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Objectives

1.Equip infection preventionists (IPs) with the knowledge to 
accurately interpret microbiology results, including 
distinguishing between colonization and active infection.

2.Provide IPs with practical examples of microbiology results 
and guide them on how to interpret these findings in the 
context of infection prevention.

3.Highlight the critical factors that influence the interpretation 
of microbiology results. 



Key Aspects of Interpreting 
Microbiology Results
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The Microbiology Lab Process3

Isolate

Organism

Identify

Organism 

Susceptibility 
Testing
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The Microbiology Lab Process6
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Identifying the Organism1,3, 14

Labs try to identify: 
Bacteria

Fungi (Yeasts/Molds)
Viruses

Protozoa
Algae

https://www.wired.it/scienza/medicina/2019/07/24/candida-auris-fungo-killer-riscaldamento-globale/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://www.thetraveldoctor.com.au/zika-in-bali/
https://creativecommons.org/licenses/by-nd/3.0/
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Identifying 
the Organism

Chart in the Workbook at page 17
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• Blood

• Respiratory

• Urine

• Wound

• Stool

Common Types of Cultures1,15

This Photo by Unknown Author is licensed under 
CC BY-SA

https://en.wikipedia.org/wiki/Stool_test
https://creativecommons.org/licenses/by-sa/3.0/
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Common Methods Used for Identifying/Isolating the 
Organism1,14

Microscope Slides

• Direct Examination

• Direct Wet Mount
Gram 
Stain

Acid-Fast 
Stain

Streak Plate PCR
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Antibiotic 
Resistance1

• Understanding antibiotic 
resistance patterns is crucial 
for selecting the most 
effective treatment

• Also impacts Infection 
Prevention and Control 
Measures to implement, 
such as transmission-based 
precautions. 

Example from Workbook on page 7
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Antibiotic Susceptibility Testing (AST)1,4

Next to each antibiotic is the susceptibility 
interpretation: S (sensitive), I (intermediate), 
or R (resistant), followed by the MIC in μg/mL

• Sensitive implies that the organism is 
inhibited by the serum concentration 
of the drug that is achieved using the 
usual dosage

• Intermediate implies that the 
organisms are inhibited only by the 
maximum recommended dosage

• Resistant implies that the organisms 
are resistant to the usually achievable 
serum drug levels.
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Minimum Inhibitory Concentration (MIC)1,4

Measure of drug activity = minimum inhibitory concentration (MIC)
–Breakpoints established by the U.S. Clinical and Laboratory Standards Institutes 

(CLSI)
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What is CLSI?2,12 

• Clinical and Laboratory Standards Institute

• Establishes the standards used by all labs to do susceptibility testing

• Annually updated

• Developed by physicians, microbiologists, pharmacists, and industry

Example from CLSI’s  rationale document MR 16 “Aminoglycoside Breakpoints from 
Enterobacterales and Pseudomonas Aeruginosa”, published March 2025   
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AST Methods Done in the Lab1 

Manual Methods

• Disk diffusion

• MIC

• Gradient strips

Automated Methods

• Vitek 2

• Phoenix

• Microscan

• Sensititre
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Resistance Genes9,13

Common Antibiotic Resistance Genes
Gene Indicate resistance to: Organisms most affected: 
mecA
mecA/C 
MREJ

methicillin and other applicable 
beta-lactam antibiotics

Staphylococcus species

vanA/B vancomycin 
Enterococcus faecalis and Enterococcus faecium 
(and occasionally other organisms)

CTM-M
extended-spectrum β-lactamases 
(ESBLs) 

Several types of Gram-negative bacteria can produce 
these enzymes

mcr-1 colistin Enterobacterales 

KPC

Carbapenems such as ertapenem, 
meropenem or imipenem

Carbapenemase Gene found most often associated 
with Carbapenem Resistant Enterobacterales (CRE), 
Pseudomonas Aeruginosa, and Acinetobacter 
species. 

IMP

VIM

NDM

OXA-48-like
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Active Infection vs. Colonization1,16

Active Infection Colonization

Definition

Infection occurs when an 

organism invades a body site 

and causes signs and symptoms 

of disease

When an organism is found in the body, 

but it is NOT causing any symptoms or 

disease. 

Treatment
Treatment is based on case-by-

case basis
Treatment is often not required 

Infectiousness Can spread to others
Can develop infections and spread to 

others 

Identification 
Usually identified as part of 

standard clinical process. 
Usually identified through screening 

Transmission Based 

Precautions for LTCF
Contact Precautions Enhanced Barrier Precautions



18

Multidrug-Resistant Organisms (MDRO) Tiers for Nebraska8

Tier Definition of Included Organisms and 
Mechanisms

Examples (not all inclusive) of 
organisms/mechanisms for Nebraska

Transmission-Based Precautions 
Recommendations

Tier 1 Never (or very rarely) been identified in the United 
States and for which experience is extremely limited

Novel Carbapenemases Contact precautions until otherwise recommended by 
HAI/AR team

Tier 2 Primarily associated with healthcare settings and are 
not commonly identified in the region (i.e., not been 
previously identified in the region or have been limited 
to sporadic cases or small outbreaks), corresponding to 
“not detected” or “limited to moderate spread” 
epidemiologic stages.

No current treatment options exist (pan not-
susceptible) and potential to spread more widely.

Pan-resistant organisms*

Candida auris

Carbapenemase (e.g., KPC, NDM, OXA-48, VIM, 
IMP) producing organisms (CPO)
• Enterobacterales
• Pseudomonas aeruginosa
• Acinetobacter Baumannii

Contact Precautions

Long-term Care Facilities (LTCF): 
Enhanced barrier precautions (EBP) recommended for 
colonized resident(s)**

Tier 3 Include MDROs targeted by the facility or region for 
epidemiologic importance that have been identified 
frequently across a region, indicating advanced spread, 
but are not considered endemic

• Extended spectrum beta-lactamase (ESBL)  
producing organisms

• Carbapenem-resistant Enterobacterales (CRE)
• Carbapenem-Resistant Pseudomonas 

aeruginosa (CRPA)

Contact Precautions

Long-term Care Facilities (LTCF): 
Enhanced barrier precautions (EBP) considered for 
colonized resident(s)**

Tier 4 Endemic in a region and have been targeted by public 
health for their clinical significance and potential to 
spread rapidly

• Methicillin-resistant Staphylococcus aureus 
(MRSA)

• Vancomycin-Resistant Enterococci (VRE)

Contact precautions per facility risk assessment

Long-term Care Facilities (LTCF): 
Enhanced barrier precautions (EBP) considered for 
colonized resident(s)**

* Contact tracing and colonization screening may not be indicated for these organisms 
**Contact precautions for acute/active infections or uncontained drainage/secretions

Updated 5.26.2024 https://dhhs.ne.gov/HAI%20Documents/Nebraska%20MDRO%20Tiers.pdf 

https://dhhs.ne.gov/HAI%20Documents/Nebraska%20MDRO%20Tiers.pdf


Examples of Microbiology 
Results and Interpretation
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MRSA Infection Versus Colonization
Nasal MRSA PCR Test- Detects Colonization

MRSA Culture Result- Detects Active Infection
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CP-CRE Infection 
Versus Colonization

CP- CRE Culture Result- Typically Detects Active Infection

Carbapenemase Screening Test- Detects Colonization 
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CP-CRE Infection Versus Colonization
CP-CRE Culture Result- Typically Detects Active Infection



NEBRASKA INFECTION CONTROL ASSESSMENT AND PROMOTION PROGRAM
ANTIMICROBIAL STEWARDSHIP ASSESSMENT AND PROMOTION PROGRAM

Candida Auris Infection Versus Colonization
C. Auris PCR Screening Test- Detects Colonization C. Auris Colonization Culture Result- 

Detects Colonization



Candida Auris Infection Versus Colonization

C. Auris Culture Result- 
Could Detect Culture or  Colonization

C. Auris Culture Result- 
Could Detect Culture or  Colonization

Further investigation is needed; likely need to 
consider if the patient has active infection 

symptoms
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Multiplex 
Nucleic Acid 
Tests13

Multiplexed nucleic 
acid tests, which can 
detect several different 
bacteria, viruses and 
antibiotic resistance 
genes, can be done as 
quickly as one hour.

Nebraska Medicine 
“Guidance on Use of 
the Pneumonia Panel 
for Respiratory 
Infections “

https://www.unmc.edu/intmed/_documents/id/asp/clinicpath-pneumonia-panel-guideline.pdf
https://www.unmc.edu/intmed/_documents/id/asp/clinicpath-pneumonia-panel-guideline.pdf
https://www.unmc.edu/intmed/_documents/id/asp/clinicpath-pneumonia-panel-guideline.pdf
https://www.unmc.edu/intmed/_documents/id/asp/clinicpath-pneumonia-panel-guideline.pdf


NEBRASKA INFECTION CONTROL ASSESSMENT AND PROMOTION PROGRAM
ANTIMICROBIAL STEWARDSHIP ASSESSMENT AND PROMOTION PROGRAM

Other Examples
COVID/Influenza Combined PCR

Rapid Group A Strep Test
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Blood 
culture15

A blood culture 
can help diagnose 
bloodstream 
infections caused 
by bacteria or 
fungi.
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Negative Blood Culture



Urine Cultures Examples

Cultures are often be ordered as a 
reflex test following an abnormal 

urinalysis. 

Example of a 
urine culture 

that grew 
normal 

urogenital 
flora



Urine Culture Examples15

A urine culture may 
show the presence of 
specific bacteria, 
such as E. coli or 
Proteus Mirabilis. 

The results may also 
include the number 
of bacteria per 
milliliter (CFU/ml)
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Sputum Culture Examples



Yeast/Fungal Cultures Examples

Examples of a 
urine culture 

that grew yeast; 
no further 

workup 
completed

Example of C. Auris 
result, noting that 

it could be 
colonization or 
contamination
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Lab Report Examples: ESBL+ Escherichia Coli
Resistance Example 1: 

Resistance Example 2: 



Factors to Consider During 
Interpretation
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Clear and Accurate 
Reporting11

Essential for several 
reasons, including:

• Patient care

• Patient safety

• Effective 
treatment

Examples of 
unclear/hard to read 

lab results
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Intrinsic Resistance5

• Some bacteria have inherent resistance to certain antibiotics
• Example: Pseudomonas and ceftriaxone

• Results of antibiotics that are intrinsically resistant will often be suppressed in the results

Note that Ceftriaxone is 
not an antibiotic 
reported for this 
Pseudomonas 
Aeruginosa result. 

Pseudomonas Aeruginosa AST Results: 
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Intrinsic 
Resistance5,10

Example of organisms with 
their respective intrinsic 
antimicrobial resistance 
from LMH Health 
Antimicrobial and Clinical 
Microbiology Guidebook, 
9th Edition, January 2023. 

https://www.testmenu.com/LMH/TestDirectory/SiteFile?fileName=sidebar%5CLMH+Antibiogram+guidebook+Jan+2023.pdf
https://www.testmenu.com/LMH/TestDirectory/SiteFile?fileName=sidebar%5CLMH+Antibiogram+guidebook+Jan+2023.pdf
https://www.testmenu.com/LMH/TestDirectory/SiteFile?fileName=sidebar%5CLMH+Antibiogram+guidebook+Jan+2023.pdf
https://www.testmenu.com/LMH/TestDirectory/SiteFile?fileName=sidebar%5CLMH+Antibiogram+guidebook+Jan+2023.pdf
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Predictable Susceptibility11

Some bacteria, like those 
causing common don't 
typically undergo routine 
susceptibility testing because 
their susceptibility to 
common antibiotics is often 
predictable OR because they 
are commonly considered to 
be contaminants. 
Examples: 
• Streptococcus pyogenes 

(Group A Strep)
• Candida albicans
• Streptococcus agalactiae 

(Group B Strep) 
• Anaerobic Gram-Positive 

Rods

Yeast Result: 

Anaerobic Gram-Positive 
Rods Result: 

Group B Strep Result: 



NEBRASKA INFECTION CONTROL ASSESSMENT AND PROMOTION PROGRAM
ANTIMICROBIAL STEWARDSHIP ASSESSMENT AND PROMOTION PROGRAM

Normal flora versus probable 
pathogen

• Example- staph epi on the skin

• Example- candida in the lungs

Specimen Contamination

• Example- Bacillus spp. on a 
blood culture

Pathogen-
Specific 
Considerations1

Chart in the Workbook on page 18
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Specimen Contamination1,7

Contamination of Specimens (no more than 2 
potential pathogens per culture) 

• 3 or more indicate a poorly collected 
specimen

Possibly Contaminated Urine Culture

Possibly Contaminated Blood Culture

Possibly Contaminated Urine Culture
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Summary1

• Interpreting microbiology 
results requires a combination 
of technical expertise and 
clinical judgment. 

• It is important to accurately 
identify the microorganisms, 
understand their susceptibility 
patterns, and consider the 
patient's overall clinical 
picture.

• The clinical microbiology 
laboratory is an important 
partner in the practice of 
infection prevention.

Figure in the Workbook on page 19
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