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Background. Whole genome sequencing (WGS) surveillance and electronic health record data mining have the potential to
greatly enhance the identification and control of hospital outbreaks. The objective was to develop methods for examining economic
value of a WGS surveillance-based infection prevention (IP) program compared to standard of care (SoC).

Methods. The economic value of a WGS surveillance-based IP program was assessed from a hospital’s perspective using histor-
ical outbreaks from 2011-2016. We used transmission network of outbreaks to estimate incremental cost per transmission averted.
The number of transmissions averted depended on the effectiveness of intervening against transmission routes, time from transmis-
sion to positive culture results and time taken to obtain WGS results and intervene on the transmission route identified. The total
cost of an IP program included cost of staffing, WGS, and treating infections.

Results. Approximately 41 out of 89 (46%) transmissions could have been averted under the WGS surveillance-based IP pro-
gram, and it was found to be a less costly and more effective strategy than SoC. The results were most sensitive to the cost of
performing WGS and the number of isolates sequenced per year under WGS surveillance. The probability of the WGS surveillance-

based IP program being cost-effective was 80% if willingness to pay exceeded $2400 per transmission averted.

Conclusions.

The proposed economic analysis is a useful tool to examine economic value of a WGS surveillance-based IP pro-

gram. These methods will be applied to a prospective evaluation of WGS surveillance compared to SoC.
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Healthcare-associated infections (HAIs) are one of the most
common complications of hospital care and are associated with
a prolonged hospital stay, increased healthcare costs and poorer
health outcomes [1-3]. The annual direct medical cost of HAIs
in the United States is estimated to range from $28 to $45 bil-
lion [4].

Considering this significant public health burden, efforts to
improve quality of care and reduce HAIs at the national level
have increased [5]. The usual approach to detect an outbreak
in hospitals is a multistep process [6]. First, systematic HAI
surveillance is undertaken to identify patients who might be
involved in an outbreak. If a cluster of infections is suspected
by identifying presumptively related pathogens, the hospital’s
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infection prevention (IP) team may investigate possible epide-
miological links between patients involved using the electronic
health record (EHR) to identify plausible sources of transmis-
sion. Common routes of transmission include environmental
contamination, transient (or less commonly, sustained) health-
care worker carriage, or a contaminated medical device or
therapy [7]. For some outbreaks, there may be >1 transmission
route. For example, transmission may start on a shared hospital
unit and then continued via a contaminated device. As part of
an IP investigation, bacterial whole genome sequencing (WGS)
or another molecular typing method may confirm or refute
that the outbreak is caused by a single strain. We refer to this
approach as standard of care (SoC) where WGS is only done
in reaction to a suspected outbreak, if available at the specific
hospital. There is evidence that the SoC approach misses some
outbreaks [8] or results in a delay in detecting an outbreak [9].
With the widespread use of the EHR in hospitals and a reduc-
tion in costs of bacterial WGS, it is possible to enhance the de-
tection of hospital outbreaks. We can identify genetically related
isolates through WGS and hence identify patients involved in
the outbreak. Afterward, EHR can be used to identify prob-
able transmission route(s) as it has near real-time information
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on the patient’s location, procedures, treatments and contact
with healthcare personnel. We refer to this approach as WGS
surveillance-based IP program.

Under WGS surveillance, WGS is performed on all clinical
isolates of designated bacterial pathogens, which were selected
based on (1) causing substantial morbidity and mortality, (2)
being associated with antibiotic resistance, and (3) propensity to
cause healthcare-associated outbreaks. In contrast, under SoC,
WGS is performed on isolates of any bacterial species that are
suspected to be involved in outbreak. Two features of this ap-
proach are that WGS surveillance generally requires sequencing
to be performed on a much larger number of bacterial isolates
than occurs under SoC and that WGS surveillance is antici-
pated to detect outbreaks that would not be detected by SoC.

Although IP programs are essential to patient care and
safety, they also contribute to the operating costs of a hos-
pital. Therefore, a hospital needs an effective and efficient IP
program. A cost-effectiveness analysis can be used to evaluate
whether additional expenditure on a WGS surveillance-based
IP program is of benefit to a hospital. Even though a number
of studies have examined economic value of IP programs [10-
13], only Dymond et al [14] has examined cost-effectiveness of
WGS-based surveillance. They concluded WGS-surveillance
to be a cost saving and more effective approach than SoC for
methicillin-resistant - Staphylococcus aureus (MRSA) infec-
tions because they presumed 90% reduction in probability of
MRSA acquisition under the WGS surveillance-based program.
The present study contributes to knowledge by incorporating
outbreak transmission networks, effectiveness of intervening
against a variety of transmission routes and including outbreaks
of high-impact organisms such as Klebsiella pneumoniae, and
Pseudomonas aeruginosa into economic evaluation.

The objective of this study was to develop a method to com-
prehensively assess the cost-effectiveness and budget impact of
a WGS surveillance-based IP program compared to the SoC
using outbreaks that were detected by SoC over a 5-year period
at our institution.

METHODS

The analysis was conducted from the perspective of University
of Pittsburgh Medical Center (UPMC) Presbyterian Hospital, an
adult medical/surgical tertiary care hospital [15]. The method
for estimating economic benefit of IP program consisted of 3
steps: (i) building the transmission network for each outbreak,
(ii) estimating the number of transmissions averted due to WGS
surveillance-based IP program compared to SoC, as defined in
the Introduction, and (iii) estimating number of lives saved and
economic outcomes.

Building the Transmission Network
The transmission network of an outbreak comprised patients
who were part of the outbreak and the epidemiological link

connecting patients with the probable route(s) of transmis-
sion. Using WGS for selected bacterial isolates, patients with
genetically closely related isolates were identified as described
in prior studies [15, 16]. For these patients, we then identi-
fied common exposures through manual review of health re-
cords. If there was >1 patient who could have transmitted the
infection to a patient, we assumed that the person with max-
imum duration of contact with the susceptible patient was the
source. The date of acquiring infection was assumed as 5 days
before the date of positive culture if the transmission route
was a shared unit, and as procedure date, if the transmission
route was an instrument. In this study, we have included 11
outbreaks that were detected by SoC at our hospital during
2011-16 (Table 1) (Figure 1A-K) [9, 17].

The effectiveness of intervention differs by transmission route
(Table 2). The removal of a single contaminated instrument
from service was assumed to have 100% effectiveness (relative
risk, rr = 0) in halting transmission. If there were other instru-
ments involved, the IP team would design an intervention that
would affect all instruments, and the effectiveness of such an in-
tervention was assumed 100%. The effectiveness of intervening
to stop a unit-based outbreak would depend on the effectiveness
of implemented interventions, such as improving or enhancing
environmental cleaning, strengthening adherence to hand hy-
giene and personal protective equipment use by healthcare
workers. We used estimates from 2 studies describing the effec-
tiveness of unit-based interventions. First, Jayaraman et al [11]
observed 48% reduction in the rate of infection with proactive
IP program, which included deep cleaning of the intensive care
unit, enhanced hand hygiene, and increased nurse-to-patient

Table 1. Outbreak-specific Inputs
Variable Value
Number of outbreaks by organism 1
Klebsiella pneumoniae 3
Acinetobacter baumannii 2
Clostridioides difficile 4
Pseudomonas aeruginosa 1
Pseudomonas putida 1
Total number of patients, N 89
Number of patients in each outbreak, median (range) 4 (2-32)
Duration of outbreak in weeks, median (range) 5.1 (0.6-125.1)
Total number of positive cultures® 90
Frequency of positive culture by source, n (%)
Respiratory 44 (49%)
Wound 13 (14%)
Urine 5 (6%)
Blood 17 (19%)
Rectal swab 1(1%)
Stool 10 (11%)

“Total number of positive cultures (n = 90) is one more than the number of patients (N = 89)
because one patient had 2 positive cultures. The maximum number of transmissions that
can be prevented would be 89; therefore, the patient having 2 positive cultures is counted
once for estimating the number of transmissions averted but counted twice to estimate
cost of treating infections.
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Figure 1.

Transmission network of outbreaks (A—K) included in the economic analysis. Patients are represented as nodes (P1, P2, P3, etc.), arrows indicate transmission

between patients, and transmission route is indicated above the arrows. The x-axis denotes time (not to scale) at which transmission occurred, and T1 represents start date
of the outbreak. I, U1, U2, and U3 refer to Instrument, Unit 1, Unit 2, and Unit 3 as transmission routes, respectively. A, Klebsiella pneumoniae — A outbreak; B, Klebsiella
pneumoniae — B outbreak; C, Klebsiella pneumoniae — C outbreak; D, Acinetobacter baumannii — A outbreak; £, Acinetobacter baumannii — B outbreak; £, Clostridioides
difficile— A outbreak; G, Clostridioides difficile — B outbreak; H, Clostridioides difficile — C outbreak; /, Clostridioides difficile — D outbreak; J, Pseudomonas aeruginosa out-
break; K, Pseudomonas putida outbreak. Abbreviation: ERCP A, endoscopic retrograde cholangiopancreatography.

ratio. Second, Anderson et al [18] found that the risk of trans-
mission reduced by 30% when room was decontaminated with
ultraviolet C light and quaternary ammonium disinfectant com-
pared to quaternary ammonium disinfectant alone. In the base
case, we have used effectiveness value of 30% (rr = 0.70), but
in a scenario analysis, we have used effectiveness value of 48%
(rr =0.52) to test the impact of our assumption. The effectiveness
of intervening on a unit was assumed same for all types of inpa-
tient units. For patients for whom we were not able to identify
the transmission route, we have denoted the route as “Unknown”
and to be conservative, we assigned an effectiveness value of 0%.

Estimating the Number of Transmissions Averted

The number of transmissions averted depends on the effec-
tiveness of intervening against transmission routes, time from
transmission to receive positive culture results and response

time, which was defined as total number of days taken to ob-
tain WGS results and intervene on the transmission route
identified. Figure 2 shows a pictorial representation of how
we estimated expected number of transmissions under WGS
surveillance-based program using a hypothetical infection
transmission network. As shown in Figure 2A, the time from
transmission to receive positive culture results was assumed
8 days (5 days to take the culture since transmission + 3 days
to receive culture results) in the base case but was varied from
5 to 21 days in scenario analysis. The response time was as-
sumed 9 days in the base case but was varied from 5 to 21 in
scenario analysis. If IP team could have intervened at time T,
(Figure 2A), transmission in P7 could have been prevented be-
cause, at the time of intervention, Unit 1 (U1) was known as
the transmission route, but transmissions in P6 and P8 could
not have been prevented because Unit 2 (U2) was not known
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Figure 2. Conceptual diagram to estimate expected number of transmissions under WGS surveillance-based IP program. A, Healthcare associated transmission schematic.
Hypothetical outbreak showing patients and the associated transmission routes. Patients are represented as nodes (P1, P2, P3, etc.), lines with arrows indicate the transmission
between patients and transmission route is indicated above the arrows. At time T, patient P2 acquires organism and his/her sample is sent for culture at time T, (ie, after 5 days of
acquiring organism). At time T, (ie, 3 days after Tb), the IP team would receive positive culture results confirming that patients P1 and P2 have the same species. After reviewing WGS
results and health records, at time T, (ie, 9 days after T ), the IP team would intervene on the transmission route identified. Assuming effectiveness value of 30% to stop unit-based
outbreaks, the probability of P7 being infected would be 0.7, while the probability would be 1 for P6 and P8. B, Schematic depicting multiple signals if outbreak did not stop after in-
tervention. Unit 1 (U1) would be the route identified from the first signal, and Unit 2 (U2) would be the route identified from the second signal. The probability of patient being infected
was estimated assuming that the effectiveness of interventions to stop a unit-based outbreak would be 30%. Abbreviations: IP. infection prevention; WGS, whole genome sequencing.

as the transmission route. Mathematically, the probability of e — effectiveness of intervening against the

transmission  (r) to a patient P, from patient P; route through which Ps could have infected P,
was defined as:

r=px (1 — exn) 1, if IP team could have intervened
n= on the transmission link between P,, and P
p — probability of patient Ps acquiring the organism 0, otherwise (1)
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Because the effectiveness of intervening against transmission
routes can be <100%, some patients would still become infected
despite the intervention. Therefore, the IP team would receive an-
other outbreak signal, and a similar cycle of intervention would be
repeated (Figure 2B). Consequently, IP team might become aware
of new transmission routes as the outbreak progresses. We have as-
sumed that the IP team would intervene on all transmission routes
identified until the time of intervention. At each intervention point,
we updated the probability of patient acquiring the organism using
eq (1). The expected number of transmissions under the WGS
surveillance-based IP program were then deducted from the cor-
responding number observed in SoC to estimate the number of
transmissions averted.

Estimating Outcomes

Deaths Averted

We estimated expected number of deaths by applying infection-
attributable mortality on only infected cases and not colonized. We
assumed that all positive cultures from wound, urine, and blood
represented infections. However, for respiratory cultures, it was not
clear whether they were infections, so we assumed that 49% were
colonized cases [19]. The mortality risk varies by the type of infec-
tion (eg, bacteremia vs wound infection) (Table 2) [20, 21].

Change in Costs

The total cost of an IP program included cost of staffing, WGS,
and treating infections (Table 2). The stafting cost was based on
salary and proportion of time spent on outbreak investigation
by the IP professional staff involved. At our institution, there
are 8 IP professionals who spend approximately 10% of their
time on outbreak investigation activities in SoC. The salary was
taken from Association for Professionals in Infection Control
and Epidemiology’s MegaSurvey [22]. For WGS surveillance-
based IP program, in the base case, the time commitment to-
wards outbreak investigation was assumed same as that for SoC,
that is, 10%.

The cost of WGS was based on the number of isolates sequenced
over time. For SoC, 76 isolates were sequenced per year, whereas
for WGS surveillance-based IP program, 1300 isolates per year are
expected based on our current experience with WGS surveillance.
The cost of WGS will vary according to the clinical setting and was
considered to be $70 per isolate for both SoC and WGS surveillance-
based IP programs based upon the method of Baym [24].

We used national data from AHRQ’s (Agency for Healthcare
Research and Quality) Healthcare Cost and Utilization Project
[23] to estimate attributable cost of treating infections. The cost
was applied to infected cases assuming that colonized cases
would not be treated. A scenario analysis was conducted where
the proportion of colonized respiratory cases was varied from
5% to 95%. All cost-related inputs were adjusted to 2018 using
the medical component of Consumer Price Index [25].

The primary cost-effectiveness measure was incremental
cost per transmission averted. The budget impact measure was
the change in total costs due to the WGS surveillance-based
program compared to SoC. For cost-effectiveness, costs and
number of transmissions averted were discounted at 3% to the
start date of the earliest outbreak, that is, 2011, as per the guide-
lines for conducting cost-effectiveness analysis [26].

Sensitivity Analysis

We performed 3 types of sensitivity analysis: (i) scenario analyses
as defined in previous sections, (ii) 1-way sensitivity analysis using
95% confidence interval for lower and upper bound values of
model parameters to identify parameters driving cost-effectiveness
(Table 2), and (iii) a probabilistic sensitivity analysis (PSA) [27] to
assess uncertainty in costs and benefits of the WGS surveillance-
based IP program. The PSA was based on 1000 simulations where,
in each simulation, all but 3 model parameters were sampled ran-
domly based on their probability distributions (Table 2). The ex-
ceptions were effectiveness of intervening against an instrument
and unknown route, and the number of IP professionals in IP team,
which were considered fixed and hence not varied in the PSA.

Table 3. Results: Number of Transmissions Averted Under WGS Surveillance-based infection prevention (IP) Program

No. Outbreak SoC WGS Surveillance Transmissions averted
1 Klebsiella pneumoniae — A 21.0 10.2 10.8
2 K. pneumoniae - B 32.0 7.0 25.0
3 K. pneumoniae - C 70 5.0 2.0
4 Acinetobacter — A 3.0 3.0 0.0
5 Acinetobacter — B 5.0 4.4 0.6
6 Clostridioides difficile - A 2.0 2.0 0.0
7 C. difficile - B 2.0 2.0 0.0
8 C. difficile - C 2.0 2.0 0.0
9 C. difficile - D 4.0 3.7 0.3
10 Pseudomonas aeruginosa 8.0 6.0 2.0
1 Pseudomonas putida 3.0 3.0 0.0
Total 89.0 48.3 40.7

Abbreviations: SoC, standard of care; WGS, whole genome sequencing.
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RESULTS

Base Case Results

The 11 outbreaks included 89 patients and each outbreak had
2-32 patients. Had WGS surveillance for outbreak detection
been in place during the study period, there would have been
approximately 41 fewer transmissions (including both col-
onization and infection) and 3.1 fewer deaths (Table 3 and
Table 4).

Had WGS surveillance been in place at the time of each out-
break and assuming the same number of outbreaks, it would
have resulted in saving of $487 747 in infection treatment costs
(~$11 900 per transmission averted) over the study period.
However, the net savings would have been $11 817 because
the cost of doing WGS surveillance increased by $475 930. The
cost-effectiveness results indicated that the WGS surveillance-
based IP program resulted in net saving of $9073 (discounted)
and approximately 38 fewer transmissions (discounted), thereby
making WGS surveillance-based IP program a less costly and
more effective strategy than SoC (Table 4).

Sensitivity Analysis

If the effectiveness of intervening against inpatient unit had
been 48%, the WGS surveillance-based IP program would have
resulted in net saving of $43 700 (vs $9073 in the base case) and
40 fewer transmissions (vs 38 in the base case) thereby making
WGS surveillance even more favorable compared to SoC. We
found that the WGS surveillance-based IP program became less
favorable when the proportion of colonized respiratory cases
increased (Figure 3A), time from transmission to receive pos-
itive culture results increased (Figure 3B), and response time
increased (Figure 3C).

The results were most sensitive to the cost of performing
WGS, the number of isolates sequenced per year, and amount of
time spent on outbreak investigations under WGS surveillance
(Figure 4). The PSA showed that the WGS surveillance-based
program was cost saving and more effective than SoC in 49% of
the simulations (data not shown). Based on the cost effective-
ness acceptability curve, there was 80% chance that the WGS
surveillance-based program would be cost-effective if willing-
ness to pay exceeded $2400 per transmission averted (Figure 5).

DISCUSSION

This study proposes a robust method to evaluate economic ben-
efit of a WGS surveillance-based IP program compared with a
SoC approach that uses reactionary WGS in response to sus-
pected outbreaks. The cost-effectiveness analysis showed that
the WGS surveillance-based IP program would have saved 3
lives and was a less-costly and more-effective strategy than SoC.
Our results are consistent with findings from other studies where
IP programs were generally found cost-effective [10-14]. The
cost-effectiveness of new IP programs has ranged from being
a cost-saving program [10, 13, 14] to a more-costly program
[11, 12]. However, the method we describe likely substantially
underestimates the cost-effectiveness of a WGS surveillance-
based IP program. This is because we have included only those
outbreaks that were detected by SoC. Therefore, the present
analysis is conservative and favors SoC as it does not take into
account outbreaks that were likely missed by SoC [8].

In addition to cost-effectiveness, hospitals may be willing to
invest in WGS surveillance given reductions in HAIs would re-
duce the financial penalty for falling in the worst-performing

Table 4. Base Case Results

SoC WGS Surveillance Change

Budget impact results®
Number of transmissions 89.0 48.3 40.7 averted
Number of deaths 6.0 2.9 3.1 saved
Total costs $1 468 778 $1 456 962 ($11 817)

IP program $397 370 $397 370 $0

WGS costs $29 681 $505 611 $475 930

Treating infections $1 041 728 $553 981 ($487 747)
Cost-effectiveness results®
Number of transmissions 81.2 43.3 379 averted
Total costs $1 339 384 $1 330311 ($9073)

IP program $366 368 $366 368 $0

WGS costs $27 365 $466 165 $438 799

Treating infections $945 651 $497 779 ($447 872)

Incremental cost per transmission averted for WGS surveillance-based IP program = $239 saved for each transmission averted, ie, less costly and more effective.

All costs and benefits are reported over 2011-2016 period; costs are in 2018 dollars.
Amount in parenthesis indicates savings.

Abbreviations: IR infection prevention; SoC, standard of care; WGS, whole genome sequencing.

“For budget impact, costs and outcomes were not discounted.

°For cost effectiveness, costs and outcomes were discounted at 3% to the start date of earliest outbreak ie, 2011.
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Figure 3. Scenario analyses results (all other variables were held constant at base case values). A, Varying proportion of colonized respiratory positive cultures. The WGS
surveillance-based infection prevention program became less favorable when proportion of colonized respiratory cases increased because cost savings in infection treatment
costs decreased. The WGS surveillance-based program would be cost saving if the proportion of colonized respiratory cases was <55%. B, Varying time from transmission to
receive positive culture results. The WGS surveillance-based infection prevention program became less favorable when time from transmission to receive positive culture re-
sults increased because it led to more delay in detecting an outbreak thereby making WGS surveillance less effective. C, Varying response time. The WGS surveillance-based
infection prevention program became less favorable as response time increased because there would be more delay in intervening on transmission routes thereby making

WGS surveillance less effective. Abbreviation: WGS, whole genome sequencing.

25% hospitals with respect to hospital-acquired condition
quality measures [28]. Also, hospital resources can be used
more efficiently to provide better care to other patients because
of freed up staff and bed-days due to transmissions averted.
All these factors would further improve the value of a WGS
surveillance-based IP program.

This study is methodologically similar to previous studies
investigating the cost-effectiveness of infection prevention
programs [10, 11, 13, 14]. Our method has several advantages.
First, our model explicitly takes into account that the effective-
ness of WGS surveillance is dependent not only on early out-
break detection but also on response time and effectiveness of
interventions used to contain the outbreak. Second, the model
has the flexibility to analyze customized infection outbreak net-
works. Third, the economic model is sufficiently transparent to
understand how costs and benefits would change under WGS
surveillance-based IP program.

This study also has limitations. First, as mentioned above, the
method is based on outbreaks that were detected by SoC. As we
and others have shown, WGS surveillance can detect previously
unidentified outbreaks [6, 8]; therefore, the expected number
of transmissions averted would be higher than estimated here.

We are currently working on an analysis using prospective data
to account for this limitation and determine the true cost-effec-
tiveness of WGS surveillance. Second, WGS was done for only
clinical isolates and not colonization isolates. Therefore, we are
underestimating the number of transmissions. Third, we did not
incorporate quality of life measures because the number of trans-
missions averted was the main outcome from hospitals perspec-
tive, and there was significant variation in patient characteristics
and decrement in quality of life due to an infection was not readily
available. Both these factors complicated the selection of an ap-
propriate quality of life value. Fourth, for some cases we were not
able to identify the epidemiological link even when WGS showed
isolates from patients to be genetically related. We accounted for
this by considering the effectiveness of intervening against the
unknown route as 0%. Fifth, we did not model recurrent infec-
tion; treatment was considered successful and a final result. Had
we incorporated recurrence, the average cost of treating infection
would increase thereby increasing the amount of savings.

This study has substantial implications. Hospitals can use
this method to assess economic value and make a business
case for their IP program. We are using this method to as-
sess the economic benefit of Enhanced Detection System

el6 « CID 2021:73 (1July) « Kumar etal



-$3,000

Incremental cost per transmission averted

-$2,000 -$1,000 $0  $1,000 $2,000 $3,000

WGS cost per isolate under WGS surveillance-based |P
program ($57, $84)

Number of isolates sequenced every year under WGS
surveillance-based IP program (1058, 1567)

% time spent on outbreak investigation under WGS
surveillance-based IP program (8%, 12%)

% time spent on outbreak investigation under SoC (8%,
12%)

Effectiveness (RR) of intervening against an inpatient unit
(0.50, 0.98)

% colonized respiratory cultures (38%, 60%)

Cost of treating pneumonia ($19,800, $24,900)

@At lower bound @OAt upper bound

Figure 4. One-way sensitivity analysis results. The tornado diagram shows the most sensitive model parameters driving the cost effectiveness of WGS surveillance-based
IP program. Each model parameter was varied 1 by 1 using 95% confidence interval as lower and upper bound values. The cost-effectiveness of WGS surveillance was most
sensitive to cost of performing WGS, the number of isolates sequenced per year, and amount of time spent on outbreak investigations. Abbreviations: IP, infection prevention;

RR, relative risk; SoC, standard of care; WGS, whole genome sequencing.

for Healthcare Associated Transmission (EDS-HAT), a new
WGS surveillance-based IP program that is currently being
developed and validated at UPMC [8, 15, 29]. EDS-HAT
uses WGS surveillance and data mining of EHR to identify
outbreaks and transmission routes. Our study contributes
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Figure 5. Cost-effectiveness acceptability curve. The cost effectiveness ac-
ceptability curve shows the probability that the infection prevention program was
cost effective for different levels of WTPs thresholds. If WTP is above $2400 per
transmission averted, the WGS surveillance-based IP program has 80% chance of
being cost-effective compared to SoC. Abbreviations: IP, infection prevention; SoC,
standard of care; WGS, whole genome sequencing; WTP, willingness to pay.

toward knowledge gaps regarding economic evaluation of
WGS surveillance-based IP programs [6]. Our preliminary
findings suggest that a WGS surveillance-based IP program
would be a cost-effective strategy.

CONCLUSION

The proposed economic analysis is a useful tool to examine
the potential cost-effectiveness and budget impact of any WGS
surveillance-based IP program.
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