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Background: Limited evidence supports routine use of Whole Genome Sequencing (WGS) in clinical
microbiology. This study aimed at evaluating the applicability of WGS-based microbial diagnostics in Denmark.

Materials/methods: Among all bacterial cultures (n=2,024) processed by all 11 Danish Clinical Microbiology
Laboratories (DCM) on a single day in 2018, 500 isolates were randomly selected, creating a non-biased snapshot
of bacteria causing clinical infections across the entire country on that day. Antimicrobial susceptibility testing
(AST) was performed by broth microdilution using commercial panels (or agar dilution for anaerobes) and
interpreted using EUCAST clinical breakpoints. WGS was performed by Illumina NextSeq and data were analyzed
at Center for Genomic Epidemiology with KmerFinder and MGMapper (species identification), ResFinder
(antimicrobial resistance (AMR) genes) and MLST. Obtained results were compared with those previously
generated by DCM’s routine diagnostics.

Results: In total 498 isolates could be examined. For 467 (93.8%), routine and WGS-based species identification
were consistent. For 12 (2.4%) and 16 (3.2%) isolates, WGS identified different congeneric species and different
genera compared to routine diagnostics, respectively, showing higher accuracy than routine diagnostics. For three
isolates, either routine or WGS-based methods could not provide definite identification (Figure). According to
WGS identification, the most prevalent species in the collection were Escherichia coli (n=170), Staphylococcus
aureus (n=89), Enterococcus faecalis (n=23), Streptococcus agalactiae (n=23), Pseudomonas aeruginosa (n=21)
and Klebsiella pneumoniae (n=20), with other species being represented by less than 20 isolates each (Figure). Of
~10,000 antimicrobial-isolate combinations obtained, 5,198 were analyzed, corresponding to results for all
Enterobacteriaceae. We observed 93.1% AMR genotype-phenotype concordance (Figure). WGS generally
predicted i) resistance to ampicillin, third- and fourth-generation cephalosporins, ciprofloxacin, gentamicin,
tobramycin, trimethoprim-sulfamethoxazole and tetracycline, and ii) susceptibility to ampicillin, cefazolin, cefoxitin,
carbapenems, colistin, ciprofloxacin, gentamicin, tobramycin, trimethoprim-sulfamethoxazole, tetracycline and
tigecycline as accurately as phenotypic methods. However, genotype-phenotype discordances were also observed.

Conclusions: These results indicate that WGS is currently applicable in clinical microbiology diagnostics for
species identification and AST for selected antimicrobials, mainly because current knowledge of resistance



mechanisms and/or breakpoints for resistance is still incomplete. AMR genotype-phenotype concordance for non-
Enterobacteriaceae is being analyzed and will be presented at the conference.
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