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METHODOLOGY

An Excel-based model was developed to calculate the total cost of either 223Ra or 177Lu-PSMA-617 

therapy from a third-party payer perspective within major global markets including France, 

Germany, the UK, Japan, the US.

Step 1: Key stages along the treatment journey and the relevant product(s) and/or procedure(s) 

within each stage were identified based on available clinical guidelines and product labels for 

each therapy.2-11 These sources were largely consistent and formed the basis of the input 

parameters for the model (Figure 1). Specific inputs could be customized to model individual 

patient cases and physician choices.

Step 2: For all countries and for all products and procedures, the DRG (or tariff) codes and 

corresponding remuneration values from a third-party payer perspective were identified and 

the total cost calculated based on the site of care (in- vs outpatient) and funding system 

(DRG lump sum vs FFS) of the designated country and therapy (Figure 2 and Figure 3). 

DRG funding system calculations included the lump sum linked to the DRG code for the entire 

treatment journey, plus any additional remuneration where applicable (eg, additional funding for 

drug treatment specifically, or additional service fee for outpatient follow-up). FFS funding system 

calculations included the sum of all tariffs and remuneration rates for each product or procedure 

within each stage of the treatment journey and any additional feeds where applicable (eg, 

consultation, admission, or administration).11-34

The model accounts for the parameters below in estimating the total cost of each treatment:

• Country determines most likely therapeutic approach per available guidelines or product 

label, site of care, and funding system. For Germany, France, the UK, and Japan, the model 

represents a public payer/budget holder perspective. For the US, it includes the public 

(Medicare) payer perspective and also the private (commercial) payer perspective (by applying 

a percentage multiplier to Medicare rates)

• Diagnosis enables selection of 1 or more diagnostic procedure(s)

• Treatment and Administration enables entry of different dosing schemes and any price 

discounts, whether assumed or known. Where177Lu-PSMA-617 is not yet approved and pricing 

information not available (Germany, France, Japan), the US ratio of Pluvicto® to Lutathera®

wholesale acquisition cost was applied to the Lutathera® price within each country.

• Follow-up Monitoring enables selection of 1 or more imaging procedures within 1 year of follow-up

• Optional Concomitant Medication enables addition of optional medications to the primary 

mCRPC treatment. These agents had been included as options within best standard of 

care for both the 223Ra and 177Lu-PSMA-617 registrational trials and had shown real-world use.35-39

The model shows results for an individual patient and can be scaled up to show budget impact 

across a population. It also allows for a sensitivity analysis to be performed on the above 

parameters. It does not, however, account for any potential differences in treatment effect 

between the 2 therapies.
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Figure 2. Costs within each treatment journey stage under each funding system 

Figure 3. Site of care and funding system overview
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Figure 1. Model structure reflecting treatment journey

pathway inhibition and taxane-based chemotherapy unless not medically suitable for 177Lu-

PSMA-617, or potentially earlier line for 223Ra.3-5 These therapies may also differ in the use of 

products and procedures throughout the treatment journey, including for diagnosis, administration, 

follow-up, and concomitant medication, thus leading to differences in total cost associated with 

each therapy. The country in which each therapy is used, the site of care, whether treatment is in-

or outpatient, and the funding system for healthcare services, whether as a diagnosis-related group 

(DRG) lump sum or fee-for-service (FFS), additionally modulate total cost. Currently, there is a lack 

of direct clinical evidence and treatment guideline instruction on sequencing and selection of 

therapeutic options for mCRPC patients. As such, it is important to comprehensively consider 

clinical as well as financial factors from both the patient and health system perspectives when 

assessing the value of each therapy.

INTRODUCTION

Prostate cancer (PC) is the second most common cancer and the fifth leading cause of cancer 

death among men worldwide.1 Among treatment options for metastatic castration-resistant 

prostate cancer (mCRPC), an advanced stage of PC, radiopharmaceuticals are an evolving 

class including therapeutic agents of various radioisotopes which have shown survival benefit in 

clinical trials.2 Among them, 223Radium dichloride (223Ra) is a calcium-mimetic alpha emitter 

(targeted alpha therapy) that initially gained approval in 2013 in the US and subsequently in 

other global markets.3,4 Another is 177Lutetium-PSMA-617 (177Lu-PSMA-617), a small-molecule 

beta emitter binding to prostate-specific membrane antigen (PSMA), which is expressed in 

prostate cancer tumors but also other tissues in the body. 177Lu-PSMA-617 gained initial 

approval in the US in 2022.5 While 223Ra and 177Lu-PSMA-617 are both radiopharmaceuticals, 

they differ in terms of when they may be used for mCRPC, namely after androgen receptor

RESULTS

For each of the 5 model countries, input parameters along the treatment journey were set in 

accordance with available clinical guidelines and product labels, which were consistent across the 

countries (Figure 4). Treatment doses was set to the median number of doses from the respective 

registrational trials.35,36 Goserelin, an established ADT option, was included as a concomitant 

medication.38 For the US, commercial reimbursement rates was assumed to be 5% higher for 

commercial vs Medicare.
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Figure 4. Model input procedures and treatment in a likely treatment scenario

Figure 5. Total cost of therapy comparison of 223Ra and 177Lu-PSMA-617 in mCRPC from a third-party payer perspective for a likely treatment scenario

Results show that across all countries, and their respective sites of care and funding systems, 

treating mCRPC patients with 223Ra is less costly than with 177Lu-PSMA-617 from a third-party 

payer perspective (Figure 5). The greatest cost savings (absolute difference) with 223Ra occurred 

under the US Commercial system (€91,192).* In terms of percent difference in total cost of 223Ra 

vs 177Lu-PSMA-617, the greatest was observed in European countries: France (141%), Germany 

(109%), and the UK (98%). Alternatively stated, 177Lu-PSMA-617 is 5.8, 3.4, and 2.9 times as costly 

as 223Ra in these countries, respectively.

The primary driver of the difference is the cost per dose of 177Lu-PSMA-617. Under FFS, the specific 

PSMA PET imaging and radioligand tracer elements required to confirm PSMA positivity and thus 

patient eligibility for 177Lu-PSMA-617 contribute to the higher therapeutic cost vs 223Ra, for which 

eligibility is confirmable through bone scintigraphy. In contrast with FFS funding systems in which 

each product and procedure incrementally contributes to total cost, DRG funding systems already 

include them within a lump sum payment and may thus moderate the total cost differential between 

the therapies.

*Using 2021 average annual exchange rates, €1=US $1.18; €1=£0.86; €1=¥129 (www.exchangerates.org.uk).

OBJECTIVE

The objective of our research was to estimate and compare the total cost of 223Ra vs 
177Lu-PSMA-617 therapy, whenever they may be being used during mCRPC disease, from a third-

party payer perspective. An Excel model was developed to generate results for major global 

countries by accounting for product and procedure costs across the treatment journey and the 

respective funding systems within each country.

CONCLUSIONS

This detailed coding and reimbursement model, inclusive of product and procedure costs across 

mCRPC treatment journey stages based on most likely therapeutic approach and agnostic of 

treatment effect, shows that 223Ra leads to a lower total cost than 177Lu-PSMA-617 from a third-

party payer perspective across all 5 countries and their respective care settings and funding 

systems. Both clinical and financial impact, on patients and health systems would be relevant 

when assessing therapeutic options. Access to all forms (alpha and beta) of radiotherapeutics is 

important to ensure that there is physician choice, in turn to ensure individual patient 

characteristics can be addressed with multiple options in radiotherapy. As a next step, and 

pending data availability, the model can be further refined to account for any differences in 

therapeutic benefit between the 2 modalities to gauge cost-effectiveness.
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