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Reimbursement for healthcare technologies

1. Increasing push for value in healthcare
2. Difficult to quantify, but established methods
3. Approaches are evolving to capture broader aspects of value
4. In the US, formal cost-effectiveness analyses do not directly 

influence reimbursement decisions, but provide context and inform 
discussions



How do we assess long-term impacts?

• RCTs would need to be prohibitively large given relatively low 
prevalence of conditions

• Follow-up period likely would need to be decades



Decision modeling



USPSTF and decision modeling

Ann Int Med 2016



Health Economics Primer

• Given limited health care budgets, choose the intervention that provides the most health per 
dollar spent.

• Modeling is used to synthesize clinical data with real world burden of disease outcomes (cost, 
quality of life) to estimate the lifetime costs and health impacts of a clinical decision.

1.000

Dead Sicker Sick
Perfect
Health

Health State Utility

e.g., 0.77e.g., 0.65

(Cost(new Tx) – Cost(old Tx))

(QALYs(new Tx) – QALYs(old Tx))

Incremental
Cost-Effectiveness
Ratio (ICER)

=

example: 3 sick years + 2 sicker years:

3*0.77 + 2*0.65 = 3.61 QALYs

QALY=
Quality-Adjusted
Life Year

In the US, “acceptable” cost-effectiveness ratios ≈ $50K - $150K
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We screen newborns, don’t we?

Jim Evans et al, GIM 2013





CDC Tier 1 Conditions

Tier 1 Condition Increased Risk For: Risk-Reduction

Hereditary Breast and 
Ovarian Cancer

Breast cancer,
Ovarian cancer,
Other cancers

Mammography + MRI,
Mastectomy,
Salpingo-Oophorectomy

Lynch
Syndrome 

Colorectal cancer,
Endometrial cancer,
Other cancers

Increased colonoscopy 
surveillance

Familial 
hypercholesterolemia

Myocardial infarction,
Stroke

Moderate to high-intensity 
statin therapy

https://www.cdc.gov/genomics/implementation/toolkit/tier1.htm
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Prevalence across ancestries
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Prevalence of Tier 1 conditions Grzymski, unpublished data Dec 2022.



Selected Assumptions

Targeted Next Generation 
Sequencing (NGS)

Sanger confirmation

Genetic Counseling

Parameter Value

$250

$250]

Efficacy of family history stimulated 
testing for HBOC

Adherence to Surveillance

Efficacy of cascade testing

17%

75%

14%



Tier 1 Screen 
vs Family 
History 

stimulated 
testing

Previously 
identified?

Already 
affected? Surveillance Clinical 

outcomes

Tier 1 Model Features



Model 30 years old 50 years old

HBOC* $87,700/QALY $482,100/QALY

LS $132,200/QALY $140,400/QALY

FH $206,700/QALY $463,500/QALY

*females

cost-effective
not cost-effective

Individual model results



Lynch syndrome screening

HBOC screening

FH screening

Cascade testing

Combined results:
Incremental QALYs per 100,000 screened

Clinical benefits diminish over 
age cohorts as early cancers 
and cardiovascular disease are 
not prevented / intercepted

Guzauskas et al, Annals Int Med, May 2023



Lynch syndrome screening

HBOC screening

FH screening

Cascade testing

Genomic assay cost

Combined results:
Incremental cost per 100,000 screened

Costs decline across age 
cohorts due to decreased 
lifetime surveillance needs

Guzauskas et al, Annals Int Med, May 2023



Cost effectiveness

Population genomic screening 
is likely cost-effective in adults 
aged 20 to 40. 

Guzauskas et al, Annals Int Med, May 2023



But what if…



Scenario analyses



False reassurance



Prevalence drives economic value

• Include the most prevalent conditions
• Combine conditions

Implication #1



Clinical action is required for ‘traditional’ economic value

• Focus on clinical actionability for building value story and driving 
reimbursement

Implication #2



Screening should be efficient and relatively inexpensive

• Public or private sector reimbursement?
• Delivery and education 

Implication #3



Newborn screening

• Large number of rare conditions
• Actionability variable
• Different policy context



Cost-effectiveness of newborn screening



Cost-effectiveness of newborn genomic screening



Cost-effectiveness of newborn genomic screening



Polygenic risk scores

• Prevalence of ‘high-risk’ is greater than monogenic conditions
• Lifetime risk lower
• Multiple conditions



Tier-1 cost-effectiveness ‘landscape’



PRS vs. Tier-1

• Prevalence ~10-20x higher
• Effect size 

• HBOC: ~50% absolute risk reduction with prophylactic surgery
• PRS: 20-30x lower! 

• PRS: Prevalence ~20%, Benefit ~0.03 QALYs
• Cost effectiveness likely above threshold of $100K/QALY (not cost 

effective)



• Only 10 studies
• Mixed results
• Some studies modeled less screening in low risk patients



Multi-cancer early detection (MCED)

• Detection/diagnosis, not risk prediction
• Many cancers
• Repeated tests
• Induced health care actions



• 19 solid cancers
• Estimated cost effective at ~$1100/test



• 3 critical factors: 
1. ability to readily confirm a cancer signal,
2. the population testing strategy, 
3. the natural histories of the targeted cancers

• “critical gaps in our current knowledge about each factor prevent reliably projecting the expected clinical 
impact of MCED testing at this point in time”



Summary
• Population screening for CDC Tier-1 conditions provides an excellent model 

for population genomic screening

• CDC Tier-1 screening likely has beneficial risk-benefit profile and provides 
good economic value, but:

• Need further clarity on behavior of those with and without a variant
• Evidence on all aspects in underserved populations, diverse ancestries 
• Implementation outcomes

• Combining conditions is essential for economic value, but restricting to 
those with good clinical or patient-centered value is critical

• Genomic population screening applications will vary dramatically in their 
economic value and evidence requirements
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