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Outline 

• Our Laboratory 

• MDR bacteria in today´s health care 

• Current technical developments in microbiology 

• EQAs in infectious disease 

• Approach to generate reference material for MRSA 

detetion - AntiMicroResist   
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Institute for Med. Laboratory Diagnostics (IML) 
at a glance 

• 2017: approx. 3 Mio. analysis/year 
• Microbiology for >3000 beds / 7 hospitals  
• Blood bank 
• Accreditated according  to DIN ISO 17025 and 15189 
• Reference Laboratory for Infectious Diseases of the Reference Institute for 

Bioanalytics (RfB) of the DGKL e.V.  
• Scientific interests 

• QA of complex diagnsotics procedures 

• Mechanism and detection of MDR bacteria  

• Molecular mechanisms of inflammation 
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The problem 
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MDR pathogens 
 

• MRSA (Methicillin-resistant Staphylococcus aureus) 

• MDR-gram negative enterobacteriaceae / carbapenem resistance 

• VRE (vancomycin-resistant Enterococcus faecium)  

• Mycobacterium tuberculosis 

 

 

 

MDR = multidrug resistant 
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Surveillance of antimicrobial resistance in Europe - 2013 

Staphylococcus aureus. 

Percentage (%) of 

invasive isolates with 

resistance to meticillin 

(MRSA), by country, 

EU/EEA countries, 2013  
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ECDC REPORT 

ECDC Data 
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Surveillance of antimicrobial resistance in Europe - 2016  

Staphylococcus aureus. 

Percentage (%) of 

invasive isolates with 

resistance to meticillin 

(MRSA), by country, 

EU/EEA countries, 2016  
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ECDC REPORT 

ECDC Data 
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Surveillance of antimicrobial resistance in Europe - 2016  

Staphylococcus aureus. 

Distribution of isolates: 

fully susceptible and 

resistant to one, two and 

three antimicrobial 

groups (among isolates 

tested for meticillin, 

fluoroquinolones and 

rifampicin. By country, 

EU/EEA countries, 2016  
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ECDC REPORT 

ECDC Data 
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Klebsiella pneumoniae: percentage of invasive isolates with resistance to 
carbapenems (%R), 2012-2015  
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ECDC REPORT SUMMARY Summary of latest data on antibiotic resistance in the EU, November 2016  

ECDC Data 
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Klebsiella pneumoniae:  
 
Total number of invasive 
isolates tested (N) and 
percentage with 
resistance to 
carbapenems (%R), 
including 95% 
confidence intervals 
(95% CI), EU/EEA 
countries, 2012-2015  
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K. pneumoniae/CRE + 



Current technical developments 

— 
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New technologies in microbiology-
microbiology is changing 

POCT PCR/walkaway 
System, DNA prep, 

ampification & detection 
e.g.MRSA/Influenza 

etc… 
 

POCT PCR/walkaway 
System, DNA prep, 

ampification & detection 
e.g.MRSA etc…. 

 
Multiplex detection, in 
part uceic acid based, 

 
 

Multiplex detection, in 
part nucleic acid based, 

 
 

Multiplex detection, in 
part nucleic acid based, 
Detection from blood 

culture  
 
 

Identification from blood 
culture and 

Antimicrobial 
susceptibility testing in 

7h  
 
 

Isothermal amplification 
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New diagnostic techniques  

System Diagnostics 
from blood 

culture 

MRE Detection MIC ? Lab developed 
test possible ? 

Multiplex 
Assays? 

Roche Liat - MRSA - - duplex 

GenMark DX + mecA, mecC, vanA, 
vanB, CTX-M, IMP, 
KPC, NDM, OXA, 

VIM (Blood culture 
panel) 

- - + 

Biofire Film 
Array  

+ MRSA, 
carbapenemase 

Van A & B  

- - + 

Cepheid - 
GeneXpert 

+ + - - (miRNA?) - 

BD-Max MRSA, 
carbapenemase, 

Van A & B 

- + - 

Seegene + - - ? + 

Accelerate + + + - pheno 
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Increasing demand  

(e.g. ABS or hygiene) 

Clinical benefit? 

New EQA formats? 

New reference  

materials? 

Economic impact in  

health care?  

New diagnostic techniques 

New assay formats 
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EQAs in infectious disease 
— 
brief summary 
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C-MD of the IFCC addressing MDX EQA in 
microbiology  
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EQUALM 
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EQA formats 

Shipment 2-4x/year 

 

Tests for infection diagnostics by molecular genetic testing 

methods: 

• EQA samples are provided as lyophilized DNA of 500 ng 

 

Detection of antigens or antibodies 

• EQA samples are provided as an aliquot of plasmas or sera 

 

Cultural detection methods 

• Shipping of smears/eswabs 

 

Virtual EQAs 

• Online proficiency testing / interpretation of high reslution 

microscopic images in a given clinical context 

Trichophyton violaceum 
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Providing EQA samples – antigen & antibody 

• Identification & recruitment of donors (e.g. 

Malaria/Treponema pall.) 

•Alternatively: Aliquoting of quarantine plasmas 

•Characterization of the aliquots by screening test 

procedures 

•Expansion of the existing plasma biobank (>200 

plasmas) 

•Characterization / cross-validation with further 

tests 

 



Optionaler Absender 

Multiparametric EQA sample for NAT 

XX.XX.20XX Titel der Präsentation 20 



Optionaler Absender 

MRSA Screening 
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molecular      culture 
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EQA: VRE Screening         EQA: Screening MDR gram neg./CRE 
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Differences in resistance patterns/genes 
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EU Project  
AntiMicroResist - AMR 
— 
WP1 
https://www.euramet.org/research-innovation/search-research-

projects/details/?eurametCtcp_project_show%5Bproject%5D=1421 
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Task 1.3 

Development of candidate reference materials for molecular 

measurements directly from clinical samples associated with AMR 

assessment  

The aim of this task is to develop and assess the performance of candidate 

reference materials needed to support routine and novel molecular screening 

of bacterial AMR 

 

Approach to generate a candidate reference  
material for MRSA detection  
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Task 1.3: Development of candidate reference materials for molecular 

measurements directly from clinical samples associated with AMR 

assessment 
 Activity Activity description Partners 

A1.3.1 Following discussion with GOSH, UCG, UCL and UWH, and with input from A1.1.2, NIB and LGC will develop and optimise specific PCR methods for the subsequent 

quantification of the candidate reference materials. Where appropriate these assays will also be used to quantify the DNA materials used in Task 4.2. A range of at 

least 3 extraction methods (e.g. CTAB, Qiagen DNeasy and Prepman) will be compared to determine the most suitable upstream method for preparing the DNA for 

molecular analysis. 

NIB, LGC, GOSH, UCG, UCL, 

UWH 

A1.3.2 GOSH will provide at least 10 patient samples that have been previously monitored for infectious diseases. These samples may include, but will not be limited to, 

DNA extracts from blood. GOSH, UWH, UCL and UCG will then prepare these samples for use in subsequent comparisons in A1.3.5. GOSH will also prepare and 

quantify at least 10 clinical bacterial isolates for preparation in A1.3.3. These are likely to be of S. aureus, but other bacteria could be prepared and quantified as well. 

GOSH, UWH, UCL, UCG  

A1.3.3 LGC and UWH will prepare batches of ~200 units of each of the candidate reference materials (at least two materials for current and novel molecular screening) 

selected in A1.3.2 and will characterise the homogeneity and stability of the material using dPCR or qPCR. Purity will also be evaluated using next generation 

sequencing. Depending on the findings of A1.1.2 materials are likely to contain either whole bacteria or nucleic acid extracts.  

Materials will be assessed by LGC, NIB, PTB and TUBITAK and quantified using reported consensus values and expanded uncertainties (following a method based 

on that developed in EMRP JRP HLT08). The most likely method to be used for quantification will be dPCR. However, this will differ from the application in WP2 as it 

will not consider SI traceability to the same extent, nonetheless the results of Task 2.2 will be used in this activity. It is anticipated that the uncertainties will be <50 %. 

Values will be compared to conventional culture based counting methods performed by GOSH in A1.3.2.  

LGC, UWH, NIB, PTB, TUBITAK 

A1.3.4 LGC will distribute all of the materials produced in A1.3.3, for use with the current molecular screening methods used in A1.3.5 and A1.3.6, to the clinical laboratories 

at GOSH, UWH, UCL, UCG and to at least another five clinical laboratories. These will be identified by UWH who organise EQA schemes.   

LGC, UWH, UCL, GOSH, UCG  

A1.3.5 UWH will coordinate an inter laboratory trial which will include GOSH, UCL, UCG and at least another five clinical laboratories. The materials from A1.3.4 will be 

assessed using clinical laboratory methods (e.g. PCR). The results will then be used to determine how they perform as a candidate reference material and they will 

be used to assess laboratory performance. Clinical laboratories will be asked to perform their routine identification test as well as, where possible qPCR, in order to 

measure the quantity of the candidate reference material. Clinical samples will be included in the comparison in order to enable an assessment of the commutability 

of the candidate reference material. Data will be analysed with the assistance of LGC.   

UWH, UCL, GOSH, UCG, LGC 

A1.3.6 LGC and NIB will use the candidate reference materials from A1.3.4 for novel molecular screening (i.e. qPCR), will perform a pilot comparison of the materials by 

high throughput qPCR and will use the POC approaches selected in A1.1.2 to determine how the reference materials perform. Agreement between the laboratories 

will be assessed. Application of high throughput qPCR represents a new measurement capability for the genetic measurement of AMR. Where appropriate these 

approaches will also be used in conjunction with Task 4.3. 

LGC, NIB 

A1.3.7 LGC will write a report describing the performance of the candidate reference materials, with associated uncertainties, in order to recommend the most appropriate 

format (i.e. whole bacteria or nucleic acid extracts). LGC will distribute drafts to UWH, NIB, PTB, TUBITAK, UCL, GOSH and UCG for comments before finalising the 

report.  

LGC, UWH, NIB, PTB, TUBITAK, 

UCL, GOSH, UCG 

Design assays 

Obtain clinical samples/culture isolates 

Prepare and characterise EQA materials 

Distribute materials 

Perform EQA 

Also consider POC/high throughput methods 

Report findings 
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Material Plan 

MRSA - Methicillin-resistant Staphylococcus aureus  
MSSA - Methicillin-susceptible Staphylococcus aureus 
MRSE - Methicillin-resistant Staphylococcus epidermidis 

Sample No. Level Organism 

1 High MRSA 

2 Low MRSA 

3 High 
  
Low  

MSSA  
 
and MRSE  

4 Low MRSE 
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Work package 1 

Generation of 
potential 
reference 
material 

Testing (different 
methods/different 

laboratories) 

Pilot EQA  in 
field testing  

28 

Culture methods  
Digital PCR 

„conventional“ PCR/POCT PCR 
 

(LGC/PTB/IML/…)  

28 Material to be provided for  
ten laboratories 
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Summary 

• There is an increasing demand to detect MDR bacteria  

• Microbiology changes; many new techniques/methods offer the 

possibility to analyse patients´samples immediately  

• New reference materials and new EQAs should be designed to face the 

clinical need / to fit for different diagnostic procedures  
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