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“MICRO” MICROBIOLOGY HISTORY




BIRTH OF CLINICAL MICROBIOLOGY

“The Father” — Antonie van Leeuwenhoek
1632-1723

“The Master” — Louis Pasteur
1822-1895

“The Father” (Medical Microbiology) — Robert Koch
1843 - 1910
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CLINICAL MICRO TO THE 1950s
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CLINICAL MICRO TO THE 1970s

bird Edition

CoNNIE R. MaHON
DoNALD C. LEHMAN
GEORGE MANUSELIS

Copyright 2007
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MANUAL METHODS




MANUAL METHODS
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MANUAL METHODS
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AUTOMATED IDENTIFICATIONS

 Less hands on time

« Easier reagent

management

e Space saving

 Faster time to result
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MALDI-TOF




MALDI-TOF

* Protein detection — MALDI-TOF

« Organism growth needed

« Organism + laser = protein fragments
« Can ID bacteria, yeasts, and molds

- Database dependent

BIOMERIEUX

i |
;_.,J\LU_L_U& MR

<
T

Flight tube %0

Laser

Crystallised matrix
with analytes

CloverBioSoft

12



MALDI-TOF

CCA matrix

Bacterial colony /

mass spectrum

laser H
V_' I |

database

UNKOWN
BACTERIA
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MALDI PROTEIN PROFILING

BACTERIA
IDENTIFICATION
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MALDI-TOF

Direct From Specimen
Mycobacteria, Mold

Bacteria, Yeast
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FUTURE MALDI?

\ 4
‘O‘ Fully Automated
4 \
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Resistance Profiles

\ U4
‘O' Space Improvements

Your thoughts?
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BRIEF CASES




CASE STUDY 1
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Staphylococcus saprophyticus: Characteristics and Diagnosis ¢ Microbe Online
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https://microbeonline.com/staphylococcus-saprophyticus/

CASE STUDY 1

« Change in practice from CoNS to Staphylococcus XXX
« Realization that some Staphylococcus spp. can be pathogenic

« Limited information on antimicrobial susceptibility testing

» Oxacillin resistance — Staphylococcus haemolyticus (87%), Staphylococcus epidermidis (71%),
Staphylococcus hominis (54.1%)

* Increased the identification of CoNS by 85%

@ | Research Article | 18 June 2015 f ¥ in

Implementation of Matrix-Assisted Laser Desorption Ionization-Time of Flight
Mass Spectrometry in Routine Clinical Laboratories Improves Identification of
Coagulase-Negative Staphylococci and Reveals the Pathogenic Role of
Staphylococcus lugdunensis

Authors: Xavier Argemi, Philippe Riegel, Thierry Lavigne, Nicolas Lefebvre, Micolas Grandpré, Yves Hansmann, Benoit Jaulhac, Gilles Prévost,

Fredéric Schramm AUTHORS INFO & AFFILIATIONS
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CASE STUDY 2

« 71 year old male, end-stage lung disease presents for double lung transplant
» Pre- and Post-Transplant BALs exhibited yeast on Calcofluor white preparations

« 2 days post-transplant cultures were positive for yeast, no definitive ID by differential
chromogenic media

« MALDI-TOF —no ID, VITEK?2 Yeast ID — Candida haemulonii

 |ID from CDC — Candida auris

JOURNAL ARTICLE

Donor-Derived Transmission of Candida auris
During Lung Transplantation

Marwan M Azar, Sarah E Turbett, Jay A Fishman, Virginia M Pierce &

Clinical Infectious Diseases, Volume 65, Issue 6, 15 September 2017, Pages 1040-1042,
https://doi.org/10.1093/cid/cix460
Published: 17 May 2017  Article history »
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CARE TEAM




WHAT IS ANTIMICROBIAL STEWARDSHIP

“Stewardship” — the activity of
protecting and being responsible
for something

“Antimicrobial stewardship” involves
practices to foster appropriate /
prudent use of antimicrobials in
human and animal health and plant
protection !
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A PRUDENT, RESPONSIBLE USE OF ANTIBIOTICS

A set of interventions for improving antimicrobial
prescribing:

@ Right antibiotic
@ Right indication
@ Right dose & route
@ Right duration

@ Causing the least harm to the patient and
future patients

Diagnostic testing has a key-role to play !

CDC
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ANTIMICROBIAL STEWARDSHIP TEAM
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1 Patient -
Clinical Diagnosis &
evaluation treatment
\
Diagnostic Antimicrobial
St§wardsh|p Hisaléh Care Ste.war'dshlp .
« Right test Provider « Right interpretation
- Right patient « Right antimicrobial
« Right time « Right time
A
Rapid Rapid
diagnostic Rapid diagnostic diagnostic
test ordered test performed result
reported
\ Microbiology )
laboratory

Messacar K, et al. J Clin Microbiol. 2016.
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DISCUSSION




SEPSIS WORKFLOW

Blood Culture
Positive

Patient Presents to ED
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Gram Stain

Subculture to
Solid Media

Molecular
Solution

Biochemical ID

MALDI

26



MALDI VS. NAAT?
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MALDI

M Capitol Cost,
J Organism Cost

Organism Growth
Required

Database
Expandable

High Throughput

NAAT

Direct from
specimen ({ TAT)

Limited Organisms
Low Throughput
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WHAT DO YOU CHOOSE?

Open positions
Days/shifts Staffing
Expertise Laboratory

Considerations

Space
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Patient Volume

Pop.

Severity of lliness

Budget
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PIONEERING DIAGNOSTICS
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