 
Erciyes University Medical Faculty Medical Microbiology Department, Kayseri, Turkey

 
Active surveillance plays a crucial role in the global effort to address and reduce the
increasing threat of antimicrobial resistance (AMR), a significant public health issue. This
presentation highlights the importance of having comprehensive and ongoing surveillance
data to understand resistance rates and effectively plan and implement antimicrobial
stewardship (AMS) programs. 

Surveillance is a continuous and organized process that involves the careful collection,
comparison, and interpretation of relevant health-related data. Sharing these results
promptly and accurately with all relevant healthcare units and stakeholders creates an
essential feedback. This ensures that the most current epidemiological data inform future
treatment and policy decisions.

The discussion carefully explores both active and passive approaches, as well as patient-
based and laboratory-based systems, along with prospective and retrospective research
methods. Active surveillance, which involves healthcare professionals actively searching
for and identifying infections, offers several advantages. These include increased
sensitivity, enabling early detection of infections, and the ability to report findings
promptly, facilitating timely and decisive responses. However, these benefits come with
inherent costs; active surveillance typically requires more financial and time resources.

Passive monitoring relies on individuals voluntarily reporting infections, making it
generally more cost-effective and time-efficient. However, this approach has its
challenges, including underreporting and delayed notifications. These issues can lead to
an inaccurate or incomplete understanding of the prevalence and severity of illnesses
within a population.

The presentation focused on the strategic and essential use of Active Surveillance
Cultures (ASC), also known as screening cultures. ASC is a crucial tool for the early and
proactive identification of patients carrying multidrug-resistant organisms (MDROs).
These MDROs include, but are not limited to, Methicillin-Resistant Staphylococcus
aureus (MRSA), Vancomycin-Resistant Enterococci (VRE), Carbapenem-Resistant
Enterobacterales (CRE), Multidrug-Resistant Pseudomonas aeruginosa (CRPA), and
Multidrug-Resistant Acinetobacter baumannii (CRAB). 

The rapid identification of these colonizations is crucial because it allows for the
implementation of targeted infection control measures. These measures include strict
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contact precautions, proper patient isolation, and rigorous adherence to enhanced hand
hygiene protocols. Together, these actions are essential for significantly reducing the
spread of resistant pathogens within healthcare settings.

There is no doubt that Active Surveillance Cultures (ASC) play a significant role in
achieving the primary goals of antimicrobial stewardship. ASC enhances the careful use
of antimicrobials by providing healthcare providers with real-time, relevant information
about a patient's multidrug-resistant organism (MDRO) colonization status. This critical
information enables healthcare professionals to utilize empiric treatment protocols,
leading to more informed and appropriate choices in antibiotic prescribing.

When clinicians have access to information regarding MDRO colonization, they are
encouraged to use narrower-spectrum antibiotics when appropriate, reducing the
reliance on broad-spectrum antibiotics that can inadvertently contribute to the spread of
antimicrobial resistance. This targeted approach is essential for effectively controlling the
ongoing emergence and spread of drug-resistant microorganisms.

Implementing ASC is not a one-size-fits-all process; it requires careful consideration of
various factors, including local epidemiological patterns, the characteristics of the patient
population, the specific healthcare unit or department (such as intensive care units,
surgical wards, or long-term care facilities), and the availability of institutional resources.
This adaptable model underscores that a rigid approach would not be practical, as
different healthcare settings have unique challenges.

High-risk areas, such as intensive care units (ICUs), transplant units, and burn units,
experience a higher prevalence of multidrug-resistant organisms (MDROs).
Consequently, surveillance cultures must be conducted more frequently and rigorously in
these units. There are several methods for screening individuals for MDROs. Traditional
techniques include rectal swabs, stool samples, and nasal swabs, while newer, rapid
methods feature chromogenic media and advanced molecular diagnostics, such as
Polymerase Chain Reaction (PCR). 

The speech goes into detail about the most important things to think about and
recommendations that are specific to each MDRO, focusing on their unique clinical and
epidemiological features: 

Carbapenem-Resistant Enterobacterales (CRE) are identified as a top-priority
pathogen by both the World Health Organization (WHO) and the Centers for Disease
Control and Prevention (CDC). It is strongly recommended that patients who are
considered at higher risk be screened for CRE upon admission. Carrying CRE is more
than just colonization; it significantly increases the likelihood of developing a clinical 
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infection later. Furthermore, CRE colonization can persist for an extended period,
creating a constant and often unnoticed risk of transmission within healthcare settings.

Carbapenem-Resistant Acinetobacter baumannii (CRAB) is a critical priority disease
that requires careful monitoring, especially during confirmed outbreaks. This is particularly
important in intensive care units, where the risk of rapid transmission is significantly
higher. Evidence suggests that implementing antimicrobial stewardship practices (ASP)
for CRAB in regions where it is prevalent or during active outbreaks can yield substantial
benefits, including reduced costs and a measurable decrease in transmission events and
related patient fatalities.

Carbapenem-resistant Pseudomonas aeruginosa (CRPA) is a significant pathogen;
however, there is insufficient evidence to justify the implementation of extensive active
surveillance for CRPA. Consequently, recommendations for CRPA surveillance are
typically limited to high-risk units and are intended for use only during confirmed outbreak
situations, rather than as a standard practice.

Research indicates that Active Surveillance Cultures (ASC) are much more effective in
controlling Vancomycin-Resistant Enterococci (VRE) in healthcare settings where this
organism is already common. The presentation emphasized the importance of carefully
selecting high-risk patient groups for targeted screening, which is a cost-effective
approach to controlling the spread of VRE in these environments.

Regarding Methicillin-Resistant Staphylococcus aureus (MRSA), this infection has
been a persistent and primary concern in the past, making the implementation of ASC
essential for specific high-risk patient groups. This targeted surveillance is intended to be
a key component of a comprehensive infection control plan. Additional measures, such as
preoperative decolonization regimens, can further reduce the risk of infections at surgical
sites. The presentation also highlighted a concerning link between the easing or
cessation of ASC and contact isolation procedures during the COVID-19 pandemic, which
coincided with a measurable increase in MRSA infection rates. This real-world evidence
strongly supports the ongoing need for proactive approaches, such as ASC, in
maintaining infection control.

The success and effectiveness of active surveillance operations rely on several important
factors that interact in complex and dynamic ways. These factors include the specific
phenotypic and genotypic traits of the multidrug-resistant organism being studied, the
current conditions and operational capabilities of the healthcare facility (such as
economic constraints, adequate staffing, optimal bed capacity, and strong laboratory
capabilities), the continuous collection and thorough analysis of regional epidemiological
data, strict adherence to established infection control policies and protocols, and, most
importantly, effective collaboration among various clinical departments, diagnostic
laboratories, and hospital management. Therefore, active surveillance is not merely an
additional component of effective infection control and evidence-based antimicrobial
stewardship programs; it is an essential part of them.
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Yoğun bakım ünitesinde invaziv araç kullanımına bağlı gelişen sağlık hizmeti ilişkili
enfeksiyonların değerlendirilmesi ve USHİESA verileri ile karşılaştırılması

Tuğba Ayvalık Rüzgarkesen , Tunahan Ayaz1 2

 Cizre Dr. Selahattin Cizrelioğlu Devlet Hastanesi, Tıbbi Mikrobiyoloji, ŞIRNAK1

 Cizre Dr. Selahattin Cizrelioğlu Devlet Hastanesi, Enfeksiyon Hastalıkları ve Klinik
Mikrobiyoloji, ŞIRNAK

2

Giriş ve Amaç

Sağlık hizmeti ilişkili enfeksiyon (SHİE), insidansının artması, antimikrobiyal direnç ve
mortalite oranlarının yüksek olması nedeniyle önemli bir küresel sorun olmuştur.
SHİE’lerin önlenmesi ve kontrolünü sağlamak amacıyla oluşturulan Ulusal Sağlık Hizmeti
İlişkili Enfeksiyonlar Sürveyans Ağı (USHİESA) ile SHİE verileri günlük olarak takip
edilmekte, raporlar yıllık olarak yayımlanmaktadır. SHİE’lerin büyük çoğunluğunu invaziv
araç ilişkili enfeksiyonlar (İAİE) [santral kateter ilişkili kan dolaşımı enfeksiyonu (SKİ-
KDE), ventilatör ilişkili pnömoni (VİP), ventilatör ilişkili olay (VİO) ve kateter ilişkili idrar
yolu enfeksiyonu (Kİ-İYE)] oluşturmaktadır. Bu çalışmada hastanemiz yoğun bakım
ünitesinde (YBÜ) tespit edilen İAİE’lerin değerlendirilmesi ve USHİESA 2023 yılı
verileriyle karşılaştırılması amaçlanmıştır.

Gereç ve Yöntem

Cizre Dr. Selahattin Cizrelioğlu Devlet Hastanesi’nde 1 Ocak 2023-31 Aralık 2024 tarihleri
arasında ikinci ve üçüncü basamak Karma YBÜ’de takip edilen hastalar retrospektif
olarak incelenmiştir. SKİ-KDE, VİP, VİO ve Kİ-İYE tanıları Hastalık Kontrol ve Önleme
Merkezi kriterleri kullanılarak konulmuştur. Her bir invaziv araca göre enfeksiyon hızları,
enfeksiyon türüne göre neden olan enfeksiyon etkeni ve antimikrobiyal dirençli patojenler
değerlendirilmiş, USHİESA 2023 yılı verileriyle karşılaştırılması yapılmıştır.

Bulgular

Toplam 48 adet İAİE saptanmış, en sık VİP ve VİO tespit edilmiştir. Enfeksiyon türüne
göre hasta sayıları, her bir invaziv aracın kullanım günleri, kullanım oranları ve enfeksiyon 
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hızları Tablo 1’de USHİESA verileriyle karşılaştırılmalı olarak verilmiştir. Enfeksiyon türüne
göre neden olan enfeksiyon etkenleri USHİESA verileriyle karşılaştırmalı olarak Tablo
2’de gösterilmiştir. Etken olarak VİP ve VİO’da en sık Pseudomonas aeruginosa ve
Acinetobacter baumannii, Kİ-İYE’de en sık Escherichia coli ve Klebsiella pneumoniae,
SKİ-KDE ise en sık Enterococcus faecium tespit edilmiştir. İAİE’deki antimikrobiyal
dirençli patojen oranları Tablo 3’te USHİESA verileriyle karşılaştırılmalı olarak verilmiştir.
İAİE etkeni olarak tespit edilen tüm K. pneumoniae izolatları genişletilmiş spektrumlu
beta-laktamaz (GSBL) pozitif, tüm A. baumannii izolatları karbapeneme dirençli ve tüm
Staphylococcus aureus izolatları metisiline dirençli bulunmuştur.

Tablo 1. Hastanemiz Karma YBÜ invaziv araç ilişkili enfeksiyon parametrelerinin 2023 yılı
USHİESA devlet hastaneleri ve Türkiye geneli Karma YBÜ verileri ile karşılaştırılması
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Tablo 2. Hastanemiz Karma YBÜ invaziv araç ilişkili enfeksiyonların etken dağılımı ve
2023 yılı USHİESA verileri ile karşılaştırılması
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Tablo 3. Hastanemiz Karma YBÜ invaziv araç ilişkili enfeksiyonlardaki antimikrobiyal
dirençli patojen oranları ve 2023 yılı USHİESA devlet hastaneleri ve Türkiye geneli Karma
YBÜ verileri ile karşılaştırılması

Sonuç

Hastanemizde VİP hızı, VİO hızı ve SKİ-KDE hızı USHİESA verileriyle benzer, Kİ-İYE hızı
ve invaziv araç kullanım oranı yüksek bulunmuştur. Çalışmamızda USHİESA verileriyle
benzer SHİE’lerde antimikrobiyal dirençli patojen oranları yüksek saptanmıştır.
Enfeksiyon türüne göre en sık görülen etkenler değişiklik göstermektedir. Her merkezin
SHİE’lerini yakın takip etmesinin, enfeksiyon türüne göre etkenlerini ve antimikrobiyal
direnç profillerini belirlemesinin SHİE’lerin önlenebilmesi için oldukça önemli olduğu
düşünülmüştür.
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A case of treatment-resistant Trichopyton mentagrophytes
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Introduction:

Dermatophytes are pathogens that infect the skin, hair, and nails, affecting nearly one-
quarter of the global population. Among dermatophytes, the most prevalent genus is
Trichophyton, with the T. rubrum and T. mentagrophytes species complexes being
particularly prominent. A rapid epidemiological shift from Trichophyton rubrum, historically
known as the most common global cause of tinea, toward Trichophyton mentagrophytes
has been increasingly observed. 

Case presentation:

A 26-year-old male patient presented to our hospital with skin lesions involving more than
half of the body surface area, including the face, trunk, and both the proximal and distal
parts of the upper and lower extremities.

The onset of the lesions was reported to date back approximately one year. During this
period, the patient received various antifungal treatments at external centers, including
systemic itraconazole (approximately 3 months), systemic terbinafine (approximately 3
months), systemic fluconazole, and various topical antifungal agents.

The patient, who works as a truck driver, frequently travels abroad. Approximately one
year ago, while abroad, he was hospitalized following a traffic accident. 

Upon admission to our center (Day 0), a scraping sample was obtained from the skin
lesions. Direct microscopic examination using 15% potassium hydroxide (KOH) revealed
septate, branched hyaline hyphae consistent with dermatophytes (Figure 1). The sample
was cultured on Sabouraud dextrose agar and incubated at 28°C.

On Day 14, a beige-pink, powdery mycelial colony had developed (Figure 2). Microscopic
examination of the colony stained with lactophenol cotton blue revealed septate hyphae,
microconidia, and macroconidia characteristic of dermatophyte morphology (Figure 3).
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Species-level identification was performed using MALDI-TOF MS, which identified the
isolate as Trichophyton mentagrophytes. Antifungals susceptibilities were evaluated using
the colorimetric microdilution method. The lowest MIC value was found for Posaconazole
(0.064 μg/ml). The patient was started on posaconazole treatment, which is currently
ongoing.

Trichophyton indotineae, which is highly virulent and multidrug-resistant, is phenotypically
and, based on ribosomal DNA ITS sequencing, highly similar to T. mentagrophytes. Due
to this similarity, the identification of T. indotineae can be challenging in routine mycology
laboratories and may be overlooked. In this case, definitive identification of the isolated
strain could have been achieved through molecular testing, but this was not possible due
to limited resources.

Keywords: Superficial fungal infections; Dermatophytes; Antifungal resistance

Figure 1. Direct microscopic examination Figure 2. Colony formation from
SDA at 28°C after 14 days of
culture 

Figure 3. Microscopic examination of the
colony stained with lactophenol cotton blue
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Infection Prevention and Control especially for Family Health Care Physicians
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Introduction and Objective

Antimicrobial resistance (AMR) represents an escalating global health threat and has
been designated by the World Health Organization (WHO) as a “silent pandemic.”
Primary health care (PHC) plays a pivotal role in infection management and the
promotion of rational antibiotic use. However, current AMR strategies often overlook the
critical contributions of PHC settings. Despite the central role of family health centers in
addressing AMR, a review of the existing literature revealed no integrated training
programs specifically designed for family physicians that combine Antimicrobial
Stewardship (AMS) and Infection Prevention and Control (IPC). This study aimed to
develop, implement, and evaluate a context-specific, integrated AMS-IPC training
program for primary care physicians, with the objective of enhancing their knowledge and
practices in mitigating AMR and improving patient safety within the PHC framework.

Material and Method

A comprehensive literature review was conducted to design an integrated AMS and IPC
training program for primary care physicians, revealing a lack of such programs in both
national and international sources. WHO’s Open WHO modules and expert interviews
helped define the content, focusing on hand hygiene, PPE, common infections, and
effective communication. Training materials were developed using national and WHO
guidelines, and refined through expert review. A 25-question pre/post-test was used to
assess knowledge gain, and real-time feedback was collected during sessions. The
training was implemented with 34 participants over two days, and its impact was
evaluated immediately and at three months using non-parametric statistical methods. The
study received ethical approval from Gazi University.
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Results and Conclusion

The integrated training module on AMS and IPC for family health care physicians was
found to be effective, relevant, and well-received by participants. Feedback indicated high
levels of satisfaction with the trainers’ expertise, the relevance of the content, and the
applicability of the material to clinical practice. Measurable knowledge gains were
observed, affirming the training's educational impact. Nonetheless, participant feedback
also revealed areas for refinement, including the need for more detailed clinical case
discussions, enhanced interactivity, optimized time management, and expanded content
on antibiotic selection. 

Keywords: AMR, AMS, IPC, PHC 
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Introduction and Objective 

Carbapenem-resistant Enterobacterales (CRE) are a major public health problem leading
to serious infections due to limited treatment options. Aztreonam-avibactam (AZT-AVI)
was approved by the US Food and Drugs Administration (FDA) in 2025 for the treatment
of complicated intra-abdominal infections. The aim of this study was to evaluate AZT-AVI
antimicrobial susceptibility of aztreonam and meropenem resistant Klebsiella pneumoniae
clinical isolates by six different methods and to determine the agreement between the
methods.

Materials and Methods

Aztreonam-avibactam susceptibility of 25 clinical isolates of aztreonam and meropenem
resistant K. pneumoniae was evaluated by six different methods (avibactam overlay on
aztreonam disc, stacking two different concentrations of avibactam disc on aztreonam
disc, double disc synergy (DDS), in-house AZT-AVI disc, broth microdilution method
(BMD)) (Figure 1). Ceftazidime-avibactam (CZA) susceptibility of these isolates was
studied by disc diffusion method.

K. pneumoniae ATCC 700603 was used as a quality control isolate. All studies were
repeated twice. Minimal inhibitory concentration (MIC) and zone diameter (mm) values
were evaluated according to EUCAST2025version15.0 criteria. BMD was accepted as
the gold standard. Categorical agreement were determined by comparing results of each
method with BMD.

Results

Twenty-one out of twenty-five isolates (84%) were resistant to CZA and all isolates were
susceptible to AZT-AVI by BMD. A 100% categorical agreement was observed between
the BMD and the following in-house methods: avibactam overlay on aztreonam-disc,
double disc synergy method, in-house AZT-AVI disc, and the 30 µg avibactam disc
stacking method. In the disc stacking method performed with 20 µg avibactam, area of
technical uncertainty/resistant result was obtained in 3 (12%) of the isolates (Figure 2).
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Conclusion: 

Aztreonam-avibactam shows potent in vitro activity against CRE and could be a potential
option for CRE treatment. In clinical microbiology laboratories, in-house methods such as
avibactam overlay on aztreonam disc, double disc synergy, in-house AZT-AVI disc, and
the 30 µg disc stacking method are effective and reliable alternatives for assessing
aztreonam-avibactam susceptibility when commercial tests are unavailable. There is a
need for large-scale, multicenter studies involving numerous isolates to validate the
findings.

Figure 1. Schematic overview of the five in-house disc diffusion methods used for
aztreonam-avibactam susceptibility testing.

Figure 2. Photographic representation of the results obtained using the following in-house
and commercial methods:
 a) Double Disc Synergy Test, b) In-house 20 µg Avibactam disc stacked on commercial 30
µg Aztreonam disc, c) In-house 30 µg Avibactam disc stacked on commercial 30 µg
Aztreonam disc, d) Commercial Ceftazidime-Avibactam disc, e) 20 µg Avibactam solution
overlaid on commercial Aztreonam disc, f) In-house Aztreonam-Avibactam combination disc.
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Introduction: 

Ceftazidime-avibactam (CZA) has been developed as an effective treatment option
against Klebsiella pneumoniae and Pseudomonas aeruginosa, which are especially
resistant to carbapenems. Its approval by the FDA in February 2015 marked a milestone
in the treatment.

Ceftazidime-avibactam resistance is a global health concern. It is important to analyze
the research trends published worldwide and the current outputs of the research on this
resistance in order to create a comprehensive information. In this study, it is aimed to
reveal the current scientific changes regarding the CZA resistance of K. pneumonaiae
and P. aeruginosa by using bibliometric analysis.

Methods: 

Data between 2015 and 2025 were available from the WoSCC database on 05.05.2025
as "((TS=("ceftazidime-avibactam" OR "ceftazidime avibactam" OR "CZA") AND TS=
("resistance" OR "resistant")) AND (TS=("Klebsiella pneumoniae" OR "K. pneumoniae")
OR TS=("Pseudomonas aeruginosa" OR "P. aeruginosa"))) AND (DT=("Article")) AND
(LA=("English" OR "Turkish")) AND (EDN=("WOS. SCI" OR "WOS. ESCI")) AND PY=
(2015-2025) AND WC=("Microbiology" OR "Infectious Diseases" OR "Biotechnology &
Applied Microbiology"))"). The data was analysed with VOSviewer. 

Results:

The Web of Science CoreCollection database showed that there were 1142 articles. It
was seen that the most studies were carried out in 2024. It was determined that the
countries with the most broadcasts were USA (n: 375), China (n: 279), Italy (n: 129). The
most prolific authors were Mariana Castanheira (n:44), Robert Bonomo (n:43) and Helio
S. Sader (n:42). The most prolific authors investigated the major mechanisms of antibiotic
resistance genes and antibiotic susceptibility profiles in various infections(Figure1).

It was determined that the key concepts were grouped into five different clusters. Cluster 
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1 focused on carbapenem-resistance and molecular mechanisms. Cluster 2 focused on
molecular and genomic approaches. Cluster 3 focused on clinical applications,
pharmacology and safety profile. Cluster 4 focused on epidemiology, clinical outcomes
and combination therapies. Cluster 5 focused on next-generation antibiotics, resistance
observation and multidrug resistance (Table 1, Figure 2).

Discussion and Conclusion: 

The results of the bibliometric analysis show that the studies on CZA resistance are
gaining an increasing diversity and depth. The results have the potential to guide
researchers about global trends and possible future directions. 
 
Keywords: Ceftazidime avibactam, resistance, bibliometric analysis

Figure 1. Distribution of publications on CZA resistance of K. pneumoniae and P. aeruginosa
according to years (A), country/region (B), authors (C) (2015-2025) 
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Figure 2. Keyword cooccurence
network visualization 

Table 1. Bibliometric analysis of CZA resistance of K. pneumonaiae and P. aeruginosa 



1st Antimicrobial Stewardship Symposium 
& Workshop on Prevention and Control of Healthcare Associated Infections

-61-

S06

Alarming increase in antibiotic resistance rates in Klebsiella pneumoniae isolates

Hüseyin Demir , Emel Akbaş , Emel Çalışkan , Şükrü Öksüz , İdris Şahin1 1 1 1 1

 Department of Medical Microbiology, Düzce University, Faculty of Medicine, Duzce,
Türkiye

1

h.yindemir@hotmail.com

Introduction and Objective: 

Klebsiella pneumoniae is a significant pathogen, especially in hospital-acquired infections
and poses a serious public health problem due to its increasing antibiotic resistance. This
study aimed to compare the rates of multidrug-resistant (MDR) , extensively drug-
resistant (XDR) and pandrug-resistant (PDR) K. pneumoniae strains isolated from clinical
samples submitted to our laboratory from various hospital departments and outpatient
clinics in the years 2019 and 2024.

Materials and Methods: 

K. pneumoniae strains isolated from clinical samples sent to our laboratory from various
hospital departments and outpatient clinics in 2019 and 2024 were retrospectively
analyzed over one-year periods. Bacterial identification was performed using the Vitek 2
compact automated system (bioMérieux, France) or conventional methods, while
antibiotic susceptibility testing was conducted using the Vitek 2 compact automated
system (bioMérieux, France) or the Kirby-Bauer disk diffusion method following EUCAST
standards. Isolates were classified as MDR, XDR and PDR according to Magiorakos et al.
(2012). Statistical analysis was peformed using IBM SPSS version 23, with Chi-square,
Fisher's exact, and Fisher-Freeman-Halton tests applied to compare categorical
variables. A p-value < 0.05 was considered statistically significant.

Results: 

In 2019, a total of 583 K. pneumoniae isolates were obtained, of which, 36.8% (n=215)
were classified as MDR, 19.7% (n=115) as XDR, 5.8% (n=34) as PDR, and 37.6%
(n=219) had susceptibility outside these categories. In 2024, a total of 829 K. pneumoniae
isolates were obtained, with 30.2% (n=251) classified as MDR, 21.4% (n=177) as XDR,
16.2% (n=134) as PDR, and 32.2% (n=267) had susceptibility outside these categories.

In 2019 and 2024, the prevalence of K. pneumoniae isolates classified as MDR, XDR or
PDR was compared with those ısolates who did not meet these classification. The rate of
resistant isolates was significantly higher in 2024 than in 2019 (p = 0.037) (Figure 1).
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Figure 1. Prevalence of K. pneumoniae isolates with and without MDR, XDR or PDR in
2019 and 2024.

Further analysis revealed that the prevalence of K. pneumonia PDR isolates increased
significantly from 2019 to 2024 (p<0.001) (Figure 2).

Figure 2. Comparative distribution of isolates not meeting MDR/XDR/PDR criteria, MDR,
XDR, and PDR rates in K. pneumoniae isolates in 2019 and 2024. 

Conclusion: 

Our findings revealed an increase in antibiotic resistance rates in 2024 compared to
2019. Notably, the statistically significant increase in PDR isolates was alarming.
Inappropriate antibiotic use, especially during the COVID-19 pandemic, and inconsistent
antimicrobial stewardship strategies across hospitals likely contributed to this trend.
These findings underscore the urgent need for healthcare systems to strengthen
antimicrobial stewardship programs and reinforce infection control measures to prevent
further escalation of resistance rates.

Keywords: Klebsiella pneumoniae, Antibiotic resistance, PDR.
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Amaç: 

Streptococcus agalactiae (GBS) sağlıklı kişilerde gastrointestinal ve genitoüriner
sistemde %10-30 oranında kolonize olabilen ve aynı zamanda yenidoğan, gebeler ve
altta yatan hastalığı olanlarda mortalitesi yüksek, ciddi seyirli invaziv enfeksiyonlara yol
açabilen bir bakteridir. Maternal GBS vajinal kolonizasyonu erken doğuma yol
açabilmekte, dolayısıyla bu durum bebeklerde preterm doğum komplikasyonlarını
beraberinde getirmekte ve ölü doğumlara neden olabilmektedir. Bu çalışmada idrar
kültüründe GBS üremesi saptanan gebe kadınlarda, antimikrobiyal direnç oranları ve
antimikrobiyal tedavinin değerlendirilmesi amaçlanmıştır.

Gereç ve Yöntem:

2019–2024 yılları arasında laboratuvarımıza gelen idrar örneklerinden gebe olduğu
saptanan kadın hastaların; yaş, şikayet, doğum haftası, idrar lökosit sayıları, idrar kültür
sonuçları ve tedavide verilen antibiyotik bilgileri retrospektif olarak tarandı. Üreyen
mikroorganizmaların idetifikasyonu MALDI-TOF (Bruker,BD,USA) ile antimikrobiyal
duyarlılık testi ise otomatize sistem (Phoenix,BD,USA) kullanılarak yapıldı. 

Bulgular:

GBS üremesi saptanan toplam 53 gebe çalışmaya dahil edildi. Hastaların yaş ortalaması
33 (21-50 yaş), gebelik haftası ortalaması 32 (12-41 hafta) hafta idi. Hastaların %66
(n:35)’sında idrar yolu enfeksiyonuna ait şikayetleri (ateş, idrarda yanma, sık idrara
çıkma, kasık ağrısı) olduğu belirlendi. Hastaların %66 (n:35)’sında idrarda ≥10
lökosit/mm3 saptandı. 

GBS üremesinin yıllara göre dağılımı sırasıyla; %7,5 (n:4), %15,1 (n:8), %17 (n:9), %22,6
(n:12), %18,9 (n:10), %18,9 (n:10) olarak saptandı.

Gebelik haftasına göre GBS’nin görülme oranları birinci trimeterde %11,3 (n:6), ikinci
trimesterde %34 (n:18) ve üçüncü trimesterde %54,7 (n:29) olarak saptandı. 

Antimikrobiyal direnç oranları; tetrasiklin %69,8 (n:37), trimetoprim-sulfametoksazol
%28,3 (n:15), eritromisin %20,8 (n:11), levofloksasin %15,1 (n:8), telitromisin %15,1 (n:8),
klindamisin %13,2 (n:7), moksifloksasin %9,4 (n:5), gentamisin %3,8 (n:2) ve penisilin 
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%3,8 (n:2), siprofloksasin %1,9 (n:1) olarak saptandı. Amoksisilin-klavulanat, ampisilin-
sulbaktam, vankomisin, teikoplanin ve linezolid direnci saptanmadı. Antimikrobiyal direnç
oranlarının yıllara göre dağılımı Tablo 1’de gösterilmiştir.

Hastaların %96,2(n:51)’sine tedavi başlanmıştır. Tedavide kullanılan antimikrobiyaller;
%35,8(n:19) fosfomisin, %15,1(n:8) amoksisilin-klavulanat, %11,3(n:6) nitrofurantoin,
%7,5(n:4) sefuroksim, %7,5(n:4) ampisilin-sulbaktam, %5,7(n:3) sefiksim ve %1,9(n:1)
oranlarında klindamisin, trimetoprim-sulfametaksazol, sefdinir, sefaklor idi. Tedavi
başlanmayan hasta oranı %3,7(n:2) olarak saptandı.

Sonuç:

Çalışmamızda penisilin, amoksisilin-klavulanat ve ampisilin-sulbaktam direnç oranı düşük
olmasına rağmen, tedavide en fazla fosfomisin kullanıldığı saptanmıştır. Olası nedenin
laboratuvar sonucu beklenilmeden ampirik tedavi başlanması, penisilin alerjisinden
korkulması ve fosfomisinin tek doz uygulama kolaylığı olduğu düşünülmektedir.
Gebelerde idrarda GBS üremesi olduğunda, gebelik haftasına ve koloni sayısına
bakılmaksızın rapor edilmeli ve antibiyoterapi başlanmalıdır. Vajinal ve rektal sürüntü
örnekleri ve her kontrolde idrar kültürü istenilmesi GBS ilişkili yenidoğan sepsisi, düşük ve
endometrit gibi komplikasyonlardan korunmada oldukça önemlidir. Ayrıca ampirik tedavi
algoritmalarının geliştirilmesi ve antimikrobiyal direnç takibinin yıllara göre düzenli
yapılması enfeksiyonları önleme açısından önemlidir.

Tablo 1. Antimikrobiyal direnç oranlarının yıllara göre dağılımı

Anahtar Kelimeler; Streptococcus agalactiae, gebelik, antimikrobiyal direnç, tedavi
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Aim

Although hand hygiene is one of the most basic practices in preventing infections in
healthcare services, recent study results shows that healthcare professionals' knowledge
and behavior levels on this issue are not sufficient. Lack of education, lack of established
behavioral habits and inadequate application conditions are among the important factors
affecting this situation. The aim of this study is to evaluate the knowledge, attitude and
practice levels of healthcare professionals from different professional groups regarding
hand hygiene and to reveal the current situation.

Method

This descriptive and cross-sectional study was conducted with the voluntary participation
of 343 healthcare professionals working at SANKO University Sani Konukoğlu Training,
Practice and Research Hospital between December 2024 and February 2025. A
questionnaire form containing questions to measure the level of hand hygiene knowledge
and behavior along with demographic data was applied to the participants. Ethics
committee approval was obtained for the study.

Results

The mean age of the participants was 30.4 ± 8.4 years. Of the participants, 61% were
female and 73% had graduated from university or postgraduate programmes. Of the
participants, 35% were nurses, 22% were allied health professionals and 17% were
doctors. 69% of employees worked in various services, while 31% worked in intensive
care units. The highest level of participation came from the emergency department (20%),
while 19% came from the intensive care units, including the neonatal intensive care unit.
55% of participants had five years or more of experience in their profession. When their
hand hygiene habits were evaluated, 78% of participants described the handwashing
process as follows: 'I wash and dry my hands after lathering and rubbing with soap; this
takes an average of one minute'. Liquid soap was the most frequently used hygiene
product, at 82%, while an alcohol-based antiseptic solution was preferred by 18%. 81% of 
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the participants stated that they had received hand hygiene training before starting their
profession; however, 30% stated that they still needed training on this subject. When the
statements measuring the level of knowledge were evaluated, 96% of the questions were
answered correctly on average. The statement ‘If hand hygiene is not provided
adequately, resistant infections can spread within the hospital.’ was answered correctly by
all participants. However, a critical statement, ‘The procedures on the patient should be
performed from the contaminated area to the clean area.’ was accepted as correct by
56%, although it was incorrect.

Conclusion

Our study results showed that the level of hand hygiene knowledge of the participating
healthcare workers was generally good. The majority of the participants knew the hand
washing time and technique correctly. However, the fact that some critical information
was misinformed and the need for training continues showed that hand hygiene training
should be provided continuously and up-to-date, not only at the beginning of the
profession but also throughout the professional service.
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S09

Yoğun Bakım Ünitelerinde Kandan İzole Edilen A. baumannii ve P. aeruginosa
Suşlarında Kolistin Duyarlılığının Değerlendirilmesi; Bir Yıllık Veri

Esin Doğantekin , Büşra Ardıç , Feride Akış Bilir , Buket Alpaslan , Osman Sezer Cirit ,
Gülhan Safkan Korkmaz , Fatma Zengin , Yusuf Doğan

1 1 1 1 1

1 1 1

 Gaziantep Şehir Hastanesi, Tıbbi Mikrobiyoloji, Gaziantep1

*esindogantekin23@gmail.com

Giriş ve Amaç

Son yıllarda yaygın olarak tanımlanan çoklu ilaca dirençli (ÇİD) ve hatta tüm ilaca (pan
drug) dirençli bakteriler arasında non-fermentatif Gram-negatif patojenler Acinetobacter
baumannii ve Pseudomonas aeruginosa’nın önemli bir yer tutmaktadır. Kolistin
kullanımının artması, dünya çapında kolistin direncinin ortaya çıkmasına yol açmıştır.
Direnç oranları genellikle %10’un altında olsa da bir artış eğilimi gözlenmektedir. Özellikle
yoğun bakım ünitelerinde mortalite ile sonuçlanan enfeksiyonlara neden olan çoklu ilaca
dirençli A. baumannii ve P. aeruginosa’nın sebep olduğu enfeksiyonlarda kolistin sıklıkla
kullanılmaktadır. Etkenlerin antimikrobiyal direnç profilleri hastaneden hastaneye hatta
hastane içinde farklı üniteler arasında değişiklik gösterebilmektedir. Çalışmamızda izole
edilen A. baumannii ve P. aeruginosa suşlarında kolistin direnç oranının değerlendirilmesi
amaçlanmıştır.

Gereç ve Yöntem

Çalışmamızda Ocak 2024-Aralık 2024 yılları arasında Gaziantep Şehir Hastanesi
YBÜ’lerinde yatan hastalardan alınan kan örneklerinden izole edilen A. baumannii ve P.
aeruginosa suşlarında kolistin antimikrobiyal duyarlılık oranları retrospektif olarak
değerlendirilmiştir. Aynı hastaya ait birden çok kan örneğinde tekrarlayan üremeler
dışlanmıştır. Laboratuvara gelen kan ve kateterden alınan kültürler otomatize sistem ile
(BACT/ALERT, Bıomerıeux, , France) inkübasyona bırakıldıktan sonra örneklerden pozitif
uyarı verenler konvansiyonel yöntemlerle P. aeruginosa ve A. baumannii olarak
belirlendiğinde, tür düzeyinde doğrulama VITEK 2 Compact (Biomerieux, , France) ile
sağlanmıştır. Tüm izolatların kolistin duyarlılıkları mikrodilüsyon yöntemi (Diagnostics) ile
çalışılarak, duyarlılıklar European Committee on Antimicrobial Susceptibility Testing
(EUCAST) önerilerine göre; kolistin için minimum inhibitör konsantrasyonu A. baumannii
için MİK>2μg/mL dirençli, MİK≤2 μg/mL duyarlı olarak kabul edilirken P. aeruginosa için
ise MİK>4μg/mL dirençli, MİK≤4 μg/mL duyarlı olarak kabul edilmiştir. 

Bulgular

YBÜ’lerinde kateter ve kan kültürlerinden izole edilen toplam 3488 üreme mevcuttu.
Tekrarlayan üremeler çıkarıldıktan sonra çalışmaya dahil edilen izolatların 201’i A.
baumannii iken 165'i ise P. aeruginosa‘dır. Bu izolatlardan 201 A. baumannii suşunun 
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26 (%12.9)’sının kolistin MİK>2μg/mL dirençli olarak tespit edilirken, 165 P. aeruginosa
suşunun ise 13 (%7.89)‘ü kolistine dirençli olarak saptanmıştır. 
 
Sonuç

Sonuç olarak; çalışmamızda kolistin direnci çok yüksek olmamasına rağmen son yıllarda
gittikçe artan oranda direnç gelişimi tüm literatürde dikkat çekmektedir. Özellikle A.
baumannii’de bu direncin daha fazla olduğu bizim çalışmamızda da görülmektedir.
Kolistin dirençli olan üremelerin mortaliteyi de artırdığı göz önünde bulundurulduğunda;
dirence yol açan faktörlerin önceden belirlenmesi ve bunlara yönelik etkin enfeksiyon
kontrol programları oluşturulması, uygunsuz ve gereksiz kolistin kullanımının
engellenmesine yönelik akılcı antimikrobiyal kullanım politikaları geliştirilmesi, her
merkezin kendi epidemiyolojik verilerini ve antimikrobiyal duyarlılık profilini takip ederek
tedavi protokolleri oluşturması gerektiği düşünülmektedir.
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P01

A three-year surveillance of blood culture isolates and antimicrobial resistance in a
tertiary care hospital

Sümeyye Aslan, Yavuz Berat Usta, Fatma Sultan İslamoğlu, Barış Gülhan
Erzincan Binali Yıldırım University, Mengücek Gazi Training and Research Hospital,
Medical Microbiology Laboratory, Erzincan, Turkey 

Introduction and Objective

Bloodstream infections are serious conditions that greatly affect treatment outcomes and
mortality rates. The rising occurrence of antimicrobial resistance complicates therapeutic
choices and worsens clinical results. Pathogens such as Gram-negative bacteria,
methicillin-resistant Staphylococcus aureus (MRSA), and vancomycin-resistant
Enterococcus (VRE) present major therapeutic challenges due to their high resistance
profiles. This study aims to assess the distribution, clinical sources, and resistance
profiles of microorganisms isolated from blood cultures over a three-year period in a
hospital setting.
 
Materials and Methods

This retrospective study analyzed blood samples processed at the Medical Microbiology
Laboratory of Mengücek Gazi Training and Research Hospital from January 1, 2022, to
December 31, 2024. Blood cultures were observed using the BACT/ALERT 3D system
(BioMérieux, France). Samples exhibiting positive growth were subcultured on blood agar
and EMB agar, and incubated at 37°C for 24–48 hours. Identification of isolates was
performed via MALDI-TOF MS and VITEK-2 COMPACT systems (BioMérieux, France).
Antimicrobial susceptibility testing was performed with the VITEK-2 COMPACT system
and interpreted per EUCAST guidelines.
 
Results

Of 40,820 blood samples received, 9.05% were contaminated, and 4,036 (9.88%)
showed significant growth. The isolates mainly originated from intensive care units
(67.3%, n=2717), followed by wards (29.7%, n=1198) and outpatient clinics (3%, n=121).
Coagulase-negative staphylococci (CoNS) represented the most frequently isolated
organisms. Among Staphylococcus aureus isolates (n=295), the MRSA rate was 25.8%. 

Poster Presentation Abstracts 
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The VRE rate among Enterococcus spp.( n=293) was 17.4%. (Enterococcus faecalis:
1.49%, Enterococcus faecium: 31.75%). Carbapenem resistance rates were notably high:
Acinetobacter baumannii (n=129) 93.0%, Enterobacter cloacae complex (n=135) 68.1%,
Pseudomonas aeruginosa (n=128) 39.1%, Klebsiella pneumoniae (n=257) 28.4%, and
Escherichia coli (n=284) 0.7%.

Conclusion

The study reveals concerning rates of MRSA and VRE, alongside high carbapenem
resistance in Acinetobacter baumannii and Enterobacter cloacae complex. The presence
of Brucella spp. reflects the hospital’s location in an endemic area. Tigecycline remains
effective against Acinetobacter baumannii, and lower imipenem resistance (22%) in
Klebsiella pneumoniae offers some optimism. Despite low carbapenem resistance in
Escherichia coli, high resistance to ampicillin and cephalosporins signals potential future
challenges. Combating antimicrobial resistance requires ongoing surveillance, tailored
treatments, and robust infection control measures.

Keywords : blood culture, antimicrobial resistance, microbial distribution

Table 1. Frequency of microorganisms isolated from blood samples
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P02

A three-year retrospective analysis of pathogens isolated from lower respiratory
tract samples in intensive care units

Sümeyye Aslan, Yavuz Berat Usta, Fatma Sultan İslamoğlu, Barış Gülhan
Erzincan Binali Yıldırım University, Mengücek Gazi Training and Research Hospital,
Medical Microbiology Laboratory, Erzincan, Turkey 

Introduction and Objective
 
Intensive care units (ICUs) are environments where severe patient conditions and
frequent invasive procedures foster the prevalence of resistant pathogens. Methicillin-
resistant Staphylococcus aureus (MRSA), vancomycin-resistant Enterococcus (VRE),
and Gram-negative bacteria are primary causes of lower respiratory tract infections. High
isolation rates of these resistant microorganisms complicate treatment strategies. This
study assesses the distribution of bacteria from tracheal aspirates and sputum samples in
ICU patients and their antimicrobial resistance profiles.

Materials and Methods

This retrospective study analyzed tracheal aspirate and sputum samples from a tertiary
healthcare center, collected between January 1, 2022, and December 31, 2024. Samples
were monitored using the BACT/ALERT 3D (BioMérieux, France) blood culture system
and cultured on blood agar, EMB (Eosin-methylene blue) agar, and chocolate agar. After
24-48 hours of incubation at 37°C, isolates were identified using MALDI-TOF MS and
VITEK-2 COMPACT (BioMérieux, France) systems. Antimicrobial susceptibility was
tested with VITEK-2 COMPACT and Kirby-Bauer disk diffusion methods, and evaluated
per EUCAST (European Committee on Antimicrobial Susceptibility Testing) criteria.

Results

From 889 lower respiratory tract samples collected in ICUs, significant microbial growth
was observed. Only the first isolate from each patient was included. Acinetobacter
baumannii was the most frequent isolate. MRSA prevalence was 40% (n=90), and VRE
was 15.38% (n=13). Carbapenem resistance was high: 95.63% in Acinetobacter
baumannii (n=167), 51.95% in Pseudomonas aeruginosa (n=153), and 31.65% in
Klebsiella pneumoniae (n=136). Trimethoprim-sulfamethoxazole resistance was 5.88% in
Stenotrophomonas maltophilia isolates.
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Conclusion

The predominant Gram-negative bacteria were Acinetobacter baumannii, Pseudomonas
aeruginosa, and Klebsiella pneumoniae, exhibiting high carbapenem resistance,
necessitating combination therapies (e.g., polymyxins, high-dose beta-lactams) or novel
agents (e.g., ceftazidime-avibactam). Among Gram-positive bacteria, MRSA (40%) and
VRE (15.38%) rates were significant. Rising cephalosporin and penicillin resistance in
Escherichia coli was noted. Although trimethoprim-sulfamethoxazole resistance in
Stenotrophomonas maltophilia remained low (5.88%), the potential increase warrants
EUCAST-defined disk diffusion zone diameters and MIC (Minimum inhibitory
concentration) breakpoints for levofloxacin. Antimicrobial stewardship, strict infection
control (e.g., hand hygiene, isolation), and regular resistance monitoring are vital to curb
resistance development.

Keywords: tracheal aspirate, antimicrobial resistance, intensive care unit
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Table 2. Yearly resistance rates of isolated bacteria 
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P03

Antimicrobial susceptibility trends of staphylococcus aureus in a training and
research hospital : a three-year retrospective study

Sümeyye Aslan, Yavuz Berat Usta, Fatma Sultan İslamoğlu, Barış Gülhan
Erzincan Binali Yıldırım University, Mengücek Gazi Training and Research Hospital,
Medical Microbiology Laboratory, Erzincan, Turkey 

Introduction and Objective

Staphylococcus aureus causes a wide range of infections, from skin infections to
bloodstream involvement. While initially susceptible to antibiotics, this bacterium can
develop various resistance mechanisms over time, complicating the treatment process.
Methicillin-resistant Staphylococcus aureus (MRSA) is a prominent example of such
resistance.In this study, our aim is to retrospectively analyze Staphylococcus aureus
strains isolated over a 3-year period, based on the clinical settings, samples, and
resistance profiles submitted.

Materials and Methods

The antibiotic resistance profiles of Staphylococcus aureus isolates from samples sent to
Medical Microbiology Laboratory between January 1, 2022 and December 31, 2024, were
retrospectively analyzed. The isolates were identified using MALDI-TOF MS and VITEK-2
COMPACT (BioMérieux, France) systems. Antimicrobial susceptibility was tested with
VITEK-2 COMPACT, and evaluated per EUCAST (European Committee on Antimicrobial
Susceptibility Testing) criteria.

Results

A total of 661 Staphylococcus aureus strains were isolated between 2022 and 2024, with
218 strains in 2022, 205 in 2023, and 238 in 2024. The distribution of isolates by year is
presented in Table 3. No VRSA (Vancomycin-resistant Staphylococcus aureus) was
detected, and no resistance to tigecycline was observed. The MRSA rates were 27.96%
in 2022, 36.17% in 2023, and 29.28% in 2024.

Conclusion

In our study, no resistance was detected against vancomycin, linezolid, teicoplanin, or
tigecycline among Staphylococcus aureus isolates between 2022 and 2024, which is
promising in terms of preserving the effectiveness of these critical agents. However,
MRSA rates remained notably high, peaking at 36.17% in 2023. An upward trend in
resistance was also observed for clindamycin, erythromycin, and levofloxacin over the
years. The isolates were obtained from a variety of clinical specimens including blood,
urine, tracheal aspirate, wounds, and sterile body fluids, reflecting a wide range of
infection sites. These findings emphasize the dynamic nature of antimicrobial resistance
and reinforce the importance of strict infection control measures and rational antibiotic
use to curb the spread of resistant strains.
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Keywords: antimicrobial resistance, Staphylococcus aureus, methicillin

Table 2. Number of Staphylococcus aureus Isolates by Clinical Sample

Table 3. Trends in the Resistance of Staphylococcus aureus (Yearly Analysis)
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P04

Hakkari Devlet Hastanesi’nde EHU Onayının Antibiyotik Kullanımına Etkisi

Ümit Rezzukoğlu
Hakkari Devlet Hastanesi

Amaç

Akılcı antibiyotik kullanımı kişilerin hastalığına ve bireysel özelliklerine göre; uygun ilacı,
uygun sürede, uygun dozda, en düşük maliyetle kolayca sağlayabilmeleri olarak
tanımlanmaktadır.

Antibiyotiklerin gereksiz kullanımı; bakteriyel direnç gelişimi, gereksiz ekonomik yük,
gereksiz yere gelişen yan etki, dirençli bakterilerle gelişen tedavisi daha güç infeksiyonlar,
ek morbidite ve mortaliteye sebep olmaktadır. 

Ekonomik İşbirliği ve Kalkınma Örgütü (OECD) ‘nün 2015 raporunda tüm üye ülkelerde
1000 hastaya günlük antibiyotik reçete etme oranı 42.2 ile Türkiye ilk sırada yer
almaktadır. 

Hastanede yatan hastalarda akılcı anitibiyotik kullanımı için geliştirilen en etkili
yöntemlerden biri olan, geniş spektrumlu annitibiyotiklerin kullanımının enfeksiyon
hastalıkları ve klinik mikrobiyoloji uzmanı onayına tabi olmasıdır. (EHU Onayı)

Burada uzun süredir enfeksiyon hastalıkları ve klinik mikrobiyoloji uzman hekiminin
çalışmadığı ve tüm anitbiyotiklerin tüm branş hekimleri tarafından hastaya order
edilebildiği bir perifer hastanesinde EHU Onayı’na geçişin bir ay içindeki ab kullanım
oranı ve tercih edilen anitbiyotikler üzerine dramatik etkisini göstermek istedik. 
 
Bulgular: 

EHU Onayı uygulaması öncesi Temmuz 2018’de yatan hastalarda kullanılan
antibiyotiklerin sayı ve dağılımı tablo 1’de verilmiştir. 

EHU Onayı uygulamasının başladığı Ağustos 2018 ‘de kullanılan antibiyotik sayı ve
dağılımı tablo 2’de verilmiştir. 

Uygulamaya geçişle birlikte bir ay içerisinde seftriakson kulanımının yarı yarıya azaldığı,
bir önceki ay 184 flakon kullanılan sefotaksimin 22 flakona düştüğü görüldü. 

Uygulama öncesi bir ay içinde 499 flakon meropenem ve 64 flakon imipenem
kullanılmışken uygulama sonrası bir içerisinde hiç karbapenem kullanılmamıştır. 

Vankomisin kullanımı 383’ten 47’ye gerilemiştir. 

Artış saptanan tek antibiyotik 289 flakonla bir önceki ay hiç kullanılmayan piperisilin-
tazobactam olmuştur. 
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Sonuç: 

EHU Onayı uygulaması sonrası yarı yarıya düşen 3. Kuşak sefalosporin kullanımı ve
neredeyse tamamen kesilen karbapenem ve glikopeptit kullanımı, uygulama öncesi order
edilen anitbiyotiklerin çok ciddi anlamda yanlış ve gereksiz yere kullanıldığını
göstermektedir. 

Bu sonuçlarla hastanede yapılan akılcı anitbiyotik kullanımı eğtiminde de hekimlerin bu
yanlış kullanımı kabul ettikleri görülmüştür. 

Ülkemizde ve dünyada gittikçe ciddi bir sağlık tehdidi oluşturan antibiyotik direncinin
önüne geçmek için daha çok önlem alınması gerektiği, bu kapsamda antibiyotik reçete
eden hekimlerin sürekli eğitimle bilgi farkındalığının arttırılması gerektiği görülmektedir.

Yine bu amaçla geliştirilen EHU Onayı uygulamasının önemini vurgulamak adına bu bir
aylık deneyimin bile çarpıcı bir örnek olduğunu düşünmekteyiz.
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P05

Tıp Fakültesi Öğrencilerinde Antimikrobiyal Yönetim Farkındalığı

İbrahim Karaca, Nursena Teke, Narin Merve Şahin, Sercan Soner Kılınç, Şuranur
Şentaş,Yavuz Selim Şeker, Yeliz Tanrıverdi Çaycı
Ondokuz Mayıs Üniversitesi Tıp Fakültesi, Samsun

Giriş

Antibiyotiklerin etkinliği, doğru kullanımına bağlıdır. Her antibiyotik, belirli bir bakteri
türünü hedef alacak şekilde tasarlanmış olup, yanlış kullanımı tedavi sürecini
zorlaştırabilir ve yan etkilerin ortaya çıkmasına neden olabilir. Bu sebeple, sağlık
profesyonellerinin, özellikle tıp öğrencilerinin antibiyotiklerin özellikleri, etkinlik alanları ve
doğru kullanım yöntemleri konusunda kapsamlı bilgiye sahip olmaları gerekmektedir.

Bu çalışma, Ondokuz Mayıs Üniversitesi (OMÜ) Tıp Fakültesi öğrencilerinin antibiyotik
kullanımı konusundaki bilgi seviyelerini, eğitim süreçlerini ve bu alandaki yeterliliklerini
değerlendirmeyi amaçlamaktadır. Sağlık çalışanlarının, antibiyotik kullanımına dair doğru
bilgi ve becerilere sahip olmaları, toplum sağlığının korunmasında kritik bir rol
oynamaktadır.

Materyal ve Metot

Bu çalışma Ondokuz Mayıs Üniversitesi Tıp Fakültesi klinik ögrencilerini kapsamaktadır.
Çalışmamıza 4.sınıftan 74 öğrenci, 5.sınıftan 22 öğrenci ve 6.sınıftan 4 öğrenci olmak
üzere toplamda 100 öğrenci katılmıştır. Araştırma verileri sosyal medya üzerinden Google
form anketi gönderilerek toplanmıştır. Anketimizde Antimikrobiyallerin Yönetim
Farkındalığı ile ilgili çoktan seçmeli ve 'evet-hayır’ şeklinde sorular sorulmuştur.

Verilerin analizinde SPSS 26.0 paket programı kullanılmıştır. Niteliksel veriler sayı (n) ve
yüzde (%) olarak; ölçümsel veriler ortalama ve standart sapma şeklinde sunulmuştur.

Bulgular

Bu çalışmaya toplam 100 tıp fakültesi öğrencisi katılmıştır. Katılımcıların %58,2’si kadın,
%41,8’i erkektir ve tamamı klinik dönemde eğitim görmektedir. Öğrencilerin %74’ü 4.
sınıf, %22’si 5. sınıf, %4’ü ise 6. sınıf öğrencisidir.

Katılımcıların %37,5’i daha önce hekim önerisi olmaksızın reçetesiz antibiyotik
kullandığını belirtmiştir. Reçetesiz antibiyotik kullanımı sınıf düzeyi arttıkça hafif bir artış
göstermekte olup, bu fark istatistiksel olarak anlamlı bulunmamıştır (χ²=1,23, p=0,54).
“Her ateşli hastalıkta antibiyotik kullanılmalıdır” ifadesine katılanların oranı %46,1 olup,
sınıflar arasında anlamlı fark saptanmamıştır (χ²=2,47, p=0,29). “Viral enfeksiyonlarda
antibiyotik etkisizdir” ifadesine doğru yanıt verenlerin oranı ise %35,3 olup, sınıf düzeyine
göre bilgi artışı gözlenmiş ve fark anlamlılık sınırına yakın bulunmuştur (χ²=5,82,
p=0,054). Katılımcıların %81,0’ı antibiyotik direncinin küresel bir sağlık tehdidi olduğunu 
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kabul etmektedir. Bu konuda sınıflar arasında anlamlı fark saptanmamıştır (χ²=1,22,
p=0,54).

Antibiyotiklere yönelik bilgi düzeyi, 10 sorudan oluşan testle değerlendirilmiş ve doğru
yanıt ortalamaları 4. sınıf öğrencilerinde 6,4, 5. sınıfta 6,9, 6. sınıfta ise 7,1 olarak
bulunmuştur. Sınıf düzeyi ile bilgi puanı arasında pozitif yönlü ve anlamlı bir ilişki
saptanmıştır (r=0,39, p<0,001), bu da klinik eğitimin ilerlemesiyle öğrencilerin antibiyotik
kullanımı konusundaki bilgi düzeylerinin arttığını göstermektedir.

Sonuç

Bu çalışma farklı sınıflardaki tıp fakültesi öğrencilerinin antimikrobiyallerin yönetim
farkındalığı ile ilgili bilgi düzeylerini değerlendirmiştir. Sonuçlara göre klinik eğitim
düzeyinin ilerlemesi ile antibiyotik kullanımı konusunda bilgi artışı görülmüştür. Ayrıca,
katılımcıların çoğunluğu gereksiz antibiyotik kullanımının toplum genelinde dirence yol
açacağını belirtmiştir. Bu nedenle sağlığa yön vermiş böylesine önemli bir ilaç grubunun
yanlış yönetim sonucu küresel bir sorun haline gelmemesi için klinisyenlerin ve toplumun
doğru yönde eğitilmesi gerekmektedir.
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P06

Yoğun bakımdan izole edilmiş olan seftalozan tazobaktam dirençli Pseudomonas
aeruginosa izolatlarının irdelenmesi

Yeliz Tanrıverdi Çaycı, İlknur Bıyık, Tuba Kuruoğlu, Kemal Bilgin, Canberk Çınar, Demet
Gür Vural, Asuman Birinci
Ondokuz Mayıs Üniversitesi, Tıp Fakültesi, Tıbbi Mikrobiyoloji Anabilim Dalı, Samsun

Giriş ve Amaç:

Doğada geniş yayılımı ile fırsatçı enfeksiyon oluşturma potansiyeline sahip olan
Pseudomonas aeruginosa hastane kaynaklı ciddi enfeksiyonlardan izole edilmektedir.
Karbapenem dirençli P. aeruginosa suşları, özellikle yoğun bakım ünitelerinde ciddi
enfeksiyonlara yol açmakta ve tedavi seçeneklerini sınırlamaktadır. Bu direnç
mekanizmalarının başında, metallo-β-laktamaz enzimlerinden biri olan VIM (Verona
Integron-encoded Metallo-β-lactamase) üretimi gelmektedir. VIM pozitif suşların hızlı ve
doğru şekilde tanımlanması, hem enfeksiyon kontrolü hem de uygun antibiyotik
tedavisinin seçimi açısından büyük önem taşımaktadır. 

Bu çalışmanın amacı, yakın zamanda bir hafta içinde hastanemizin yoğun bakımından
yatan hastalardan izole edilmiş olan seftalozan tazobaktam dirençli P. aeruginosa
izolatlarının multipleks PZR ve ERIC-2 primerleri kullanılarak RAPD-PZR yöntemleri
kullanılarak elde edilen sonuçlarını değerlendirmektir. 

Gereç ve Yöntemler

Çalışmaya 1 hafta içinde yoğun bakımdan izole edilmiş olan seftalozan tazobaktam
dirençli 5 hastadan izole edilmiş olan 10 P. aeruginosa izolatı dahil edildi. İzolatlarda
karbapenemaz genlerinin (OXA-48, NDM, KPC, VIM ve IMP) varlığı, spesifik primerler
kullanılarak multipleks polimeraz zincir reaksiyonu (PZR) ile araştırıldı. ERIC-2 primerleri
kullanılarak RAPD-PZR yöntemleri uygulandı, dendogramlar ―Unweighted pair group
method with mathematical averaging (UPGMA) yöntemi ile çizildi.

Bulgular

Seftalozan tazobaktam dirençli 10 P. aeruginosa izolatın PZR sonucunun VIM pozitif
olduğu belirlenmiştir. ERIC-2 primerleri kullanılarak RAPD-PZR yöntemleri analizleri, VIM
pozitif olan suşların klonal ilişkilerini Şekil 1 görülmektedir. ERIC-2 primerleri kullanılarak
filogenetik yakınlıklarının belirlenmesi için RAPD-PZR yapılarak çizilen dendogramda
%80 eşik değerinde benzerliklerin; P3 izolatı dışındaki izolatların kökenlerinin aynı
olabileceği belirlenmiştir.
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Sonuç

Çoklu ilaca dirençli ve yaygın ilaca dirençli P. aeruginosa, dünya çapında artan terapötik
zorluklara yol açmaktadır. Metallo-β-laktamaz geni VIM, ilk kez 2000 yılında Fransa'da P.
aeruginosa izolatlarında rapor edilmiştir; ancak kaydedilen en erken vaka 1995 yılına,
Portekiz'e dayanmaktadır. İlk olarak bir K. pneumoniae izolatında tanımlanan ve ardından
bir P. aeruginosa izolatında da bulunmuştur. Türkiye'de, P. aeruginosa izolatlarından VIM
genini ilk izole eden araştırma, Bahar ve arkadaşları (2004) tarafından Ankara'da
yapılmıştır. 

ERIC-2 primerleri kullanılarak yapılan RAPD-PZR analizinde, %80 benzerlik eşiği ile P3
dışındaki izolatların genetik olarak ilişkili olduğu gözlemlenmiştir. RAPD-PZR analizinde
elde edilen %80 benzerlik eşiği, P3 dışındaki izolatların genetik olarak ilişkili olduğunu
ortaya koymuş ve bu durum klonal yayılım olasılığını desteklemiştir. Ayrıca, elde edilen
bulgular, nosokomiyal enfeksiyonlardaki Pseudomonas aeruginosa izolatlarının
yayılımına dair literatürde bildirilen salgın senaryoları ile uyum göstermektedir.

Anahtar kelimeler: Pseudomonas aeruginosa, ERIC-2 primerleri, RAPD-PZR, yoğun
bakım

Şekil 1: VIM pozitif Pseudomonas aeruginosa izolatlarının dendogramı
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P07

Acinetobacter baumannii izolatlarında biyofilm varlığının ve baicalinin etkisinin
araştırılması

İclal Nur Karagöz, Yeliz Tanrıverdi Çaycı, İlknur Bıyık
Ondokuz Mayıs Üniversitesi, Tıp Fakültesi, Tıbbi Mikrobiyoloji Anabilim Dalı, Samsun

Giriş ve Amaç:

Acinetobacter baumannii, yoğun bakım ünitelerinde ciddi enfeksiyonlara neden olan,
antibiyotiklere dirençli bir bakteridir. Biyofilm oluşturma yeteneği, hastane kaynaklı
enfeksiyonların artmasında önemli bir faktördür. Biyofilm oluşturan bakteriler, planktonik
formlarına göre 1000 kat daha dirençlidir ve bu da tedaviyi zorlaştırmaktadır.

Baicalin, doğal bir flavonoid olup antibakteriyel ve antifungal etkilere sahiptir. Ancak, A.
baumannii üzerinde biyofilm inhibisyon etkisi hakkında yeterli bilgi bulunmamaktadır. Bu
çalışma, A. baumannii izolatlarında biyofilm oluşumu ve güçlü biyofilm oluşturan
bakterilerde baicalin'in biyofilm oluşumuna etkisinin değerlendirilmiştir.

Gereç ve Yöntemler: 

Çalışmamızda, Ondokuz Mayıs Üniversitesi Hastanesi yoğun bakım servisinde yatan
hastaların Tıbbi Mikrobiyoloji Laboratuvarı’na gönderilen çeşitli klinik örneklerinden izole
edilen A. baumannii izolatı (n: 50) kullanılmıştır. Bakterilerin tür düzeyinde
tanımlamasında, MALDI-TOF MS (Bruker Daltonics, Bremen, Almanya) otomatize sistemi
ile yapılmıştır. Antibiyotik duyarlılığı BD Phoenix (Becton Dickinson) otomasyon sistemi
kullanılarak test edilmiştir. İzolatların biyofilme etkisi mikrotitrasyon plak yöntemi ile
değerlendirilmiştir. İlk aşamada baicalinin minimum inhibitör konsantrasyonu (MİK)
saptanmış, ardından sub-MİK değerleri belirlenerek biyofilm oluşumu üzerine etkileri
analiz edilmiştir.

Bulgular:

Mikroplak yöntemi ile yapılan değerlendirmede, toplam 50 suştan n=41 (%82)'inin biyofilm
oluşturmadığı, n=9 (%18)'unun ise biyofilm ürettiği saptandı. Biyofilm oluşturan izolatların
mikroplak yöntemine göre biyofilm üretim dereceleri şu şekilde belirlendi: n=6 (%12) suş
zayıf biyofilm üreticisi, n=2 (%4) suş orta düzeyde biyofilm üreticisi, n=1 (%2) suş güçlü
biyofilm üreticisi olarak sınıflandırıldı. Çalışmada kullanılan biyofilm değerlendirme
şeması şekilde sunulmuştur. Mikroplak yöntemine göre biyofilm pozitif olarak
derecelendirilen 9 suşun (29, 34, 36, 37, 38, 39, 42, 49, 50) baicalin için belirlenen MİK
değerleri >4096 µg/mL olarak bulundu. Aynı 9 suşun baicalin için belirlenen sub-MİK
değerleri ise 512 µg/mL olarak tespit edildi.
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Sonuç:

Bu çalışma, A. baumannii enfeksiyonlarının patogenezinde biyofilm oluşumunun önemli
bir rol oynadığını ve biyofilm inhibisyonunun tedaviye katkı sağlayabileceğini ortaya
koymuştur. Doğal bir bileşik olan baicalin, biyofilm oluşumunu inhibe etme potansiyeli ile
gelecekte alternatif tedavi stratejileri geliştirilmesinde umut vaat etmektedir. İleri
çalışmalarda, baicalinin farklı antibiyotiklerle kombinasyonlarının sinerjik etkilerinin
araştırılması önerilmektedir.

Anahtar kelime: A. baumannii, baicalin, biyofilm, sub-MİK
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P08

Yoğun bakım hastalarından izole edilen Acinetobacter baumannii izolatlarının
virulans faktörlerinin ve quarum sensing genlerinin belirlenmesi ve glabridin
maddesinin biyofilm üzerine etkisinin araştırılması

Mehmet Helvacı, Yeliz Tanrıverdi Çaycı, İlknur Bıyık
Ondokuz Mayıs Üniversitesi, Tıp Fakültesi, Tıbbi Mikrobiyoloji Anabilim Dalı, Samsun

Giriş ve Amaç:

Acinetobacter cinsi bakteriler genellikle hastane kaynaklı fırsatçı infeksiyonlara neden
olmaktadırlar. İnvazif girişimlerin daha sık uygulanıyor olması nedeniyle yoğun bakım
üniteleri (YBÜ), hastane infeksiyonlarının daha yüksek oranlarda görüldüğü birimlerdir.
YBÜ’nde geniş spektrumlu antibiyotiklerin yaygın kullanımı nedeniyle dirençli patojenler
daha sık olarak izole edilmektedir.

Çalışma amacımız; hastanemiz YBÜ’lerinde, yatan hastalardan gönderilen trakeal aspirat
örneklerinden izole edilen A. baumannii izolatları biyofilm oluşumunun belirlenip, virülans
faktörlerinin üretiminde düzenleyici rolü olan AbaI ve AbaR genlerinin varlığının
araştırılmasıdır. Ayrıca, güçlü biyofilm oluşturan izolatlarda glabridin maddesinin biyofilm
inhibisyonundaki potansiyel etkisinin belirlenmesi hedeflenmiştir.

Gereç ve Yöntemler: 

Çalışmamızda, Ondokuz Mayıs Üniversitesi Hastanesinde Tıbbi Mikrobiyoloji
Laboratuvarı’na Ocak 2022- Aralık 2022 arasında YBÜ’lerinde yatan hastalardan
gönderilen trakeal aspirat örneklerinden izole edilen A. baumannii izolatı (n: 50)
değerlendirilmiştir. Bakterilerin tür düzeyinde tanımlaması, MALDI-TOF MS (Bruker
Daltonics, Bremen, Almanya) sistemi ile gerçekleştirilmiştir. Antibiyotik duyarlılık testleri,
BD Phoenix (Becton Dickinson) otomasyon sistemi kullanılarak yapılmıştır. İzolatların
biyofilm oluşturma kapasiteleri, mikrotitrasyon plak yöntemi ile değerlendirilmiştir.
Çalışmada, glabridin maddesinin MİK belirlenmiş, ardından sub-MİK değerleri kullanılarak
biyofilm oluşumu üzerindeki etkisi analiz edilmiştir. İzolatlarda quorum sensing ile ilişkili
abaI ve abaR genlerinin varlığı, polimeraz zincir reaksiyonu (PZR) yöntemi ile
araştırılmıştır.

Bulgular:

Mikroplak yöntemi ile yapılan değerlendirme sonucunda, 50 izolatın 41'inde (%82)
biyofilm oluşumu saptanmazken, 9 izolat (%18) biyofilm üretebilmiştir. Güçlü biyofilm
oluşturan 1 izoatta (39 numaralı izolat), gabridin minimum inhibitör konsantrasyonu (MİK)
1024 µg/mL, sub-MİK ise 1024 µg/mL olarak belirlenmiştir. 
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Tüm izolatlarda (n=50, %100) AbaI gen bölgesi pozitif bulunmuştur. İzolatların 23'ünde
(%46) AbaR gen bölgesi pozitiflik göstermiştir. Zayıf biyofilm üreten izolatta (n:6) AbaI
geni: n=6 (%100), AbaR geni: n=2 (%33,3); orta düzey biyofilm üreten 2 izolatta: AbaI
geni: n=2 (%100), AbaR geni: n=0 (%0); güçlü biyofilm üreten 1 izolatta: AbaI ve AbaR
genlerinin her ikisi de pozitif bulunmuştur.

Sonuç:

Bu çalışma, A. baumannii enfeksiyonlarının gelişiminde biyofilm oluşumunun önemli bir
rol oynadığını ve biyofilm inhibisyonunun tedavi sürecine olumlu katkılar sağlayabileceğini
ortaya koymuştur. Glabridin maddesinin, güçlü biyofilm oluşturan izolatlarda biyofilm
oluşumunu inhibe etme kapasitesi umut verici bulunmamıştır. İleriye yönelik çalışmalarda,
glabridinin çeşitli antibiyotiklerle kombinasyonlarının olası sinerjik etkilerinin detaylı bir
şekilde araştırılması önerilmektedir.

Anahtar kelime: A. baumannii, quarum sensing, glabridin, biyofilm, sub-MİK
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P09

Kan Kültür Şişesinden Doğrudan karbapenemaz varlığını saptanmasında NG-Test/
CARBA-5 lateral flow test kiti performansının polimeraz zincir reaksiyonu sonuçları
ile karşılaştırılması

Yeliz Tanrıverdi Çaycı, İlknur Bıyık, Ayşegül Çolak, Canberk Çınar, Demet Gür Vural,
Kemal Bilgin, Asuman Birinci
Ondokuz Mayıs Üniversitesi, Tıp Fakültesi, Tıbbi Mikrobiyoloji Anabilim Dalı, Samsun

Giriş ve Amaç:

Karbapenemlere dirençli Gram-negatif basiller (KRGNB), günümüzde ciddi morbidite ve
mortalite ile ilişkili enfeksiyonların önemli etkenleri arasında yer almaktadır. Özellikle
karbapenemaz enzimleri üreten bakterilerin hızla yayılması, hem tanı hem de tedavi
süreçlerinde önemli güçlükler doğurmaktadır. Bu nedenle, karbapenemaz varlığının hızlı
ve doğru bir şekilde tespit edilmesi, enfeksiyon kontrol önlemlerinin alınması ve uygun
antimikrobiyal tedavinin başlanması açısından kritik öneme sahiptir. Günümüzde
karbapenemaz tiplerinin belirlenmesine yönelik fenotipik ve genotipik çeşitli yöntemler
geliştirilmiştir. Bu yöntemler arasında lateral flow immunoassay testleri, hızlı sonuç
vermeleri ve kullanım kolaylıkları nedeniyle dikkat çekmektedir.

Bu çalışmanın amacı, karbapenemlere dirençli Gram-negatif basillerde (KRGNB)
karbapenemaz üretimini ve sık görülen beş karbapenemaz tipini (KPC, NDM, OXA-48,
IMP ve VIM) saptamak amacıyla NG-Test/CARBA-5 (Fransa) tarafından geliştirilen lateral
flow immunoassay testinin performansını değerlendirmek ve elde edilen sonuçları
multipleks polimeraz zincir reaksiyonu (PZR) ile yapılan genotipik analizlerle
karşılaştırmaktır.

Gereç ve Yöntemler: 

Çalışmaya kan kültüründe üreyen 20 Gram negatif basil dahil edilmiştir. Karbapenemaz
taramasında izolatlarda karbapenemaz gen varlığı (OXA-48, NDM, KPC, VIM ve IMP)
özgün primerler kullanılarak PZR yöntemiyle araştırılmıştır. NG-Test/ CARBA-5 (Fransa)
karbapenemaz tespitinde üretici firma önerileri doğrultusunda çalışılmış, sonuçlar 15 dk
içinde alınmıştır. 

Bulgular:

NG-Test/ CARBA-5 lateral flow testi toplam 20 izolat üzerinde uygulanmıştır. Bunların
10'u, gen bölgeleri daha önce PZR ile doğrulanmış (3 OXA-48, 3 KPC, 2 NDM, 2 VIM)
suşlardan oluşmaktadır. Bu gruptaki izolatlardan biri, kart testi sıvı kanallarındaki
tıkanıklık nedeniyle değerlendirilememiştir. Kalan 9 izolatın sonuçları incelendiğinde, 1
OXA-48 pozitif suşta lateral flow testi negatif sonuç vermiş, diğer 8 izolat için lateral flow 
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ve PZR sonuçlarının tam uyumlu olduğu görülmüştür. Diğer 10 izolat, klinik olarak
meropenem ve imipenem dirençli hasta örneklerinden seçilmiştir. Lateral flow testi sonucu
negatif olan 1 izolatın PZR sonucunun OXA-48 pozitif olarak doğrulanmıştır. Genel
değerlendirmede, lateral flow testinin PZR ile yüksek oranda uyum gösterdiği
belirlenmiştir.

Sonuç:

NG-Test/ CARBA-5 lateral flow kiti ile yapılan değerlendirmelerde, test sonuçlarının genel
olarak PZR verileriyle uyumlu olduğu gözlemlenmiştir. Kan kültüründe gram negatif basil
üremesi durumunda hızlı bir şekilde karbapenemaz tipini tespit etmek mümkün olmuş
görünmektedir. Daha fazla izolat ve farklı karbapenemaz tiplerini içeren daha geniş bir
izolat grubuyla yapılacak çalışmalar yarar sağlayacaktır.

Anahtar kelime: Karbapenemaz gen, Lateral Flow, Multipleks PZR
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