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Main advantages

• Higher resolution for typing and cluster analysis

• Simplicity of storing and sharing data

Main concerns

• Acceptance by healthcare professionals

• Cost of implementation and routine use
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Whole-genome sequencing in clinical settings

Cost-analysis studies



Summary of publications

• Eight studies selected: WGS-based diagnostics and/or surveillance

• Very recent analyses: 2019 - 2021

• Similar type of socioeconomic settings: United Kingdom, Australia, Canada, United States of America

• Catchment sizes: hospital-wide up to country-wide

• Timeframes for conclusions: mainly yearly
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Cost-analysis studies

Savings of million Euros per year

[ Decrease in number of infections, hospitalizations and deaths ]



Publications

• Three analysed in-depth as examples

• Rest summarized in the end
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Cost-analysis studies



Colman RE, Mace A, Seifert M, Hetzel J, Mshaiel H, Suresh A, et al. Whole-genome and 

targeted sequencing of drug-resistant Mycobacterium tuberculosis on the iSeq100 and 

MiSeq: A performance, ease-of-use, and cost evaluation. PLoS Med 2019;16:e1002794. 

https://doi.org/10.1371/journal.pmed.1002794.
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Cost-analysis studies
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Cost-analysis studies

USA, 2018
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Cost-analysis studies

Cost trajectories with total numbers of samples processed. Cost per sample was calculated for average depth of 50× coverage using 2 × 150 bp 

runs. Total cost includes capital cost of sequencer and sequencing cost per sample.
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Cost-analysis studies
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Cost-analysis studies
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Cost-analysis studies

https://www.illumina.com/systems/sequencing-platforms.html



What does this mean for us?

• It’s not enough to consider the initial cost of the machine

• Person-work hours must be taken into account

• Throughput needs must be evaluated
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Cost-analysis studies



Gordon LG, Elliott TM, Forde B, Mitchell B, Russo PL, Paterson DL, et al. Budget impact

analysis of routinely using whole-genomic sequencing of six multidrug-resistant bacterial

pathogens in Queensland, Australia. BMJ Open 2021;11:e041968. 

https://doi.org/10.1136/bmjopen-2020-041968.
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Cost-analysis studies

2021

Approx. 1.6 M hospitalizations/year
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Cost-analysis studies
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Cost-analysis studies



15

Cost-analysis studies

20 M EUR

38%

0.7%



What does this mean for us?

• It’s important to have a strong overview of national epidemiological situation

• Costs are pathogen-dependent

• Clear advantage of WGS-based surveillance compared to other methods
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Cost-analysis studies



Kumar P, Sundermann AJ, Martin EM, Snyder GM, Marsh JW, Harrison LH, et al. Method for 

Economic Evaluation of Bacterial Whole Genome Sequencing Surveillance Compared

to Standard of Care in Detecting Hospital Outbreaks. Clin Infect Dis 2021;73:E9–18. 

https://doi.org/10.1093/cid/ciaa512.
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Cost-analysis studies

U.S.A.



” The number of transmissions averted (…)

(…) total number of days taken to obtain WGS results and intervene (…)

(…) assumed 8 days 

(5 days to take the culture since transmission + 3 days to receive culture results) ”
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Cost-analysis studies
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Cost-analysis studies



What does this mean for us?

• It’s possible to perform more ”simple” retroactive analyses of cost-effectiveness

• More modest savings this way, but still clear advantage of WGS-based surveillance

21

Cost-analysis studies
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Cost-analysis studies

Reference Settings Conclusions

Dymond A, Davies H, Mealing S, Pollit V, Coll F, Brown 

NM, et al. Genomic Surveillance of Methicillin-resistant

Staphylococcus aureus: A Mathematical Early Modeling

Study of 

Cost-effectiveness. Clin Infect Dis 2020;70:1613–9. 

https://doi.org/10.1093/cid/ciz480.

United Kingdom, one hospital 

with catchment of 5 M people

(65.000 patients), during one

year

290 cases avoided

2 deaths prevented

Savings of 800,000 EUR per year

(only considering MRSA)

Elliott TM, Lee XJ, Foeglein A, Harris PN, Gordon LG. A 

hybrid simulation model approach to examine bacterial

genome sequencing during a hospital outbreak. BMC 

Infect Dis 

2020;20:72. https://doi.org/10.1186/s12879-019-4743-3.

U.S.A., one nosocomial

outbreak of E. coli within a 

cohort of ca. 550 patients

Early WGS:

151 colonizations avoided

40 infections prevented

Savings of 500.000 EUR per one

outbreak

Sundermann AJ, Chen J, Kumar P, Ayres AM, Cho S-T, 

Ezeonwuka C, et al. Whole-Genome Sequencing

Surveillance and Machine Learning of the Electronic 

Health Record for 

Enhanced Healthcare Outbreak Detection. Clin Infect

Dis 2021;ciab946. https://doi.org/10.1093/cid/ciab946.

U.S.A., surveillance of HAI 

during two years in one

hospital

25 to 63 transmissions avoided

8.000 to 11.000 EUR saved per 

transmission

Total savings of 197.000 to 

710.000 EUR

Hospitalar
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Cost-analysis studies

Reference Settings Conclusions

Jain S, Mukhopadhyay K, Thomassin PJ. An 

economic analysis of salmonella detection in fresh

produce, poultry, and eggs using whole genome

sequencing technology in Canada. 

Food Res Int 2019;116:802–9. 

https://doi.org/10.1016/j.foodres.2018.09.014.

Nontyphoidal Salmonellosis 

from fresh produce, poultry 

and eggs in Canada

Savings of 4 - 66 M Euro per year

Brown B, Allard M, Bazaco MC, Blankenship J, 

Minor T. An economic evaluation of the Whole 

Genome Sequencing source tracking program in 

the U.S. PLoS One 2021;16:e0258262. 

https://doi.org/10.1371/journal.pone.0258262.

GenomeTrakr network on 

the U.S.A. (foodborne E. 

coli, Listeria, and 

Salmonella)

Savings of > 450 M Euro per year

Food



Limitations

• Cost-analysis studies are generally restricted to the place where they are conducted

• Most of these are predictive

Applicability

• Framework to conduct local analysis

• Evidence to include in business cases
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To consider…
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Thank you on behalf of the

FWD AMR-RefLabCap team

fwdamr@ssi.dk


