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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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Research &
Development

Regulation

Management

Characteristics | Health technology
regulation

Health technology
assessment

Health technology
management

Perspective  Market access: considerations Population-level: Local-level health facilities:
include quality, safety, considerations include considerations include needs
performance and efficacy efficacy, relative effectiveness, analysis, procurement,

safety, patient-relevant affordability, training and
outcomes, appropriateness alternative technologies
(including ethics, social and towards quality of care
legal issues) and accessibility

Requirement Mandatory National recommendation on  Local implementation of

complex technologies recommended technologies

Role Prevent harm Maximize clinical and cost- Management across the

effectiveness, value-based
decision-making

lifecycle of the device, from
adoption to decommissioning
to enhance appropriate and
safe use
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B Countries with HTA
[ Countries without HTA
] Datanot available
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e °
Benefits
« Effectiveness: Improved survival

« Quality of Life: Enhanced health-related Qol’
« Safety: Fewer and less severe adverse events
« Societal & Economic Benefits:

0 Reduced caregiver burden

O Increased workforce productivity

O Wider community economic gains
Costs

 Direct:

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

* |Indirect & Societal:

Q Informal care burden/time costs
O Productivity loss for patients & caregivers
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Incremental Cost Effectiveness Ratio:

ICER_Cl—CZ _AC
 E,—E, AE

C, , =cost of technology and comparison

E, , =effect of technology and comparison*

*Typically measured in quality adjusted life years (QALY)
QALY = Yrs added x QOL weight

Net Health Benefit:
NHB = AAE — AC

A: cost effectiveness threshold or max the decision maker is willing to pay for a unit of effect
$50K per QALY
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Incremental net monetary benefit:

AAE — AC >0

Incremental net health effect:

AC

AE —— >0
A

New treatment

more costly
AC A
- $50K T

Old treatment
dominates

threshold
Cost effective
4

/
4

New treatment /nore effective
but mgre costly

~
New treatment X | _New treatment
less effective C [ 7 more effective
/
iy 1 QALY
,I
'l
New treatment less costly N
but less effective ew treatment
’ dominates

Y

New treatment
less costly
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Consider three drugs currently in the market for metastatic prostate cancer. Drug A vyields 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 canceris $3,000,000.

# of Total incremental Total incremental | Budget impact
relevant ICER = effectiveness (# of cost (# of relevant in current Funded
Intervention | patients AC AE AC/AE | relevant patients x AE) patients x AC) period (%)
A 15 150,000 8 18,750 120 2,250,000 1,000,000 Yes (100%)
B 20 300,000 15 20,000 300 6,000,000 1,800,000 Yes (100%)
C 10 120,000 5 24,000 50 1,200,000 500,000 Yes (40%)
|~ A+B+C= 5 3,300,000 N
Highest ICER %Funded Cut

What happens if a “blockbuster” radiopharmaceutical is introduced into the market?
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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 (ICER,). 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.

# of Total incremental Total incremental | Budget impact
relevant ICER = effectiveness (# of cost (# of relevant | in the budget Funded
Intervention | patients AC AE | AC/AE | relevant patients x AE) patients x AC) period (%) divested
A 15 200,000 8 18,750 120 2,250,000 1,000,000 Yes (100%)
B 20 400,000 15 20,000 300 6,000,000 1,800,000 Yes (100%)
C 10 200,000 5 24,000 50 1,200,000 500,000 No [
> A+B+C= 2 3,300,000
D 12 130,000 6 21,667 72 1,560,000 700,000 Yes (29%)
A+B+D= 2 3,500,000

8/27/2025 | IUPESM, Adelaide, Australia | B.P. Bednarz

10



Theranostics Ecosystem R E D

RADIOLOGICAL ENGINEERING
& DESIGN LABORATORY

B

A
BAYER

E

') NOVARTIS

Radiopharmaceuvuticals

NSHINFE
" mim

SOFTWARE=

ke DOSI:7-soft
hORRe] CONTK pHILIPS BICOMECER o
T R &
DDDDDDDDDD =, SOLUTIONS
E Eckert & Ziegler \S\/OXIMETRY

u LANTHEUS

8/27/2025 | IUPESM, Adelaide, Australia | B.P. Bednarz 11



Theranostics Ecosystem R E D

RADIOLOGICAL ENGINEERING
& DESIGN LABORATORY

B
A
- Genentech PJNT%ZZ, C*E"%) b NOVARTIS RayzeBio tersoimerssais

PeptiDream A Member of the Roche Group BIOPHARMA

Radiopharmaceuvuticals

NSHINFE
" mim

SOFTWARE=

ke DOSI:7-soft
hORRe] CONTK pHILIPS BICOMECER o
T R &
DDDDDDDDDD =, SOLUTIONS
E Eckert & Ziegler \S\/OXIMETRY

u LANTHEUS

8/27/2025 | IUPESM, Adelaide, Australia | B.P. Bednarz 12



RED

RADIOLOGICAL ENGINEERING
& DESIGN LABORATORY

PeptlDream

BIOPHAPMA

< Genentech QlNT %

A Member of the Roche Group

R .
™ perspecriver ‘OSeagen

Converoent

) NOVARTIS R(Xy/z_eﬁo (I Bristol Myers Squibb

.
Rah@
THERAPEUTICS

“ E n abler” THERAPEUTICS @ Te]ix p—
?p%qﬂip-mtédix“ )f: CLARITY Fusfen :'*-QrRad|0heFICS %
e . .4 Blue Earth
. ﬂblaze aasg Therapeutics
. > Oronomed l‘ LANTHEUS' 3B Pharmaceuticals > ey °
Supply Chain *)3_ - € N[ (3 Enablers”
C\ARTBIO =y ... — €=RAD mariana AK -
JAdvanCell o= . . — . MR
=~ CSHINE \’f gcugglg?lr::?y phee? '|tm ' m I m
PRECISI®N | 5% ARICEUM f3 Abdera SRLEASS
MOLECULAR .LCELLECTAR v
O oo HEREEE Mucleus P”mo @ vowssuas  OSHGsOft
e‘RAD Cé) ARCHEUS RadioPharma PRECIRIX HERMES
CUrium MEDICAL
LIFE FORWARD SOLUTIONS
o )
= Eckert &Ziegler VOXIMETRY.
u LANTHEUS
8/27/2025 | IUPESM, Adelaide, Australia | B.P. Bednarz 13



Clinical Infrastructure

RED

RADIOLOGICAL ENGINEERING
& DESIGN LABORATORY

Room

Production Shipping/ Preparation

Receiving

Consult

Scheduling

Patient
Charts

Billing

Infusion

Monitoring

Waste
Release Management

8/27/2025 | IUPESM, Adelaide, Australia | B.P. Bednarz

14



Clinical Infrastructure

RADIOLOGICAL ENGINEERING
& DESIGN LABORATORY

i Room .
Production Shipping/ Preparation Infusion
Receiving

Radiation

Radioch Infusion
Consult Safety Lab QCIOChS

mistry Lab Nelelgg

Nurses

Scheduling Nelifelg]

Patient
Charts

Brick & Morter

Billing

Monitoring

Imaging
Vaults

[N<Telellgle]
Room

Waste
Release Management

8/27/2025 | IUPESM, Adelaide, Australia | B.P. Bednarz

15



Clinical Infrastructure

Enabling
Technologies

Patient Management
Software

Room

Production Shipping/ Preparation

Receiving

Radiation

Referral Consult Safety Lab

scheduling Brick & Morter

Patient
Charts

Billing

Radiochemistr

Equipment

Dose
Calibrator

Radioche
mistry Lab

Calibration

RADIOLOGICAL ENGINEERING
& DESIGN LABORATORY

Phantoms
SPECT/C
T
(x3)
Dosimetr E&?}ig}is
PET/CT Y ;
/ Software Equrﬁme

Infusion Monitoring

Infusion Imaging Reading
Room Vaults Room

Nurses
Nelifel]

Release

Radiatio

n Safety

Equipme
nt

Waste
Management

8/27/2025 | IUPESM, Adelaide, Australia | B.P. Bednarz

16



Clinical Infrastructure

RADIOLOGICAL ENGINEERING
& DESIGN LABORATORY

Calibration

PET/CT

Enabling
Technologies

Radiochemistr

2nd
Dose
Check

Patient Management
Software

Monitoring

Reading
Room

Brick & Morter

Uptake
Room

Radiatio

n Safety

Equipme
nt

Release

T Au

Staffing Needs

Radiatio

n Safety

Equipme
nt

Waste

Management

[ ]
w Trained Nurse

. . .
T Radiation Safety w NM Technologist

] °
w Radiopharmacist w Physicist

ﬂ Clinic Manager

8/27/2025 | IUPESM, Adelaide, Australia | B.P. Bednarz

17



RED

RADIOLOGICAL ENGINEERING
& DESIGN LABORATORY

SARAH Trial: Phase lll clinical study comparing 7°Y
SIRT to sorafenib in patients with advanced HCC

who were not eligible for curative resection or local

ablation.

DOSISPHERE-O01 Trial: Phase |l randomized study that
evaluate the benefit of using personalized dosimetry

versus standard dosimetry for 2°Y TARE.

/

Liver tumor ——* [
[

¥90 microspheres ———» ..
@

Hepaticartery

Trans-femoral catheter access —————*

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

Calculation method
Cost of staff
=1 (hourly personnel cost x fime of attendance x number of
people)

Valuation
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 = X (purchase price of a consumable x
number of consumables)

The unit prices of consumables have been valued at their purchase
price (Table $1.3).

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= % (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 =X (purchase price of a drug x dose)

The unit prices of drugs have been valued at their purchase price (Table
S1.3).

MM/DD/YYYY |

VENUE/LOCATION

INITIALS
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100
90
80
70

Post-Progression Survival  Sorafenib

CBA Model

TARE Sorafenib

£ Quality of Life
g s0 . QALYs 0.803 0.797
2 40 Overall Survival
23 Procedural Costs (USD)
PES T Initial workup 6500 0
° " I - 10 o 0 Initial radioembolization 20000 0
Time (Months) Imaging 3000 0
o Additional Radioembolization 7000 0
80 TARE Sorafenib 0 20000
< ° Follow-up Costs (USD)
3 Second-line freatments 4000 1300
E 40 Third-line treatments 800 400
zg Admission for SAEs 3200 3000
o Other Admissions 2200 1200
0 — Total Cost Per Patient 46700 25900
0 10 20 30 40 50 60
Time (Months)
p _ AC _ 46700 -25900 ALY
_ —— = ~ . u
AE 0.803 — 0.797
Zarca K. et al Clin Ther. 2021 Jul;43(7):1201-1212.
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100
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Survival (%)

Survival (%)

100
90
80
70
60
50
40
30
20
10

Sorafenib

10 20 30 40 50 60
Time (Months)

TARE (Tumor Burdens25%)

10 20 30 40 50 60
Time (Months)

AC 29500 — 25900

CBA Model

TARE

TARE Sorafenib (TBs25%)

Quality of Life

QALYs=5yr 0.80
Procedural Costs (USD)
Initial workup 6500
Initial radioembolization 20000
Imaging 3000
Additional
Radioembolization 7000
Sorafenib 0

Follow-up Costs (USD)

Second-line tfreatments 4000
Third-line treatments 800
Admission for SAEs 3200
Other Admissions 2200
Total Cost Per Patient 46700

ICER = =

AE 1.00 — 0.79

~ 17400 u/QALY

0.79

O O O

20000

1300
400
3000
1200
25900

1.00

29500

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

8/27/2025 | IUPESM, Adelaide, Australia | B.P. Bednarz

21



TARE Cost-Benefit Analysis

RED

RADIOLOGICAL ENGINEERING
& DESIGN LABORATORY

DOSISPHERE-01 Trial

Personalized Dosimeitry

/

Survival (%)

Standard Dosimetry

0 10 20 30 40 50 60
Time (Months)
AC 30000 — 25900
ICER = — =

AE  1.30-—1.0

CBA Model

TARE TARE
TARE Sorafenib (TB<25%) (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

~ 14000 u/QALY
Rognoni C. et al Front Oncol. 2022 Aug 29;12:920073.
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« 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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