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SARS-CoV-2 PCR Screening: A Cost Utility Analysis
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INTRODUCTION
— 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].

RESEARCH OBJECTIVE

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

Model design METHODS

— 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)
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METHODS (continued)

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.
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tAs 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
CONCLUSIONS

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.
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Figure 1. Decision Tree
Clone #1 is the indicated as gray chance node.

Tornado Diagram: ICER
(WTP: 5,000,000 JPY/QALY [38,005 USD/QALY])

" erobability developing PPC among SARS-CoV-2 positive patients (1 to 0.2)

0.00739

Test-positive rate (0.295 to 0.0003)

| ] Cost with asymptomatic screening (4500 to 15000)
[ ] Sensitivity of SARS-CoV-2 PCR (0.924 to 0.768)
[} Probability of developed PPC being severe among SARS-CoV-2 positive patients (0.563 to 0.48)
1 Probability being asymptomatic among SARS-CoV-2 PCR-positive individuals (0.778 to 0.296)
] Mortality with severe PPC in SARS-CoV-2 positive patients (0.777 to 0.674)
1 Cost for severe COVID-19 or PPC (11234745 to 4755954)
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2-way Sensitivity Analysis
(WTP = 5,000,000 JPY/QALY [38,005 USD/QALY])
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