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Health Technology Assessment
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Health Technology Assessment (HTA) is a systematic, multidisciplinary process that evaluates 
the VALUE of health technologies across their lifecycle (beyond a clinical trial).

• Clinical effectiveness & safety – How well a technology works and whether it is safe

• Economic & financial implications – Cost-effectiveness, investment vs. return

• Patient/stakeholder impacts – Impact on patients, caregivers, and relevant stakeholders. 

• Organizational impacts – Effects on health systems and the organization

• Legal aspects – Evaluates any legal implications of using the technology
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Technology Value Chain
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Nomenclature of Medical Technology

Research & 
Development Regulation HTA Management
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Centralized National HTA Programs
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What is Value?
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Benefits
• Effectiveness: Improved survival
• Quality of Life: Enhanced health-related QoL’
• Safety: Fewer and less severe adverse events
• Societal & Economic Benefits:

 Reduced caregiver burden
 Increased workforce productivity
 Wider community economic gains

Costs
• Direct:

 Technology price (drug, device, etc.)
 Implementation (training, IT, infrastructure)
 Downstream care and follow-up

• Indirect & Societal:
 Informal care burden/time costs
 Productivity loss for patients & caregivers
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Health Technology Assessment

Incremental Cost Effectiveness Ratio:

ICER =
𝐶𝐶1 − 𝐶𝐶2
𝐸𝐸1 − 𝐸𝐸2

=
∆𝐶𝐶
∆𝐸𝐸

𝐶𝐶1,2 =cost of technology and comparison

𝐸𝐸1,2 =effect of technology and comparison*
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Net Health Benefit:
𝑁𝑁𝐻𝐻𝐻𝐻 = λ∆𝐸𝐸 − ∆𝐶𝐶

𝜆𝜆: cost effectiveness threshold or max the decision maker is willing to pay for a unit of effect
$50K per QALY

*Typically measured in quality adjusted life years (QALY)

QALY = Yrs added x QOL weight
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Health Technology Assessment
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Incremental net monetary benefit:

𝜆𝜆∆𝐸𝐸 − ∆𝐶𝐶 > 0

threshold

Incremental net health effect:

∆𝐸𝐸 −
∆𝐶𝐶
𝜆𝜆

> 0

∆𝑪𝑪

∆𝑬𝑬

$50K 

1 QALY

Cost effective
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Health Technology Assessment
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Consider three drugs currently in the market for metastatic prostate cancer. Drug A yields 8 additional 
QALYs, Drug B yields 15 additional QALYs, and Drug C yields 5 additional QALYs, each compared to an 
appropriate standard-of-care comparator. The incremental costs are $150,000 for Drug A, $300,000 for 
Drug B, and $120,000 for Drug C. The target populations are 15 patients for Drug A, 20 patients for Drug 
B, and 10 patients for Drug C. The allocated budget for prostate cancer is $3,000,000.

Highest ICER %Funded Cut

What happens if a “blockbuster” radiopharmaceutical is introduced into the market?
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Health Technology Assessment
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When a new intervention (Drug D, a radiopharmaceutical) is introduced and a decision maker 
considers reimbursement, its ICER must be compared with the current ICER threshold—here, the ICER of 
worst performing drug, Drug C (ICERlast). Suppose Drug D treats 12 patients, has an incremental cost of 
$130,000, and an incremental effect of 6 QALYs. Its budget impact in the current period is $700,000.

divested
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Imaging

Radiopharmaceuticals

Isotopes Radiation 
Safety Dosimetry

Theranostics Ecosystem

“Enablers”Supply Chain
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Theranostics Ecosystem
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Transarterial Radioembolization (TARE)

*Sorafenib (kinase-inhibitor) has standard of care for HCC treatment.

SARAH Trial: Phase III clinical study comparing 90Y 
SIRT to sorafenib in patients with advanced HCC 
who were not eligible for curative resection or local 
ablation.

DOSISPHERE-01 Trial: Phase II randomized study that 
evaluate the benefit of using personalized dosimetry 
versus standard dosimetry for 90Y TARE.



Procedural Costs
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Calculation method Valuation

Human Resources
Cost of staff

= Σ (hourly personnel cost x time of attendance x number of 
people)

The hourly personnel cost is calculated on the basis of the salary and 
charges for the average grade of each type of staff (Table S1.2). 

We consider that a person worked 1607 hours during the year. 

Consumables
Cost of consumables = Σ (purchase price of a consumable x 

number of consumables)
The unit prices of consumables have been valued at their purchase 

price (Table S1.3).

Intervention room (including 
Imaging)

Cost of the intervention room = room cost per hour x room 
occupancy

The cost of the radiology room comes from the 2012 cost accounting of 
Beaujon hospital. We consider that during this year, the intervention room 

operated 8 hours a day for 250 working days.

Initial hospital stay Cost of hospital stay = (cost of the stay for the DRG  / average 
length of stay observed in DRG) x Length of Stay

The cost of the stay is valued using DRGs from the national production 
cost study (ENCC) 2015. 

Sorafenib Cost of sorafenib= Σ (purchase price x dose) The unit prices of drugs have been valued at their purchase price (Table 
S1.3).

Follow-up hospitalizations (adverse 
event)

hospitalizations cost
= ∑ (GHS tariff)

The cost of the hospitalizations is valued using GHS cost (ATIH 2015). 

Second and third line treatments 
admission

hospitalizations cost
= ∑ (GHS tariff) The cost of the hospitalizations is valued using GHS cost (ATIH 2015).

Second and third line oral 
treatments Cost of drugs = Σ (purchase price of a drug x dose) The unit prices of drugs have been valued at their purchase price (Table 

S1.3).
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TARE Cost-Benefit Analysis 
CBA Model

TARE Sorafenib
Quality of Life

QALYs 0.803 0.797

Procedural Costs (USD)
Initial workup 6500 0
Initial radioembolization 20000 0
Imaging 3000 0
Additional Radioembolization 7000 0  
Sorafenib 0 20000

Follow-up Costs (USD)
Second-line treatments 4000 1300
Third-line treatments 800 400
Admission for SAEs 3200 3000
Other Admissions 2200 1200

Total Cost Per Patient 46700 25900

ICER =
∆𝐶𝐶
∆𝐸𝐸

=
46700 − 25900
0.803 − 0.797

≈ ⁄3.5𝑀𝑀 𝑢𝑢 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄

PFS

Post-Progression Survival

Overall Survival

Sorafenib

TARE

Zarca K. et al Clin Ther. 2021 Jul;43(7):1201-1212.
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TARE Cost-Benefit Analysis 
CBA Model

TARE Sorafenib
TARE 

(TB≤25%)
Quality of Life

QALYs – 5 yr 0.80 0.79 1.00

Procedural Costs (USD)
Initial workup 6500 0
Initial radioembolization 20000 0
Imaging 3000 0
Additional 

Radioembolization 7000 0  
Sorafenib 0 20000

Follow-up Costs (USD)
Second-line treatments 4000 1300
Third-line treatments 800 400
Admission for SAEs 3200 3000
Other Admissions 2200 1200

Total Cost Per Patient 46700 25900 29500

ICER =
∆𝐶𝐶
∆𝐸𝐸

=
29500 − 25900

1.00 − 0.79
≈ ⁄17400 𝑢𝑢 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄

Sorafenib

Muszbek N et al Future Oncol. 2021 Mar;17(9):1055-1068

TARE (Tumor Burden≤25%)
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TARE Cost-Benefit Analysis 
CBA Model

TARE Sorafenib
TARE 

(TB≤25%)
TARE 

(Pers. Dose)
Quality of Life

QALYs – 5 yr 0.80 0.79 1.00 1.30

Procedural Costs (USD)
Initial workup 6500 0
Initial radioembolization 20000 0
Imaging 3000 0
Additional 

Radioembolization 7000 0  
Sorafenib 0 20000

Follow-up Costs (USD)
Second-line treatments 4000 1300
Third-line treatments 800 400
Admission for SAEs 3200 3000
Other Admissions 2200 1200

Total Cost Per Patient 46700 25900 29500 30000

ICER =
∆𝐶𝐶
∆𝐸𝐸

=
30000 − 25900

1.30 − 1.0
≈ ⁄14000 𝑢𝑢 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄

DOSISPHERE-01 Trial

Standard Dosimetry

Personalized Dosimetry

Rognoni C. et al Front Oncol. 2022 Aug 29;12:920073.
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Concluding Remarks

• Health Technology Assessment (HTA) provides a structured way to evaluate clinical 
effectiveness, safety, cost-effectiveness, and system impact for emerging radiotheranostics.

• Successful adoption of radiotheranostics requires integrated clinical infrastructure — 
physical facilities, enabling technologies, trained staff, and coordinated processes across 
imaging, dosimetry, pharmacy, and patient care.

• Value-based frameworks (e.g., ICER, net health benefit) help inform investment from health 
centers, particularly as novel radiopharmaceuticals and enabling technologies enter the 
market.

• Collaboration across academic centers, health systems, industry, and regulators is essential 
to scale safe, cost-effective, and patient-centered theranostics.
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UW Theranostic Center
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UW Theranostic Center 

East Side Campus

Main Campus

MKE

CHI

MINN


	Building Clinical Infrastructure for Radiotheranostics: Insights from a Health Technology Assessment Framework�
	Conflict of Interest
	Health Technology Assessment
	Technology Value Chain
	Centralized National HTA Programs
	What is Value?
	Health Technology Assessment
	Health Technology Assessment
	Health Technology Assessment
	Health Technology Assessment
	Theranostics Ecosystem
	Theranostics Ecosystem
	Theranostics Ecosystem
	Clinical Infrastructure
	Clinical Infrastructure
	Clinical Infrastructure
	Clinical Infrastructure
	Transarterial Radioembolization (TARE)
	Procedural Costs
	TARE Cost-Benefit Analysis 
	TARE Cost-Benefit Analysis 
	TARE Cost-Benefit Analysis 
	Concluding Remarks
	Slide Number 24
	Slide Number 25
	UW Theranostic Center

