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Table 1A Description of the NCCN criteria to selecting patients for genetic testing and counselling.[1]

	Meeting one or more of these criteria warrants further personalized risk assessment, genetic counselling and often genetic testing and management. 
Testing of an individual without a cancer diagnosis should be considered if appropriate affected family member is unavailable for testing. 
An unaffected individual who does not meet the criteria but with first- or second-degree blood relative meeting any of the following criteria. 

	1. Individual from a family with a known BRCA1/2 pathogenic/likely pathogenic variant, including such variants found on research testing

	2. Personal history of breast cancer + one or more of the following:
· Diagnosed <45y
· Diagnosed 46-50y with:
· An additional breast cancer primary at any age
· >1 close family relative with breast cancer at any age
· >1 close blood relative with high grade (Gleason score >7) prostate cancer
· An unknown or limited family history
· Diagnosed < 60y with triple negative breast cancer
· Diagnosed at any age with
· >1 close blood relative with breast cancer diagnosed <50y or ovarian carcinoma or male breast cancer or metastatic prostate cancer or pancreatic cancer 
· >2 additional diagnoses of breast cancer at any age in patient and/or in close blood relatives
· Ashkenazi Jewish ancestry

	3. Personal history of ovarian carcinoma

	4. Personal history of male breast cancer 

	5. Personal history of pancreatic 

	6. Personal history of metastatic prostate cancer

	7. Personal history of high grade prostate cancer (Gleason score >7 at any age with:
· >1 close blood relatives with ovarian carcinoma, pancreatic cancer, or metastatic prostate cancer at any age or breast cacner <50y
· >2 close blood relatives with breast cancer or prostate cancer (any grade)at any age
· Ashkenazi Jewish ancestry

	8. BRCA1/2 pathogenic /likely pathogenic variant detected by tumour profiling on any tumour type in the absence of germline pathogenic/likely pathogenic variant analysis

	9. Regardless of family history, some individuals with a BRCA-related cancer may benefit from genetic testing to determine eligibility for targeted treatment. 








Literature Review 

We performed different literature searches in Medline, via PubMed, and BIREME in order to obtain data on event rates / treatment efficacy, usual treatment patterns, and utilities (which should be based either on the time trade off or the standard gamble method). If more than one source was available, data reflecting the Brazilian context more appropriately was preferred. 
To ensure a high level of quality of studies used for the model, these were we assessed based on recommendations of the Cochrane Non Randomised Studies Methods Group: In common with randomized trials, dimensions of bias to be assessed include selection bias (concerning comparability of groups, confounding and adjustment), performance bias (concerning the fidelity of the interventions, and quality of the information regarding who received what interventions, including blinding of participants and healthcare providers), detection bias (concerning unbiased and correct assessment of outcome, including blinding of assessors), attrition bias (concerning completeness of sample, follow-up and data) and reporting bias (concerning publication biases and selective reporting of results).

Other articles with data that should be included in the model were assessed using the following criteria:
a) Description of settings, locations, and relevant dates, including periods of recruitment,
exposure, follow up, and data collection
b) Detail of sources of data, details of methods of assessment (measurement)
c) Description of efforts to address potential sources of bias
d) Explanation how quantitative variables were handled in the analyses.

Before including in the model, clinical experts were asked regarding the suitability of data in the specific clinical context.

Table 2A Search strategies applied for literature review

	Parameter
	Key words and entry terms

	Penetrance of BRCA 
	Breast neoplasms [Mesh] AND Ovarian Neoplasms [Mesh] AND Gene, BRCA1 [Mesh]AND Gene BRCA2 [Mesh] AND Risk Assessment [tiab]

	Probability of a positive test
	Breast neoplasms [Mesh] AND Ovarian Neoplasms [Mesh] AND Gene, BRCA1 [Mesh] AND Gene BRCA2  [Mesh] AND Genetic testing [tiab]

	Uptake of prophylactic surgeries 
	Genes, BRCA1[Mesh] AND Genes, BRCA2 [Mesh] AND (Ovariectomy [Mesh] OR Salpingo-oophorectomy) AND (Mastectomy [Mesh] OR Prophylactic Bilateral Mastectomy) AND (Uptake [tiab] OR acceptance [tiab])

	Effectiveness of prophylactic surgeries
	Genes, BRCA1 [Mesh] AND Genes, BRCA2 [Mesh] AND (Ovariectomy [Mesh] OR Salpingo-oophorectomy) AND (Mastectomy [Mesh] OR Prophylactic Bilateral Mastectomy) AND Breast neoplasms [Mesh] AND Ovarian Neoplasms [Mesh] AND Effectiveness [tiab]

	Utilities
	(breast neoplasms [Mesh] OR ovarian neoplasms [Mesh]) AND (quality-adjusted life years [Mesh] OR quality of life [Mesh])


Search strategies were adapted to Medline via PubMed and BIREME based on the described entry terms. 








Table 3A Costs on breast and ovarian Cancer and percentage share of costs according to procedure group (Concerted to US$ using a web-based tool [2]).
	
	First year
	Second year
	Third year
	Fourth year
	Fifth year

	Costs on Breast Cancer

	Mean (SD)
	4575.17 (3716.48)
	2036.27 (3244.05)
	1629.06 (2707.13)
	1167.97 (2016.20)
	641.05 (881.84)

	Costs per procedure group (%)
	
	
	
	
	

	Clinical procedures (%)
	3368.37 (73.6)
	1598.80 (78.5)
	1171.45 (71.9)
	754.19 (64.6)
	404.70 (63.1)

	Neoadjuvant chemotherapy (%)
	1045.92 (31.1)
	16.72 (1)
	-
	-
	-

	Adjuvant chemotherapy (%)
	 843.37 (25)
	424.75 (26.6)
	 248.19 (21.2)
	313.05 (41.5)
	215.13 (53,1)

	Palliative chemotherapy (%)
	 584.09(17.3)
	724.13 (45.3)
	630.30 (53.8)
	191.31 (25.4)
	79.98 (19.8)

	Radiotherapy (%)
	373.67 (11)
	83.55 (5.2)
	
	52.16 (6.9)
	

	Other clinical procedures
	364.98 (10.8)
	195.99 (12.3)
	191.65 (16.4)
	117.65 (15.6)
	62.62 (15.5)

	Surgical procedures (%)
	472.39 (10.3)
	121.63 (6)
	158.35 (9.7)
	74.34 (6.4)
	42.34 (6.6)

	Diagnostic (%)
	5963.67 (13)
	283.36 (13.9)
	249.42 (15.3)
	217.31 (18.6)
	135.81 (21.2)

	Other (%)
	 138.73 (3.1)
	32.48 (1.6)
	49.85 (3.1)
	122.13 (10.4)
	58.21 (9.1)

	Ovarian Cancer

	Mean (SD)
	6501.03 (7418.81)
	1986.71 (5786.85)
	2438.62 (5731.54)
	2090.99 (5073.04)
	1759.91 (5007.76)

	Costs per procedure group (%)
	
	
	
	
	

	Clinical procedures (%)
	3609.44 (55.5)
	1211.19 (61)
	1696.65 (69.6)
	1352.63 (64.7)
	793.65 (45.1)

	Neoadjuvant chemotherapy (%)
	694.93 (19.2)
	15.64 (1.3)
	
	
	

	Adjuvant chemotherapy (%)
	1021.05 (28.3)
	80.80 (6.7)
	193.37 (11.4)
	89.53 (6.6)
	51.96 (6.5)

	Palliative chemotherapy (%)
	1511.58 (41.9)
	962.09 (79.4)
	1290.81 (76.1)
	1096.75 (81.1)
	554.24 (69.8)

	Radiotherapy (%)
	20.01 (0.6)
	13.71 (1.1)
	32.23 (1.9)
	
	63.97 (8.1)

	Other clinical procedures (%)
	325.49 (9)
	138.95 (11.5)
	180.23 (10.6)
	162.88 (12)
	112.74 (14.2)

	Surgical procedures (%)
	1741.63 (26.8)
	205.64 (10.3)
	189.54 (7.8)
	149.59 (7.2)
	235.28 (13.4)

	Diagnostic (%)
	883.59 (13.6)
	457.40 (23)
	507.12 (20.8)
	513.36 (24.5)
	483.28 (27.4)

	Other (%)
	266.37 (4.1)
	112.48 (5.7)
	45.32 (1.8)
	75.42 (3.6)
	247.70 (14.1)


SD: Standard deviation. % percentage share of total costs. 
Costs on Breast Cancer and Ovarian Cancer were extracted from an estimate made from 100 patients, of different stages at the diagnosis, and the follow up was of 3.3 years. Using a macro costing approach, they calculated the mean reimbursement per patient that a Hospital from Sao Paulo received from the SUS, therefore, reflecting what is the cost per patient from the SUS perspective. The reimbursement is made based on disease-related standard sums from DATASUS and are supposed to cover all treatment expenses (i.e., chemotherapy, diagnostic imaging, palliative care and surgeries). [3, 4]


	Table 4A Deterministic sensitivity analysis

	Number
	Variable
	
	Costs per QALY

	
	
	
	Incremental Costs
	Incremental QALY
	ICER

	
	Base case
	
	3515
	0.1449
	24264

	1
	Incidence ovarian cancer BRCA positive
	lb
ub
	3528
3500
	0.1394
0.1509
	25317
23204

	2
	Incidence breast cancer BRCA positive
	lb
up
	3556
3444
	0.1410
0.1656
	25229
20799

	3
	Recurrence breast cancer BRCA positive
	lb
ub
	3535
3488
	0.1443
0.1456
	24495
23952

	4
	Cost genetic testing
	lb
ub
	1825
5205
	0.1449
0.1499
	12598
35929

	5
	Cost breast cancer
	lb
ub
	3542
3500
	0.1449
0.1449
	24450
24159

	6
	Cost ovarian cancer
	lb
ub
	3528
3506
	0.1449
0.1449
	24354
24199

	7
	Effectiveness of prophylactic surgeries on  breast cancer
	ub
lb
	3317
3507
	0.2277
0.1352
	14568
25944

	8
	Effectiveness of prophylactic surgeries on ovarian
	ub
lb
	3443
3519
	0.1797
0.1415
	19155
24865

	9
	Probability test positive
	lb
ub
	3541
3489
	0.0870
0.205
	40715
17228

	10
	QALY breast cancer 
	lb
ub
	3515
3515
	0.1472
0.2125
	23877
16540

	11
	QALY ovarian cancer
	lb
ub
	3515
3515
	0-1468
0.1487
	23953
23645

	12
	Mortality breast cancer
	lb
ub
	3489
3534
	0.1333
0.1532
	26180
23069

	13
	Mortality ovarian cancer 
	lb
ub
	3501
3527
	0.1433
0.1463
	24431
24113

	14
	Discount
	lb
ub
	3150
3611
	0.9108
0.0355
	3459
101,857


ub: upper bound; lb: Lower bound; QALY: Quality-adjusted life years; ICER: Incremental cost-effectiveness





Table 5A Structural sensitivity analysis

	Number
	Variable
	Costs per QALY

	
	
	Incremental Costs
	Incremental QALY
	ICER

	1
	Uptake risk reducing strategies
	Less 10% on each group
Less 20% on each group
All at 35 years
	3558
3610
3464
	0.1317
0.1165
0.1538
	27020
30996
22519

	2
	Pre-test probability of 10%
	
	3472
	0.2400
	14467

	3
	Risk of Breast and Ovarian Cancer in BRCA non carriers 
	2-fold the risk of general population
5-fold the risk of general population
	3515

3515
	0.1449

0.1449
	24264

24264

	4
	Intensive surveillance for women in the intervention group that tested negative
	
	5645
	0.1449
	38968


QALY: Quality-adjusted life years; ICER: Incremental cost-effectiveness







Figure 1A. Tornado Diagram (One-way deterministic sensibility analyses)
[image: ]
								ICER: Incremental Cost effectiveness analysis, QALY: Quality of life-adjusted years. 




Figure 2A. Incremental cost-effectiveness plane from the probabilistic sensitivity analyses (PSA) (10000 iterations)


Appendix 1. Objective assessment of the validation status of health-economic decision model

AdViSHE [5] is a tool to report on the efforts performed to improve the validation status of their health-economic (HE) decision model. The tool is not intended to replace validation by model users but rather to inform the direction of validation efforts and to provide a baseline for replication of the results. 
The modellers are asked to comment on the validation efforts performed while building the underlying HE decision model and afterwards. Many of the items can be answered simply by referring to the model documentation. AdViSHE is divided into five parts, each covering an aspect of validation:
- Part A: Validation of the conceptual model (2 questions)
- Part B: Input data validation (2 questions)
- Part C: Validation of the computerized model (4 questions)
- Part D: Operational validation (4 questions)
- Part E: Other validation techniques (1 question)
Part A: Validation of the conceptual model (2 questions)
	A1/ Face validity testing (conceptual model): Have experts been asked to judge the appropriateness of the conceptual model?

	Yes, exerts were consulted on the appropriateness of the model. Diz, MPE. is a experienced oncologist and coordinator of the department of Oncogenetics at a cancer hospital from Sao Paulo, Brazil. We relied on her expertise to judge appropriateness of both clinical and costa data. 



	A2/ Cross validity testing (conceptual model): Has this model been compared to other conceptual models found in the literature or clinical textbooks?


	The structure of the model was built in comparison to previous models developed for different countries [6, 7] and for Brazil. [3]



Part B: Input data validation (2 questions)
	B1/ Face validity testing (input data): Have experts been asked to judge the appropriateness of the input data?


	Yes, a group of three oncologists, who coordinate the ambulatory of breast and ovarian cancer, and of genetic oncology, from the Cancer institute of Sao Paulo (Insituto do Cancer do Estado de Sao Paulo, Hospital das Clinicas HCFMUSP) were asked to judge the clinical and effectiveness data. Few cancer centres with this expertise exists in Brazil. Although there was uncertainty regarding the appropriateness of the data to the Brazilian population, given that unavailability of better sources, a literature review was used to access global stability of incidences.  



	B2/ Model fit testing: When input parameters are based on regression models, have statistical tests been performed?


	Not applicable 



Part C: Validation of the computerized model (4 questions)
	C1/ External review: Has the computerized model been examined by modelling experts?


	Müller, D. examined the input data and the computerized model, although he was not responsible for data imputation.  



	C2/ Extreme value testing: Has the model been run for specific, extreme sets of parameter values in order to detect any coding errors?


	During deterministic sensitivity analysis, we varied the more uncertain parameters to detect coding errors. DSA is reported in the main article. 



	C3/ Testing of traces: Have patients been tracked through the model to determine whether its logic is correct?


	Not performed



	C4/ Unit testing: Have individual sub-modules of the computerized model been tested?


	Not performed



Part D: Operational validation (4 questions)
	D1/ Face validity testing (model outcomes): Have experts been asked to judge the appropriateness of the model outcomes?

	A clinical expert and an experienced modeller, who were cited as co-author of this paper, judged the appropriateness of model outcomes. 



	D2/ Cross validation testing (model outcomes): Have the model outcomes been compared to the outcomes of other models that address similar problems?

	The structure of the model was built in comparison to previous models developed for different countries [6, 7] and for Brazil. [3]



	D3/ Validation against outcomes using alternative input data: Have the model outcomes been compared to the outcomes obtained when using alternative input data?


	For sensitivity analysis, we varied the percentage of metastatic breast cancer and the uptake of surgical procedures. Other DSA were also conducted, by varying the input parameters along the confidence interval range. This analysis are reported in the paper. 



	D4/ Validation against empirical data: Have the model outcomes been compared to empirical data?

	No. Empirical data on Brazilian population was not available. The model also forecast the utilization of a genetic testing that is still not available in the Brazilian public health care. Therefore, real world data would not be possible. 
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