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Asymptomatic preoperative universal SARS-CoV-2 PCR screening is not cost-effective 
in the base case analysis. The cost-effectiveness of asymptomatic screening depends 
mainly on the test-positive rate, the incidence of PPCs, and screening costs; however, 
if the vaccine reduced the incidence of PPCs to the same level as in the pre-COVID-
19 era, asymptomatic screening would not be cost-effective, regardless of the test-
positive rate.

– Some guidelines recommend implementing preoperative asymptomatic SARS-CoV-
2 PCR screening to minimize the risk of postoperative pulmonary complications 
(PPCs) in major surgery [1,2].
– Prior research has demonstrated the benefits of the preoperative SARS-CoV-2 
asymptomatic screening test in improving patient outcomes before major surgeries or 
in high SARS-CoV-2 risk areas [3].
– Another report revealed that the implementation of preprocedural SARS-CoV-2 
testing might be a low-yield approach with high direct healthcare costs to identify a 
single patient [4].
– Compared to the early days of the pandemic, vaccines have become widely 
available, and the severity and morbidity of the disease have changed [5].

– We aimed to investigate the cost-effectiveness of universal preoperative screening in 
asymptomatic patients for SARS-CoV-2 with polymerase chain reaction (PCR) tests.

Data Sources
– The treatment cost of COVID-19 was based on our previously calculated data, which 
was based on hospital claims data of patients admitted due to COVID-19 at Keio 
University Hospital [7]
– The screening cost assumption: 8500 JPY (64.6 USD)
– We calculated at 1 USD = 131.56 JPY.
– We extrapolated utility values widely used in cost-utility analyses of COVID-19 
therapeutics as COVID-19 disutility [8,9].
– The model transition probabilities and the sensitivity and specificity of the SARS-
CoV-2 PCR test using nasopharyngeal swab specimens were derived from the best 
available evidence reported in the peer-reviewed literature.
Modeling assumptions and Sensitivity analyses
– The related expenses would be added to the surgical cost if a PPC occurred.
– The cost of treating PPCs and their treatment duration were assumed to be the 
same as those of inpatient COVID-19 care, regardless of surgical procedures.
– Utilities were calculated by subtracting the disutility due to a PPC, where the disutility 
due to COVID-19 was extrapolated from the baseline value, which was set at 1.0 in 
this study.
– The reduction in utility due to surgery or primary diseases was not considered.
– The utility would return to its baseline level once acute COVID-19 or a PPC had 
healed.
– The positive PCR test in the base case was the first positive and not the detection of 
residual SARS-CoV-2 virus.
– We performed deterministic sensitivity analyses.

Table  2. Input parameters and ranges used for sensitivity analyses

Parameters Base case value Ranges for sensitivity analysis References

lower bound Upper bound
Test-positive rate at asymptomatic screening 0.0007 0.0003 0.295 [6, 10, 11]
Sensitivity of SARS-CoV-2 PCR test 0.848 0.768 0.924 [12]
Specificity of SARS-CoV-2 PCR test 0.989 0.974 0.998 [12] 
Cost for COVID-19 or PPC treatment, JPY

mild 1,113,680 914,748 1,454,288 [7]
moderate 1,643,909 1,352,123 2,512,986 [7]
severe 6,210,607 4,755,954 11,234,745 [7]

Cost for SARS-CoV-2 PCR test (screening test), JPY 8,500 4,500 15,000
Surgical cost, JPY 1,000,000 500,000 1,500,000 assumption
Duration of COVID-19 or PPC treatment, days

mild 9 7 11 [7]
moderate 12 10 15 [7]
severe 17 14 26 [7]

Disutility for COVID-19 or PPC
mild –0.19 –0.285 –0.095 [8]
moderate –0.4 –0.6 –0.2 [8,9] 
severe –0.6 –0.9 –0.3 [8,9]

Probability inputs
being asymptomatic among SARS-CoV-2 PCR-positive individuals 0.425 0.296 0.778 [13] 
being moderate COVID-19 0.139 0.136 0.142 [14] 
being severe COVID-19 0.047 0.045 0.049 [14]
mortality with severe COVID-19 0.49 0.469 0.512 [14]
developing PPC among SARS-CoV-2 positive patients 0.512 0.0416 1 [15] 
developed PPC being severe among SARS-CoV-2 positive patients 0.522 0.48 0.563 [15]
mortality with severe PPC in SARS-CoV-2 positive patients 0.728† 0.674 0.777 [15]
developing PPC among SARS-CoV-2 negative patients 0.0416 0.0364 0.0473 [16] 
developed PPC being severe among SARS-CoV-2 negative patients 0.308 0.248 0.373 [16]
mortality with severe PPC in SARS-CoV-2 negative patients 0.333† 0.224 0.457 [16]

†As a breakdown of mortality by severity was not available in the literature, we assumed that all mortality was among severely ill patients. 
JPY: Japanese Yen; PCR: polymerase chain reaction; PPCs: postoperative pulmonary complications

Table 1. Result of base case analysis
with screening without screening

Cost, USD 8,635.47 8,575.97
incremental cost, USD 59.5 (ref)

Mortality 0.00429 0.0044
decreased mortality 0.000105 (ref)

Utility 0.248306 0.248279
incremental utility 0.000029 (ref)

Incremental cost of one death averted, USD 566,047 -

ICER, USD/QALY 2,212,856 -

Figure 1. Decision Tree
Clone #1 is the indicated as gray chance node. 
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Model design
– We applied decision tree model to evaluate performing preoperative screening 2 to 3 
days before admission vs no screening.
– The screening test method: PCR with a nasopharyngeal swab sample, the most 
sensitive of the routinely performed tests
– Test positive rate assumption: 0.07% in the base case analysis [6]
– Time horizon: 3 months, without discounting
– A willingness-to-pay threshold was set at 5,000,000 JPY. 
– We analysed using TreeAge Pro 2022 (TreeAge Software, LLC, Massachusetts, US)

METHODS (continued)

Figure 2. Tornado diagram. The most influential, eight 
variables are shown; ICER fell below the WTP 
threshold when the test-positive rate fell below 0.739%.

Figure 3. 2-way sensitivity analyses
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