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ABSTRACT 

Cost-effectiveness analysis of germline/somatic BRCA testing  

in patients with advanced ovarian cancer 

Jaehyeok Jang 

 

Department of Medicine 

The Graduate School, Yonsei University  

 

(Directed by Professor Kyung-A Lee) 

 

Background: BRCA testing for ovarian cancer is necessary to establish a 

management plan, especially for the use of maintenance therapy with PARP 

inhibitors. Although genetic testing strategy for BRCA testing among patients 

with advanced ovarian cancer is recommended, several different strategies with 

various configurations, including germline and somatic testing are implemented 

in real clinical practice in South Korea. The aim of this study was to evaluate 

and compare the cost-effectiveness of the strategies. 

Method: A decision model was developed consisting of five BRCA testing 

strategies which are generally implemented in South Korea: (1) Germline 

testing first, followed by somatic tumor testing for patients without germline 

mutation, (2) somatic testing first, followed by germline testing for patients with 

mutation detected by somatic testing, (3) both germline and somatic testing, (4) 

germline testing alone, and (5) somatic testing alone. Participants of clinical 

trials of PARP inhibitors, SOLO-1 and PRIMA, were used for simulated 
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population. Health outcome was calculated in progression-free life-year gain 

(PF-LYG) using the primary outcome of the clinical trials. Costs were estimated 

from the fee schedule of the National Health Insurance Service in South Korea. 

Costs were calculated in Korean won (KRW). The incremental cost and 

incremental effectiveness of each strategy were calculated by subtracting cost 

and effectiveness of no testing strategy from those of each strategy. The 

incremental cost-effectiveness ratio (ICER) was obtained as a representation of 

the cost-effectiveness of the strategy. One-way sensitivity analysis was 

conducted to test uncertainty of key parameters. This analysis was conducted 

from the patient’s perspective. 

Result: Assuming a willingness-to-pay (WTP) of 20,000,000 KRW/PF-LYG, 

the ICERs of all five strategies were far lower than willingness-to-pay threshold, 

therefore all five strategies were considered cost-effective. Although strategy 4 

(germline testing alone) gained the least PF-LYG of 0.33, it was the most 

cost-effective option with an ICER of 3,017,290 KRW per PF-LYG because of 

the least cost. The other strategies gained a higher PF-LYG of 0.49. Strategy1 

(germline testing first, followed by somatic testing) was the second most 

cost-effective strategy with an ICER of 4,417,570 KRW per PF-LYG, followed 

by strategy 5 (somatic testing alone), strategy 2 (somatic testing first, followed 

by germline testing) and strategy 3 (both germline and somatic testing) with 

respective ICERs of 4,492,440 KRW; 4,533,730 KRW; and 4,680,120 KRW 

per PF-LYG. Even when parameters were varied within possible range, the 

ICERs of all strategies did not exceed willingness-to-pay threshold. 

Conclusion: All five BRCA testing strategies were cost-effective compared to 
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no testing strategy. Considering not only cost-effectiveness but also the impact 

of knowledge of a patient’s BRCA genes status for the management of 

advanced ovarian cancer, BRCA testing strategy of germline testing first, 

followed by somatic testing for patients without germline mutation may be a 

reasonable option for patients with advanced ovarian cancer. 

                                                            

Key words : cost-effectiveness analysis, BRCA testing, advanced ovarian 

cancer 
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I. INTRODUCTION 

Genetic testing to identify BRCA genes (BRCA1 and BRCA2) status is 

recommended to ovarian cancer patients for its clinical implications by 

guidelines from National Comprehensive Cancer Network (NCCN) and 

American Society of Clinical Oncology (ASCO).1, 2 Genetic testing should be 

conducted at the time of diagnosis, as it can help clinicians to establish 

management strategies based on the patient’s genetic status.2 Risk assessment of 

other BRCA-related cancers for patients and genetic counseling for their family 

members could be considered if a BRCA germline mutation is found.1-3 

Under the concept of synthetic lethality, olaparib, the first poly (ADP-ribose) 

polymerase (PARP) inhibitor, was introduced as a therapeutic agent for BRCA 

mutated cancer.4 SOLO-1 and PRIMA are multinational, randomized, phase III 
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clinical trials of PARP inhibitors (olaparib and niraparib, respectively) 

maintenance monotherapy in patients with advanced ovarian cancer. An efficacy 

of olaparib first-line maintenance therapy in patients who were newly diagnosed 

with BRCA mutated ovarian cancer and responded to platinum-based 

chemotherapy was proven by significantly improving progression-free survival 

(PFS) compared to placebo in the SOLO-1 trial.5, 6 In the PRIMA trial, the use 

of niraparib as a first-line maintenance therapy was also shown to prolong PFS 

in patients with platinum-sensitive advanced ovarian cancer compared to 

placebo, regardless of BRCA status. Efficacy was greatest in participants with 

BRCA mutation.7 Olaparib and niraparib were approved by the US Food and 

Drug Administration as maintenance therapy for patients with advanced ovarian 

cancer. 

National Health Insurance (NHI) as single payer system in South Korea is 

implemented by the Ministry of Health and Welfare, covering 97% of 

population with uniform benefit coverage. The Ministry of Health and Welfare 

determines which health services are included in the NHI benefit package,8 

which largely influences clinician decision making. Both germline BRCA 

testing and somatic testing in patients with ovarian cancer are included in the 

NHI benefit package. The use of PARP inhibitors for patients with 

platinum-sensitive BRCA-mutated advanced ovarian cancer is included in the 

NHI benefit package as maintenance therapy. In addition, PARP inhibitor 

monotherapy for patients with platinum-sensitive BRCA mutated advanced 

ovarian cancer is the only maintenance therapy included in the NHI benefit 

package. Maintenance therapy including bevacizumab is not included in the 
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NHI benefit package. And other practices for patients with BRCA mutated 

ovarian cancer such as genetic counseling, preventive surgeries and genetic 

testing for unaffected family members of patients are also not included in the 

NHI benefit package. 

 Decision making about healthcare interventions should take the cost of 

interventions into consideration as well as the effectiveness given the limited 

resources. In South Korea, 2,898 patients were newly diagnosed with ovarian 

cancer in 2018, and the incidence of ovarian cancer gradually increased by an 

annual percentage change of 2.0% between 1999-2018.9 The frequency of 

BRCA mutation in advanced ovarian cancer has been reported to be 14-18% for 

germline mutations and 4-7% for somatic mutations.10-13 Therefore it is 

important to consider the cost-effectiveness of BRCA testing as the number of 

patients who need to receive BRCA testing increases. 

The cost-effectiveness of BRCA testing and the use of PARP inhibitors has 

been evaluated in many countries. Germline BRCA testing in women with 

high-grade epithelial ovarian cancer and cascading testing for their relatives 

have been shown to be cost-effective from the aspect of cancer risk 

management.14-17 Although the use of PARP inhibitors against ovarian cancer 

increases both the cost and effectiveness of treatment compared with 

observation, PARP inhibitor maintenance therapy was not considered 

cost-effective because of the high price of PARP inhibitor.18-20 However the 

cost-effectiveness of PARP inhibitor maintenance therapy varies under different 

conditions.18-22  

 Healthcare systems differ from country to country, thus cost-effectiveness 
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should be evaluated according to each country’s health care system. To our 

knowledge, the cost-effectiveness of BRCA testing for ovarian cancer in South 

Korea has not yet been evaluated. In this study, we evaluated the 

cost-effectiveness of BRCA testing strategies undertaken in South Korea based 

on the NHI system from the patient’s perspective. 
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II. MATERIALS AND METHODS 

1. Decision model 

The population used in the current analysis was participants of SOLO-1 and 

PRIMA trials. Participants were 18 years old or older and newly diagnosed with 

advanced ovarian cancer, with complete or partial response to platinum-based 

chemotherapy. 

For all patients with epithelial ovarian cancer, the guideline recommend BRCA 

testing strategy of germline testing first, followed by somatic testing for those in 

whom germline BRCA mutation was not detected.2 BRCA testing strategies 

implemented in real clinical setting varies according to configurations of 

germline and somatic testing. The decision model composed of five BRCA 

testing strategies which are generally implemented in South Korea was 

developed (Figure 1). 

 Strategy 1 was germline testing first, followed by somatic testing if germline 

testing revealed no BRCA mutation. Strategy 2 was somatic testing first, 

followed by germline testing if somatic testing revealed BRCA mutation, to 

determine if the mutation is germline or somatic. Strategy 3 was germline 

testing in tandem with somatic testing. Strategy 4 was only germline testing. 

Strategy 5 was only somatic testing. The comparator was no testing strategy. 

 In every strategy, except for the no testing strategy, two cases were possible 

according to the result of BRCA testing: BRCA mutation detected or not. The 

probability of the cases depended on the type of BRCA testing conducted 

(germline and/or somatic testing) and the frequency of germline or somatic 

mutation of BRCA genes in advanced ovarian cancer. Then the cost and 
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effectiveness of both of the cases for each strategy were obtained. If BRCA 

mutation was detected, it was assumed that patients received PARP inhibitor 

maintenance monotherapy. Because olaparib and niraparib are the only PARP 

inhibitors included in the NHI benefit package, they are only two options for 

PARP inhibitor maintenance therapy in South Korea. In base case, it was 

assumed that a half of patients received olaparib and the rest received niraparib 

in South Korea, and therefore it was assumed that the probability of the patient 

with BRCA mutation receiving olaparib was 50% and the probability of 

receiving niraparib was 50%. If BRCA mutation was not detected, it was 

assumed that no maintenance therapy was considered. The treatments preceding 

PARP inhibitors maintenance therapy such as cytoreductive surgery and 

platinum-based chemotherapy were not considered in this model, because there 

was no difference between strategies. In the no testing strategy, it was assumed 

that BRCA mutation was not detected. Finally, the cost and effectiveness of 

each strategy were calculated by combining the values obtained by multiplying 

each cost and effectiveness by the probability of each case. 
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Figure 1. Model schematic 
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2. Cost 

Costs were estimated based on the fee schedule of the Korea Health Insurance 

Review and Assessment Service,23 which is responsible for the management of 

the NHI benefit package and the reimbursement price of the services therein.8 

Costs were calculated as co-payment which is obtained by multiplying 

insurance fee schedule and the co-payment rate. We estimated direct medical 

costs including costs of genetic testing, PARP inhibitors and monitoring. Costs 

were calculated in Korean won (KRW). 

 In base case analysis, the patient who had BRCA mutation was assumed to 

receive olaparib at a dose of 300 mg twice daily for two years or niraparib at a 

dose of 200 mg once daily for two years; and to have an office visit weekly for 

the first month, followed by once monthly visits for two years. The patient 

without BRCA mutation was assumed to have an office visit every three months 

for two years. Monitoring costs included costs of laboratory testing such as 

cancer antigen 125 and complete blood count, computed tomography scans, and 

office visit. 

 

3. Health utility 

In the NHI benefit package, the impact of BRCA testing for patients with 

advanced ovarian cancer is to find out whether the patient is eligible to PARP 

inhibitors, because other managements for BRCA mutated ovarian cancer such 

as genetic counseling and risk-reducing surgeries are not included in the NHI 

benefit package. In this study, therefore, effectiveness of PARP inhibitor 

maintenance monotherapy was only considered, and health utility was assessed 
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with the gain in PFS of PARP inhibitors use in clinical trials. PF-LYG was 

calculated as the difference in median PFS between patients who received PARP 

inhibitor and those who received placebo. 

 

4. Cost-effectiveness analysis 

The incremental cost and incremental effectiveness of each strategy were 

calculated as the difference in cost and effectiveness between the strategy and 

no testing strategy. The ICER was obtained by dividing the incremental cost by 

the incremental effectiveness. The cost-effectiveness of the strategies in base 

case were compared with the ICER. Base case values are shown in Table 1. 

 

5. Sensitivity analysis 

A one-way sensitivity analysis was conducted to test uncertainty and the impact 

of key parameters on the ICER.24 Key parameters included the frequency of 

germline and somatic mutations in patients with advanced ovarian cancer, costs 

of PARP inhibitors, the gain in PFS of PARP inhibitor use, and the proportion of 

olaparib use among the two available PARP inhibitors, olaparib or niraparib. 

Parameters were varied within possible range. Probability values varied by ± 

50%, and the costs and the gain in PFS of PARP inhibitor use varied by ± 30%. 

The cost of BRCA testing was considered constant, because the cost of BRCA 

testing varies within about 2% in a real clinical environment and it was assumed 

that germline and/or somatic testing were performed once according to each 

strategy. 
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Table 1. Model input 

Parameters Base case values 

Cost (KRW)  

  Germline testing 91,880 

  Somatic testing 856,840 

  Olaparib (30 days) 291,900 

  Niraparib (30 days) 209,800 

  Monitoring in treatment (24 months) 131,310 

  Monitoring in observation (24 months) 50,760 

The gain in PFS (months)  

  Olaparib maintenance monotherapy 42.2 

  Niraparib maintenance monotherapy 11.2 

Probability (%)  

  Frequency of germline BRCA mutation in OC 15 

  Frequency of somatic BRCA mutation in OC 7 

  Proportion of olaparib use (niraparib use) 50 (50) 

Abbreviations: KRW, Korean won; PFS, progression-free survival; OC, ovarian 

cancer 
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III. RESULTS 

1. Cost-effectiveness analysis 

Estimated cost and PF-LYG of each strategy are summarized in Table 2. 

Assuming a WTP of 20,000,000 KRW per PF-LYG, all five strategies were 

considered cost-effective. Strategy 4 (germline testing alone), was the most 

cost-effective strategy showing an ICER of 3,017,290 KRW per PF-LYG. The 

co-payment of germline BRCA testing is remarkably cheaper than that of 

somatic testing, therefore strategy 4 produced the lowest cost. It is not possible 

to detect somatic mutations by germline testing alone, therefore the patient with 

somatic mutation cannot receive PARP inhibitor therapy under strategy 4. 

Consequently strategy 4 showed the lowest PF-LYG. On the other hand, 

strategy 5 (somatic testing alone) could detect both germline and somatic 

mutations, as could be three other strategies composed of both germline and 

somatic testing. Therefore the probability of detecting BRCA mutation was 

estimated to be the same for strategies 1, 2, 3 and 5. When a mutation is 

detected by somatic testing, it is impossible to distinguish between germline and 

somatic mutations. However, the distinction is not necessary since PARP 

inhibitors can be used regardless of whether the mutation is germline or somatic. 

Thus, these four strategies have the same PF-LYG. In strategy 1 (germline 

testing first, followed by somatic testing in patients without germline BRCA 

mutation), the patient who received germline testing had about 85% chance of 

receiving somatic testing, assuming that the frequency of germline BRCA 

mutation in ovarian cancer was 15%. Due to the high co-payment of somatic 

testing, strategy 1 was less costly than strategy 5 and strategy 2 (for both of 
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which patients always receives somatic testing). Strategy 3 was the most costly 

option in the model, because patients receive both germline and somatic testing. 

Strategy 1 was the second most cost-effective strategy with ICER of 4,417,570 

KRW per PF-LYG. This was followed by strategy 5 (ICER of 4,492,440 KRW 

per PF-LYG), strategy 2 (4,533,730 KRW per PF-LYG), and strategy 3 

(4,680,120 KRW per PF-LYG). 
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Table 2. Results of cost-effectiveness analysis 

Testing Strategy Cost (KRW) PF-LYG (year) ICER (KRW/PF-LYG) 

Strategy 1 2,213,160 0.49 4,417,570 

Strategy 2 2,270,020 0.49 4,533,730 

Strategy 3 2,341,680 0.49 4,680,120 

Strategy 4 1,057,780 0.33 3,017,290 

Strategy 5 2,249,810 0.49 4,492,440 

No testing 

(Comparator) 
50,760 referent - 

Abbreviations: KRW, Korea won; PF-LYG, progression-free life-year gain; 

ICER, incremental cost-effectiveness ratio 
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2. Sensitivity analysis 

One-way sensitivity analysis was conducted for the key parameters, and costs 

and effectiveness were estimated (Table 3). Even when the parameters were 

varied, the ICERs of five strategies were below WTP threshold of 20,000,000 

KRW/PF-LYG (Figure 2). Therefore, all five strategies remained cost-effective. 

Changes in the proportion of olaparib use and the gain in PFS of olaparib use 

had significant influences on the cost-effectiveness of the strategies. The 

strategies became more cost-effective if the proportion of olaparib use 

compared to niraparib use increased. It indicates that BRCA testing is more 

cost-effective with olaparib than niraparib. Changes in the frequency of somatic 

mutation and the gain in PFS of niraparib use had little influences on the 

cost-effectiveness of the strategies. Somatic mutations could not be detected by 

conducting germline testing alone, therefore the frequency of somatic mutation 

had no influence on the cost-effectiveness of strategy 4. When parameters were 

varied, strategy 1 was estimated more cost-effective than strategy 5 as in the 

base case. However, when the frequency of germline BRCA mutation decreased 

from 15% to 7.5%, strategy 5 (ICER of 5,397,850 KRW per PF-LYG) was 

estimated more cost-effective than strategy 1 (ICER of 5,483,460 KRW per 

PF-LYG). 
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Table 3. Results of one-way sensitivity analysis, costs and effectiveness 

Parameters Values 
Strategy 1 Strategy 2 Strategy 3 Strategy 4 Strategy 5 

Inc cost Inc eff Inc cost Inc eff Inc cost Inc eff Inc cost Inc eff Inc cost Inc eff 

Cost of  

olaparib (KRW) 

Lo: 204,300 1,931,210 0.49 1,988,080 0.49 2,059,740 0.49 849,390 0.33 1,967,870 0.49 

Up: 379,470 2,393,580 0.49 2,450,450 0.49 2,522,110 0.49 1,164,640 0.33 2,430,240 0.49 

Cost of  

niraparib (KRW) 

Lo: 146,860 1,996,240 0.49 2,053,100 0.49 2,124,760 0.49 893,730 0.33 2,032,890 0.49 

Up: 272,740 2,328,560 0.49 2,385,430 0.49 2,457,090 0.49 1,120,310 0.33 2,365,210 0.49 

Olaparib PFS 

gain (months) 

Lo: 29.5 2,162,400 0.37 2,219,260 0.37 2,290,920 0.37 1,007,020 0.25 2,199,050 0.37 

Up: 54.9 2,162,400 0.61 2,219,260 0.61 2,290,920 0.61 1,007,020 0.41 2,199,050 0.61 

Niraparib PFS 

gain (months) 

Lo: 7.8 2,162,400 0.46 2,219,260 0.46 2,290,920 0.46 1,007,020 0.31 2,199,050 0.46 

Up: 14.6 2,162,400 0.52 2,219,260 0.52 2,290,920 0.52 1,007,020 0.35 2,199,050 0.52 

Freq of germline 

BRCAm (%) 

Lo: 7.5 1,769,100 0.32 1,754,800 0.32 1,833,360 0.32 549,450 0.17 1,741,480 0.32 

Up: 22.5 2,555,710 0.66 2,683,730 0.66 2,748,500 0.66 1,464,600 0.50 2,656,620 0.66 

Freq of somatic 

BRCAm (%) 

Lo: 3.5 1,948,880 0.41 2,002,510 0.41 2,077,400 0.41 1,007,020 0.33 1,985,510 0.41 

Up: 10.5 2,375,940 0.57 2,436,010 0.57 2,504,460 0.57 1,007,020 0.33 2,412,580 0.57 

Proportion of  

olaparib use (%) 

Lo: 25 2,054,030 0.35 2,110,890 0.35 2,182,550 0.35 933,130 0.24 2,090,680 0.35 

Up: 75 2,270,770 0.63 2,327,640 0.63 2,399,300 0.63 1,080,910 0.43 2,307,420 0.63 

Abbreviations: Inc cost, incremental cost (KRW); Inc eff, incremental effectiveness (year); KRW, Korean won; PFS, progression-free survival; Lo, lower 

limit; Up, upper limit; Freq, frequency; BRCAm, BRCA mutation
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Figure 2. Results of one-way sensitivity analysis, incremental cost-effectiveness ratio 

Abbreviations: PFS, progression-free survival; ICER, incremental cost-effectiveness 

ratio; KRW, Korean won; PF-LYG, progression-free life-year gain 
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IV. DISCUSSION 

We evaluated the cost and effectiveness of five BRCA testing strategies which 

are implemented in real clinical settings in South Korea, and demonstrated that 

all five strategies were cost-effective under an assumed WTP of 20,000,000 

KRW/PF-LYG. The overall insurance fee schedule is strictly supervised by the 

Korea government. In the NHI, patients diagnosed with ovarian cancer are 

classified as ‘Registered cancer patient’ and have a uniform co-payment rate of 

5% to medical services covered by ‘Health care benefits’. For patients with 

ovarian cancer, the co-payment of a 150 mg tablet of olaparib is about 2,430 

KRW and the co-payment of a 100 mg capsule of niraparib is about 3,490 KRW. 

Many medical services for patients with ovarian cancer included in the NHI 

benefit package are covered by ‘Health care benefits’. However somatic testing 

for BRCA genes is performed using Next-generation sequencing (NGS) which 

is covered by ‘Selective benefits’ where medical services have uncertain 

economic feasibility or efficacy, and the co-payment rate is higher compared to 

‘Health care benefits’. In most cases, the costs charged to patients with ovarian 

cancer are only 5% of insurance fee schedule. Therefore, it may be natural for 

all strategies to be cost-effective from the patient’s perspective. 

NGS is a widely used technique for BRCA testing.25 It has a high throughput 

performance and is cost-effective compared to Sanger sequencing which is 

considered as gold standard of BRCA sequencing.26 Recently, BRCA status has 

been assessed in tumor tissue samples of ovarian cancer using NGS 

platform.27-31 Tumor tissue consists of normal cells and one or more subtypes of 

tumor cells.32, 33 Thus, it is therefore theoretically possible to detect both 
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germline mutation and somatic mutation simultaneously by only performing 

somatic testing of tumor tissue. However somatic testing has technical and 

clinical drawbacks. Tumor tissue samples processed in formalin-fixed 

paraffin-embedded (FFPE) are routinely used for testing. Formalin fixation may 

cause artifacts such as crosslinking and DNA fragmentation. DNA extracted 

from FFPE can be affected by the extraction method and the condition of the 

specimen.34 Amplification of DNA extracted from FFPE results in sequence 

artifact that is a change of DNA sequence C to T and G to A due to deamination 

of cytosine to uracil.35-37 A previous study showed that BRCA testing using 

NGS in FFPE samples had higher false positive calls than in buffy coat samples 

which had no false positive call, mainly due to the sequence artifact change of C 

to T and G to A. NGS using tumor samples including FFPE and fresh frozen 

showed disproportionate variant allele frequency (VAF) compared with using 

matched buffy coat samples. Furthermore, the analytical performance of NGS 

using tumor tissues can be affected by sequencing artifacts and VAF shifted 

variant.38 In previous studies, Tumor BRCA testing in ovarian cancer was 

unsuccessful in about 1-3% of cases.29-31 Germline mutation and somatic 

mutation cannot be distinguished by somatic testing. Although, except for the 

use of PARP inhibitors, no other medical interventions required to the patient 

with germline BRCA mutation are included in the NHI benefit package, 

clinicians generally consider other management plans which are not included in 

the NHI benefit package in real clinical practice, therefore they need to know 

the germline BRCA status of the patient. In terms of clinical benefit, performing 

germline testing alone as well as somatic testing alone are not optimal options. 
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 This study has several limitations. First, the full costs and effectiveness of 

BRCA testing incurred by the patient were not considered in this analysis. The 

use of PARP inhibitors has some adverse events which may affect the treatment 

plan5, 7, and may result in further medical intervention with related costs. The 

SOLO-1 and PRIMA trials reported that about 10% of participant had adverse 

events related to treatment which required dose change or, in rare cases, 

discontinuation5, 7. Nausea and anemia were frequently observed in both trials 

and further costs may be incurred in relation to these events. However, a lack of 

data, the cost of adverse events were not considered, and also nonmedical costs 

related to treatment were not included in this analysis. And several other 

managements considered for patients with BRCA mutated ovarian cancer in real 

clinical practice such as genetic counseling, preventive surgeries and genetic 

testing for unaffected family members of patients were not included in this 

analysis, because it is hard to estimate the cost of medical services which are 

not included in the NHI benefit package and besides risk reducing mastectomy 

is rarely performed in patients without breast cancer in South Korea.39 

 Second limitation concerns health utility from different clinical trials. Two 

distinct populations that received different PARP inhibitors were included in 

this analysis. Participants between SOLO-1 and PRIMA trials were similar but 

not identical. There was a difference in PF-LYG between the two included 

studies. This may be contributable to the fact that they used two different PARP 

inhibitors and that the populations must have had variable demographic 

characteristics. 
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V. CONCLUSION 

This study was conducted to evaluate cost-effectiveness of five BRCA testing 

strategies which are implemented in real clinical practice in South Korea. 

Results demonstrated that all five BRCA testing strategies were cost-effective 

compared to no testing strategy under assumed WTP of 20,000,000 KRW per 

PF-LYG. Considering clinical implications as well as the cost-effectiveness, the 

strategy of germline testing first, followed by somatic testing if germline 

mutation is not detected may be a reasonable option for patients with advanced 

ovarian cancer. 
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ABSTRACT(IN KOREAN) 

진행성 난소암 환자에서 생식세포성/체세포성 BRCA 유전자 

검사의 비용효과분석 

 

<지도교수 이경아> 

 

연세대학교 대학원 의학과 

 

장 재 혁 

 

연구배경: 난소암 환자에게 BRCA 유전자를 포함한 유전자 검사는 

PARP 억제제의 사용을 포함한 치료계획의 수립에 있어 필수적이다. 

유전자 검사의 전략에 대해 권고된 바가 있지만, 현재 한국에서는 

생식세포성 검사와 체세포성 검사의 구성에 따라서 여러 검사 

전략들이 시행되고 있다. 이번 연구에서는 한국에서 시행되는 여러  

BRCA 검사 전략들에 대해서 전략에 따라 발생하는 비용과 효과를 

계산해보고 각 전략들 간의 비용-효과성을 평가하고 비교해보았다. 

연구방법: 한국의 실제 임상에서 시행되고 있는 다음과 같은 다섯 

가지 검사 전략으로 구성된 결정모델을 설정하였다. (1) 생식세포성 

유전자 검사를 먼저 시행 후, 생식세포 돌연변이가 발견되지 않은 

환자들에게 체세포성 유전자 검사를 시행, (2) 체세포성 유전자 검사를 
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시행 후, 돌연변이가 발견된 환자들에게 생식세포성 유전자 검사를 

시행, (3) 생식세포성 유전자 검사와 체세포성 유전자 검사를 동시에 

시행, (4) 생식세포성 유전자 검사만 단독으로 시행, (5) 체세포성 

유전자 검사만 단독으로 시행. 모델에 사용된 인구 집단은 PARP 

억제제의 무작위 대조군 임상연구인 SOLO-1과 PRIMA의 참가자들을 

사용하였다. 효과는 임상연구의 결과를 이용하여 무진행생존연수증가 

(Progression-free life-year gain, PF-LYG)로 산출하였다. 비용은 

건강보험심사평가원의 건강보험요양급여비 자료를 이용하여 

계산하였다. 각 전략들의 비용과 효과를 검사를 시행하지 않는 

전략의 비용과 효과와 비교하여 점증적 비용과 점증적 효과를 

계산하였다. 이를 통해 비용효과성을 나타내는 점증적 비용효과비를 

계산하여 전략들 간의 비용효과성을 비교하였다. 변수들의 

불확실성을 확인하기 위하여 일원 민감도 분석을 시행하였다. 분석은 

환자 관점에서 시행되었다. 

연구결과: 지불의사 한계값을 20,000,000원/PF-LYG로 가정하면, 

분석에 포함된 다섯가지 전략들이 모두 비용효과적이라고 볼 수 

있었다. 전략4(생식세포성 유전자 검사만 시행)의 경우 0.33 PF-LYG로 

가장 적은 효과를 보였지만, 비용도 가장 적게 발생하였고, 점증적 

비용효과비는 3,017,290원/PF-LYG로 가장 비용효과적인 전략이었다. 

전략4를 제외한 나머지 전략들의 효과는 0.49 PF-LYG로 계산되었다. 

전략1(생식세포성 유전자 검사 후 생식세포 돌연변이가 발견되지 

않은 환자에게 체세포성 유전자 검사를 시행)의 점증적 비용효과비는 
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4,417,570원/PF-LYG으로 두번째 비용효과적인 전략으로 볼 수 있었다. 

이후로는 전략5, 전략2, 전략3 순서로 비용효과적이었으며 점증적 

비용효과비는 각각 4,492,440원/PF-LYG; 4,533,730원/PF-LYG; 

4,680,120원/PF-LYG였다. 변수들의 변화에도 각 전략들의 점증적 

비용효과비는 지불의사 한계값인 20,000,000원/PF-LYG를 넘지 않았다. 

결론: 다섯가지 전략은 모두 비용효과적인 전략으로 볼 수 있었다. 

비용효과성 뿐만 아니라 BRCA 유전자 상태에 대한 임상적인 효과를 

고려한다면, 가이드라인에서 권고되는 바와 같이 생식세포성 유전자 

검사를 시행 후 생식세포 돌연변이가 발견되지 않은 환자에게 

체세포성 유전자 검사를 시행하는 전략을 합리적인 선택으로 볼 수 

있을 것이다.  

                                                            

핵심되는 말 : 비용효과분석, BRCA 유전자 검사, 진행성 난소암 


