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Terminology and abbreviations

16S rRNA gene sequencing = 16S rDNA sequencing = 

16S metagenomics (=amplicon metagenomics) vs shotgun 
metagenomics

seq: short for sequencing 

ONT: Oxford Nanopore Technologies (long-read sequencing)
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What’s your previous 
experience with 16S rDNA seq?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design


Aim and learning objectives

Aim: Acquire a good understanding of the clinical application, interpretation and 
reporting of 16S rDNA sequencing results

Specific learning objectives: At the end of this session, you will be able to

1. Understand some strengths and weaknesses of 16S rDNA seq

2. Evaluate whether a sample is suitable for 16S rDNA seq or not

3. Know what considerations are important in the clinical reporting of 16S seq

4. Remember that a multiprofessional involvement is encouraged  
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Outline

This session consists of the following elements

• Culture or 16S rDNA sequencing?

• Sample selection

• ONT report and visualization, what do I consider?

• Clinical cases

• Future perspectives
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Culture vs 16S rDNA sequencing

• Culturing enables antimicrobial 

susceptibility testing, is 

cheaper, less resource 

demanding and (used to be) 
faster
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• Normally sterile locations

• Fastidious, anaerobic and non-

culturable bacteria (culture-

negative suspected infections)

• When antibiotic treatment has 

been initiated before 

sampling/treatment failure

ONT 16S rDNA seq: Challenging culture-based methods on being fast
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Clinical case 1, pleural effusion
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Microbiological diagnostic workup
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Clinical case 2, pleural effusion

Background: B-cell lymphoma 

History of present illness: Fever 40 
grader, chills and feeling unwell for 
2-3 days. 

Chest X-ray: Consolidation consistent 
with pneumonia 

→ Benzylpenicillin, but clinical 
response not satisfactory → 
Cefotaxime + CT-scan, pleural 
fluid

→ Blood culture negative

➢ Pleural tap for 16S rDNA seq
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Clinical case 3, hip infection
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Clinical case 4, abdominal drainage
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Which of the following samples 
would you accept for 16S 
metagenomics?

The Slido app must be installed on every computer you’re presenting from

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design
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In summary

• Culture-based methods are still often the primary diagnostic 

method for bacterial infections

• 16S is rarely required, hard to pin-point when it is, but potentially 

essential for the outcome in a minority of cases

So how can clinical laboratories help guide clinicians to identify right 

situations/samples for 16S rDNA sequencing?
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Communicate indications and 
limitations

• Sampling instructions on web

• Guidance in requisition form

• Directed diagnostic 

stewardship: ID-, orthopaedic-, 

surgical- and ENT-units

• Follow-up systematic errors of 

referral
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Sample accessioning (potential rejection) and processing

Yes: Sterile sample material (cerebrospinal fluid, synovial fluid, 
pleural/pericardial effusion, deep tissue samples)

Selection: Orthopaedic tissue samplings: 5 to culture, 1-5 to 
16S rDNA seq: we analyse 2, rest if requested

No: Material from drain, non-sterile (chronic wound, pressure 
wound, amputation wound…), airways

Grey zone:
• Abscesses: Puncture yes, drain no. Superficial usually no, deep 

usually yes

• Deep tissue samples from “small, non-sterile body parts” i.e. 
feet, hands

• Ear samplings (from middle ear, not ear canal)
15



Classified as ECDC NORMAL

Ear samples kept rising, how to handle?

• Surprisingly, rarely a rich microbiota although we receive swabs taken 
through ear canal. Compiled data 2024-2025:
• 30% of samples: only normal microbiota

• 45% of samples: finding that was already found in culture

• 25% of samples: primary pathogen, not found in culture 

• Strategy: accept ear samples provided that
• Sampling from ENT ward

• Paracentesis (ear drum has been punctured for sampling from middle ear)

• Do not report other species if a primary pathogen is present

• Comment findings normally present in ear canal ”Belongs to the normal flora, 
clinically relevant?” 
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Clinical case 4, labyrinthitis

• Inner ear infection. Rare complication to acute 
media otitis

• Bacterial aetiology: Pneumococci, H. influenzae, 
Group A Streptococci, M. catarrhalis, meningococci

• Child, 3 days of pain in ear, develops dizziness 
despite PcV. ER → cefotaxime, sampling:
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The immunocompromised patient
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• Increased susceptibility of infections in general

• More prone to acquire rare infections with fastidious or 

unculturable bacteria 

• Might not produce antibodies – compromises serological 

diagnostics
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Clinical case 5

Young, healthy person with peripheral facial palsy

Clinical case 6

Elderly patient with leukaemia, headache 
(immunocompromised)
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Clinical case 5

Young, healthy person with peripheral facial palsy

Clinical case 6

Elderly patient with leukaemia, headache 
(immunocompromised)
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ONT 16S output and visualization

Negative control 
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ONT 16S output and visualization

Positive clinical sample: Cerebrospinal fluid

22



Classified as ECDC NORMAL

ONT 16S output and visualization

Negative clinical sample: Cerebrospinal fluid
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Summary, considerations when reporting

• What is clinically relevant?

• Do I need to take any urgent actions? (Risk Group 3 pathogens, 
severely ill patient on inefficient antibiotics)

• Do I need to take any important, less urgent actions? (specific methods 
(TB), notifiable communicable diseases, verify, send to reference 
laboratory, typing etc)
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• What is in the negative control?

• What are we used to see in “our” background?

• What is recurring in the background, in this run? 

• Identity
• Coverage
• Abundance

• “No hits” in database 



Present vs future perspectives

• Present workflow (TAT 3-8 days)

• Steadily increasing sample load

• 16S often requested simultaneously as culture

• ONT workflow (TAT <1 day)

• 16S will become even more attractive and 
impactful

• Easier to refrain from 16S before culture?

• Collaborate! Multiprofessional teams highly 
encouraged!
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Break till 11.30

Don’t leave this meeting
Just turn off the camera
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Reusing this content
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You are free: 
 to share – to copy, distribute and transmit the work 
 to remix – to adapt the work 

Under the following conditions; you must attribute the work in the manner specified by the 
author or licensor but not:

• in any way that suggests that they endorse you or your use of the work
• in any way that suggests you are author of the work.

This work is licensed under the Creative Commons (http://creativecommons.org)
Attribution 4.0 Generic license

The authors of this slide/page encourage educators, trainers, and professionals to include this 
slide within their documents and presentations for rightful attribution of their works and thus 
also allow it to be easily shared. (ECV1-29/9/11) 

Terms of usage (Learning Portal)

http://creativecommons.org/
https://learning.ecdc.europa.eu/mod/page/view.php?id=39796
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