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Background

• Lead Consultant microbiologist at the Hospital of 
South-West Jutland (SVS) and Professor in Clinical
Microbiology at Institute for Health Research, SDU

• Consultant microbiologist for over 25 years in 
Scotland responsible for diagnostic laboratory
services in Edinburgh and Glasgow

• Former Director for Scottish Reference Laboratory 
facilities in Glasgow (including AMR reference 
laboratory) 
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Overview

1. How do the clinical microbiology laboratories in 
hospitals in Denmark currently work with the 
national reference laboratory for AMR? 

2. How do the clinical microbiology laboratories 
use the reports and advice from the NRL?

3. Other uses of WGS from the perspective of the 
clinical laboratory 
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How do the clinical microbiology 
laboratories in hospitals in Denmark 
currently work with the national reference 
laboratory for AMR? 
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Organisation of Clinical Microbiology in 
Denmark

• Danish population is 5.9 million

• There are 10 human diagnostic clinical
microbiology laboratories (KMAs)

• Each employs a mixture of medically-qualified
specialists in clinical microbiology, scientists, 
technical staff, and administrative staff

• Responsible for the provision of the majority
of diagnostic microbiology services for 
human patients

• SSI in Copenhagen provides specialist 
diagnostic services, as well as typing and 
epidemiological, and national surveillance
and national infection prevention and control
guidance

12 August 2021
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Role of the diagnostic laboratories

• Clinical microbiology laboratories are responsible for initial detection, isolation and antimicrobial
susceptibility testing of organisms isolated from patient samples from hospitals and GPs

• Suspected infection

• Screening samples

• Detection/isolation of pathogens uses a mixture of conventional culture techniques and/or 
molecular methods

• The individual laboratory has responsibility for choice of methodology. All of the human clinical
diagnostic laboratories participate in EQA programmes, and have quality systems in place

• Identification of organisms is performed predominantly by MALDI-TOF, and initial resistance
determination is mainly based on disk diffusion according to NORDICAST criteria. 

• Initial identification and resistance testing can be augmented by other phenotypic and molecular
methods
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Carbapenem resistant organisms

Screening Test

Previously positive

Household contact

Transfer from another hospital in 

Scandinavia

Hospital Treatment outside of 

Scandinavia in the last 6 months

Lived outside Scandinavia in the last 

6 months and received antibiotic

treatment

Lived under harsh conditions in the 

last 6 months (war zone/refugee etc)
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Screen with chromogenic agar

Phenotypic sensitivity

testing

(Disk diffusion and E-

test)

MALDI-ID

Isolate from clinical

infection
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Criteria for referral of isolates

Organism Isolate sent to NRL Numbers recorded in national surveillance

Carbapenem-resistant (Enterobacteriaceae, 
Pseudomonas spp, Acinetobacter spp.)

All first isolates, >1 year since last isolate, 
Altered ID, Altered resistance phenotype, 
Altered carbapenamase type

Yes

12 August 2021
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Support from the NRL

• Confirmation of ID and presence of carbapenemase

• Identification of carbapenemase genes

• Detection of targets missed by local KMA methods

• CARBA 5 NG: KPC, OXA-48 like, VIM, IMP, NDM 

• Molecular typing by WGS

• Additional antimicrobial testing

• Advice and support

• Criteria for sending isolates to the NRL

• Advice on investigation of outbreaks
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How do the clinical microbiology 
laboratories use the reports and advice from 
the NRL?
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Criteria for referral of isolates
Organism Isolate sent to NRL Numbers recorded in national surveillance

Carbapenem-resistant (Enterobacteriaceae, 
Pseudomonas spp, Acinetobacter spp.)

All first isolates, >1 year since last isolate, 
Altered ID, Altered resistance phenotype, 
Altered carbapenemase type

Yes

VRE All first isolates, >1 year since last isolate Yes

MRSA All first isolates, >1 year since last isolate, 
Altered resistance phenotype

Yes

Clostridium difficile Suspected outbreak, Suspected ribotype O27, 
All first isolates per patient in April/October

Yes (toxin-positive)

Vibrio spp. All first isolates/episode Yes

Salmonella spp. All first isolates/episode Yes

STEC/EPEC/ETEC/EIEC All first isolates/episode Yes

Yersinia spp. All first isolates/episode Yes

Listeria spp. All first isolates/episode Yes

Campylobacter spp. Not routinely sent Yes

12 August 2021
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Example from the annual Infection

Prevention and Control report from SVS 

for 2021/2022
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Carbapenamese-resistant Acinetobacter baumanii EpiLinx

outbreak report

Datcu R, Hasman H, Dyrgaard Rathmann A, Boczan, Bødker K, 

Østergaard Hansen F, Sanchez Garcia R, Song Z, Coia J. 

Presented as a poster at the 2021 FIS meeting in Manchester UK

Dec 20 Jan 20 Feb 21 Mar 21
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Example of 6 month cgMLST analysis of all 

C.difficle isolates in South-Denmark region
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Advice and information from the NRL

• Investigation of the individual patient

• Investigation of outbreaks

• Troubleshooting of existing methods

• Implementation of new methods

• Meetings

• Epidemiology

• Local/Regional

• National

• International

• Communication

• Reports

• Online

• Publications
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Other uses of WGS from the perspective of 
the clinical laboratory 
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WGS will be applied to an ever-increasing
range of pathogens

• Bacteria

• Mycobacterium spp., Listeria spp., MDROs, pneumococci, meningococci, Legionella spp., 
coagulase-negative staphylococci

• Viruses

• SARS-Cov2, SARS, MERS, HIV, Hepatitis (HAV, HBV, HCV, HEV), Influenza, Monkeypox

• Fungi

• Candida spp., Aspergillus spp.

• Parasites

• Plasmodium spp., Schistosoma spp., 
Cryptosporidium spp.
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WGS and diagnostics

• Metagenomic analysis

• Sterile body fluids

• CSF, joint aspirates

• Typing from sample

• Microbiome and disease

• Dysbiosis

• Modulation of other disease states

• Diagnostic microbiology

• ID, resistance determination and epidemiology data
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Current developments
Danish COVID-19 genomics consortium

• To assist public health authorities to monitor the spread of SARS-
CoV-2

• Large-scale SARS-CoV-2 sequencing capacity was initially 
established at Aalborg University and local sequencing capacity 
at Statens Serum Institute and Hvidovre Hospital

• Since then expanded to include almost all KMAs in Denmark 
(Illumina/ONT)

https://www.covid19genomics.dk/about

Listeria outbreak in Denmark

• Current outbreak with ST 8 and ST11

• Majority of sequencing performed centrally at SSI

• Local sequencing (ONT) at KMA Slagelse

12 August 2021

19



HOSPITAL SOUTH WEST JUTLAND , RESEARCH UNIT OF 

CLINICAL MICROBIOLOGY

The future? 

12 August 2021
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What matters for the clinical laboratory?

• Quality

• Accuracy

• Turnaround time

• Reliability

• Responsiveness

• Availability

• Requesting and reporting

• Feedback

• User involvement

• Improved outcome

• Improved patient outcome

• Outbreaks controlled

• Infections prevented

• Emergence of resistance reduced
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