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Overview

The current landscape for clinical microbiology is rapidly 

changing. Where are we now? Where are we headed? 

What are the possibilities? 

In this webinar, I will discuss the current working clinical 

microbiology environment within the medical laboratory 

science and public health laboratory. Within this 

discussion, the role of the clinical microbiology laboratory 

in stewardship, as well as future opportunities and new 

advances [technology / methodology / personnel 
requirements] will be shared.



Agenda
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Learning Objectives

6

After completing this webinar, the participant will be able to:

1.  Describe the current clinical microbiology environment, within 

the medical laboratory and public health laboratory, of the 21st 

century.

2.  Define the role of the clinical microbiology in overall medical 

laboratory stewardship.

3.  List and define the future opportunities and advances in 

technology, methodology, and personnel requirements.



Current State of Microbiology
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A decade of clinical microbiology: top 10 advances in 10 years: what every infection 

preventionist and antimicrobial steward should know. Antimicrobial Stewardship & 

Healthcare Epidemiology, Volume 4, Issue 1. Jan 25, 2024.

Figure 1. Timeline demonstrating the top innovations over the last 10 years. Though 

some technologies were developed prior to 2013, these dates reflect their emergence in 

mainstream clinical microbiology.

https://www.cambridge.org/core/journals/antimicrobial-stewardship-and-healthcare-epidemiology/article/decade-of-clinical-microbiology-top-10-advances-in-10-years-what-every-infection-preventionist-and-antimicrobial-steward-should-know/A33695803782AE669C950712B7C6264F?utm_campaign=shareaholic&utm_medium=twitter&utm_source=socialnetwork
https://www.cambridge.org/core/journals/antimicrobial-stewardship-and-healthcare-epidemiology/article/decade-of-clinical-microbiology-top-10-advances-in-10-years-what-every-infection-preventionist-and-antimicrobial-steward-should-know/A33695803782AE669C950712B7C6264F?utm_campaign=shareaholic&utm_medium=twitter&utm_source=socialnetwork
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A decade of clinical microbiology: top 10 advances in 10 years: what every infection 

preventionist and antimicrobial steward should know. Antimicrobial Stewardship & 

Healthcare Epidemiology, Volume 4, Issue 1. Jan 25, 2024.

Table 1. Overview of 

the top ten 

innovations in clinical 

microbiology over 

the past decade, 

highlighting their 

applications, key 

benefits, and 

associated 

challenges

https://www.cambridge.org/core/journals/antimicrobial-stewardship-and-healthcare-epidemiology/article/decade-of-clinical-microbiology-top-10-advances-in-10-years-what-every-infection-preventionist-and-antimicrobial-steward-should-know/A33695803782AE669C950712B7C6264F?utm_campaign=shareaholic&utm_medium=twitter&utm_source=socialnetwork
https://www.cambridge.org/core/journals/antimicrobial-stewardship-and-healthcare-epidemiology/article/decade-of-clinical-microbiology-top-10-advances-in-10-years-what-every-infection-preventionist-and-antimicrobial-steward-should-know/A33695803782AE669C950712B7C6264F?utm_campaign=shareaholic&utm_medium=twitter&utm_source=socialnetwork


Current State of Microbiology
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https://www.nature.com/articles/nrmicro820


Current State of Microbiology
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• Workforce shortages / staffing issues – impacting all areas 

of the medical laboratory

• Great Resignation

• Quiet Quitting

• Consolidation of microbiology and blood banking

• Clinical placement issue for academic programs



The Clinical Microbiology Lab of the Future
https://asm.org/Articles/2021/November/Clinical-and-
Public-Health-Laboratories-Need-You
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Peter Gilligan & 

Rodney E. Rohde



Current State of Microbiology

The Clinical Microbiology Lab of the Future 12

• Typical sampling / culture

• Phenotypic identification / Antibiotic susceptibility

• Molecular detection & identification

• Point of Care [POC]

• Need for Reference Expertise / Send outs



Current State of Microbiology
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https://www.nature.com/articles/nrmicro3068 
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Current State of Microbiology
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• Automation ongoing

• Widespread use of NGS in clinical microbiology 

• Metagenomics on the rise / impact 

• Big data in clinical microbiology [AI, expertise in 

bioinformatics, etc.]

• Promoting investment in the clinical laboratory [often 

considered a cost-center]



The Clinical Microbiology Lab of the Future
https://asm.org/Articles/2021/October/Using-
Laboratory-Medicine-to-Support-Direct-Patien 
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Diagnostic Management Teams

Led by a DCLS or PhD microbiologist



Current State of Microbiology
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• Rapid susceptibility testing – What breakpoints is your lab 

using? 

• Molecular diagnostics for fungal, viral, parasitic infections 

where appropriate versus culture

• Diagnostic stewardship, Choosing Wisely, etc. 

• Impact of the DCLS on stewardship, patient quality and cost 

savings



Current State of Microbiology
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https://www.elsevier.com/connect/preventing-diagnostic-errors-by-uniting-the-clinical-laboratory-with-direct-patient-care 
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The Future is NOW - Antimicrobial 
and Diagnostic Stewardship
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J Clin Microbiol. 2017 Mar; 55(3): 715–723.



Microbiologists and Diagnostic Stewardship

The Clinical Microbiology Lab of the Future
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J Clin Microbiol. 2017 Mar; 55(3): 715–723.



Interventions in the Pre-Analytic 
Period

Method Example

Optimize test utilization Clinician education Test menu auditing

LIS & clinical decision 

support
Benchmarking Test utilization

Specimen acceptability
Stool for C. difficile 

testing

Gram stain 

screening for 

respiratory culture

The Clinical Microbiology Lab of the Future
1. Am J Clin Pathol. 2014 May;141(5):718-23
2. Leber AL. Clinical microbiology procedures handbook. John Wiley & Sons; 2020.
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May be achieved through test utilization and/or diagnostic stewardship 

committees,1 laboratory procedural changes according to 

recommendations2 and in collaboration with the stewardship team



Interventions in the Analytic Period

The Clinical Microbiology Lab of the Future
J Clin Transl Sci. 2021; 5(1): e126.
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• Assess impact of test 

implementation, justify 

use, and support clinical 

outcomes research

• Consider a dissemination 

and implementation (D&I) 

approach!



Interventions in the Post-Analytic Period
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Open Forum Infect Dis. 2018 Jul; 5(7): ofy162. Published online 2018 
Jul 10. doi: 10.1093/ofid/ofy162
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• “Nudging”

• Retains clinician 

autonomy

• Has impact on clinician 

behavior

• Can be determined 

through collaboration 

between ID team and 

microbiology lab



Interventions in the Post-Analytic Period
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Vissichelli NC. Infect Control Hosp Epidemiol. 2022 Feb;43(2):199-204
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University of Cinicinnati: Multidisciplinary
AST committee: ID physicians, PharmDs, 
microbiologist

Pre/post cascade reporting intervention for 
Escherichia spp and Klebsiellaspp

• Mean days of therapy (DOT) for cefepime decreased 
from 1.2 – 0.8 days 

• Mean DOT of ceftriaxone increased from 0.864 days 
to 0.962 days

• No significant differences were detected in other 
antibiotics including ertapenem and meropenem

•  Average LOS in the study population decreased 
from 14 days to approx. 11 days from baseline to 
post-cascade reporting



Interventions in the Post-Analytic Period
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Accurate susceptibility testing: breakpoint updates
• Lab needs to understand clinical need and appropriateness

• Clinicians need to understand what the lab is using, what can be validated
or verified, feasibility

Antibiogram
• Multidisciplinary team interpretation and revision needed

• Moehring et al (2015): Only 10% of labs were fully compliant with
antibiogram recommendations (CLSI)

Infection Prevention Support
• ESBL and carbapenemase confirmation

• What is needed for epidemiology, what is needed for clinical care?



Communication Between Agencies
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Clinical & Public 
Health 

Microbiology Labs

Test Manufacturers

Academic/Clinical 
Research & 
Clinicians

Scientific Societies 
(e.g., ASM, IDSA, 
ASCLS, ASCP)

The Public (e.g., 
general public, 

schools)



Science Communication: Our ROLE
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Microbiologists, #MedicalLaboratory, & #Pathologists have a

ROLE in communicating “what we do” & why it is critical for

Quality patient care and #healthcare outcomes!



Role of the Lab in AMR
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Surveillance and reporting
Antimicrobial susceptibility 
testing breakpoint updates

Rapid and accurate diagnostic 
testing



Role of the Lab in AMR
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https://infectioncontrol.tips/2022/04/27/antimicrobial-resistance-a-review-of-a-broad-spectrum-problem-and-future-needs/ 
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Role of the Lab in Infection Prevention

The Clinical Microbiology Lab of the Future 29

Identify 
clusters or 
trends from 

daily lab 
reports

Surveillance 
and 

reporting

Infection 
prevention 

interventions

Clinical microbiology 
methods directly impact 
infection prevention 
work in the hospital 
setting. 



Role of the Lab in Infection Prevention
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lin Infect Dis. 2022 Aug 31;75(3):476-482. doi: 10.1093/cid/ciab946.
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Role of the Lab in Public Health

The Clinical Microbiology Lab of the Future
https://www.cdc.gov/nwss/index.html 
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https://www.cdc.gov/nwss/index.html


Role of the Lab in Public Health
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https://www.cdc.gov/nwss/index.html


Role of the Lab in Public Health
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Role of the Lab in Public Health
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https://www.cdc.gov/nwss/index.html 
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https://www.cdc.gov/nwss/index.html


New Technology: Lab as an Advisor?
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Demonstrating impact and value of new tests
• With new technology, likely increase in need for diagnostic 

stewardship across all phases

Advanced training for laboratorians
• DCLS, Ph.D

• Consider how this fits into public health, academic centers, 
industry

Collaborative research and quality improvement

Education

Communication



New Technology: Lab as an Advisor?
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•Automation is increasingly being used in many clinical laboratory disciplines, 
including clinical chemistry, molecular biology, immunology, and hematology.

•Advances in technology and more centralized laboratory models have led to 
the development of Full Laboratory Automation (FLA) systems. These systems 
streamline workflows, optimize incubation conditions, improve sample tracking, 
and reduce errors and injuries.

•Automated specimen processors can inoculate liquid-based specimens onto 
solid agar media or broth media, reducing variability from manual plate 
streaking, minimizing cross-contamination, and reducing costs and time 
associated with specimen processing.



New Technology: Lab as an Advisor?

The Clinical Microbiology Lab of the Future
https://www.copanusa.com/blogs/embracing-the-future-of-clinical-microbiology-a-
deep-dive-into-laboratory-automation/
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•Automated systems, like Copan’s WASPLab®, transport plates to an 
incubator with the appropriate atmospheric conditions, optimizing 
incubation conditions and enhancing bacterial growth.

•FLA Artificial Intelligence (AI) software, like Copan’s PhenoMATRIX®, 
allows laboratory staff to read and interpret digital images of plates and 
mark which colonies require further work up. PhenoMATRIX®, by Copan, 
uses algorithms to detect organisms of interest and can segregate cultures 
according to their growth, color, and morphology.

•Advances in machine learning and AI are expected to bring further 
developments to clinical microbiology laboratories.



New Technology: Lab as an Advisor?
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https://www.copanusa.com/blogs/embracing-the-future-of-clinical-microbiology-a-
deep-dive-into-laboratory-automation/
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•Automation is becoming a staple in many clinical laboratory 
disciplines, including clinical chemistry, molecular biology, 
immunology, and hematology. 

•However, achieving “total” automation in clinical 
microbiology has been considered challenging due to factors 
such as the diversity of microbiological specimen collection 
sites, the complexity of their containers, the need to test for 
a large number of pathogens, and the high cost of 
automation relative to low specimen volumes.



New Technology: Lab as an Advisor?
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https://www.copanusa.com/blogs/embracing-the-future-of-clinical-microbiology-a-
deep-dive-into-laboratory-automation/
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•Despite these challenges, advances in technology and more 
centralized laboratory models have led to the development 
of Full Laboratory Automation (FLA) systems. 

•These systems have been implemented in many labs 
worldwide, offering the potential to streamline workflows, 
optimize incubation conditions, improve the ability to track 
samples, and reduce errors and repetitive stress injuries.



New Technology: Lab as an Advisor?
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https://www.copanusa.com/blogs/embracing-the-future-of-clinical-microbiology-a-
deep-dive-into-laboratory-automation/

40

•Two major commercially available systems are Kiestra by BD and 
WASPLab® by Copan. These systems automate specimen processing, 
reducing variability from manual plate streaking, minimizing cross-
contamination, and reducing costs and time associated with specimen 
processing.

•Once specimen processing is complete, these automated systems 
transport plates on a conveyor belt to an incubator with the 
appropriate atmospheric conditions. This process optimizes 
incubation conditions and enhances bacterial growth, including the 
emergence of rarely recovered and fastidious organisms.



New Technology: Lab as an Advisor?
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New Technology: Lab as an Advisor?

The Clinical Microbiology Lab of the Future
https://www.copanusa.com/blogs/embracing-the-future-of-clinical-microbiology-a-
deep-dive-into-laboratory-automation/
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Thank you! Questions?
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