Briefing Note: Ultrasound as an add-on test after negative mammography screening in women with dense breasts
Background
In the current pathway women receive mammography testing every 3 years with no density measurement, and no ultrasound (except as part of the follow-up tests for screen positives). Mammography screening test takes 6 minutes to perform and tests results are returned within 2 weeks after examination by two independent experts (Radiologist, Radiography Advanced Practitioner or Breast Clinician).
The potential pathways under investigation include the addition of breast density measured from mammograms (either every mammogram or less frequently). Women with dense breasts are then offered an ultrasound test in addition to mammography at screening. Women are recalled for further tests if either ultrasound or mammography indicates. Ultrasound and mammography may be at the same or different appointments (and therefore ultrasound screening may only be given to mammography negative women). Ultrasound takes 20 minutes but results are available immediately. The density measurements are also applicable to future potential changes to screening, for example digital tomography could be introduced for dense breasts only. 
Evidence Review
A rapid evidence review will be conducted according to UK NSC standards. 
Key Questions
	Question 1
	What is the reliability of available methods to measure breast density?

	Population
	Women aged 50-70 attending breast cancer screening 

	Tests
	BI-RADS scale scored by a single qualified reader
BI-RADS scale scored by a group consensus of readers
Volpara
Quantra

	Outcomes
	· Test-retest reliability
· Inter-reader reliability (where applicable)

	Question 2
	How does breast density relate to breast cancer risk and risk of missing cancers at screening? 

(What is the absolute breast cancer risk in each group?) Is the relationship stratified by cancer type? 

	Population 1
	Women aged 50-70 attending breast cancer screening 

	Density measurements
	BI-RADS scale scored by a single qualified reader
BI-RADS scale scored by a group consensus of readers
Volpara 
Quantra

	Outcomes
	Head to head studies (2 or more types of density measurement)
· Positive and negative concordance between pairs of tests (presented as 2x2 or YxY tables)
· comparison of characteristics of discordant cases: in particular comparison of risk of breast cancer (i.e. do cases measured high risk by Volpara and low risk by quantra have a higher risk of breast cancer than cases measured low risk by volpara and high risk by quantra) and measures of missing cancers at screening such as interval cancers.
Single or head to head studies (1 or more types of test)
· Proportion of women who have an interval cancer after screening by density for each test
· Proportion of women who have breast cancer by density for each test (includes reporting of absolute risk which is of particular interest in low density groups)
· Distribution of cancer type by risk group for each test
· Odds or risk ratios from unadjusted univariable models of density as a predictor of risk
· Odds or risk ratios from adjusted multivariate models of density as a predictor of risk

Possible add-on but would significantly inflate scope as would expand searches to risk prediction models and discussion of genetic factors.
· Predictive accuracy of multivariate models including density as a predictor of risk

	Question 3
	What is the test accuracy of ultrasound in comparison to mammography in women with dense breasts?

	Population 1
	Women aged 50-70 with dense breasts attending screening 

	Study design
	Head to head test accuracy studies in the same population, or test accuracy of ultrasound in a mammography negative population.

	Intervention 
	Ultrasound test for cancer
Mammography test for cancer

	Reference standard 
	Biopsy test for cancer, and follow up to interval cancers

	Outcomes
	For cancer detection:
· Sensitivity and specificity
· Positive and negative predictive values (if population prevalence similar to the UK)
· 2x2 tables
Characteristics of extra cancers detected by US only and mammography only (comparison of discordant cases or diagonal cells in 2x2 table)
· %DCIS
· Prognosis measures, grade, stage, nodal involvement
· ER/PR status
· Size

	Question 4
	[bookmark: _GoBack]What are the cost-consequences of adding density measurements, then ultrasound in high density women attending breast screening

	Population
	Women aged 50-70 invited to mammography screening

	Study design
	Cost consequence model, or simple addition of costs in particular cost of density measurements and cost of ultrasound

	Outcomes
	Cost per extra case detected
Cost per extra case detected by type (eg cost per extra high risk case detected invasive? Nodes involved?)



