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SHORT COMMUNICATION

Is PSMA PET/CT cost‑effective for the primary staging in prostate 
cancer? First results for European countries and the USA based 
on the proPSMA trial
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Abstract
Purpose The proPSMA trial at ten Australian centers demonstrated increased sensitivity and specificity for PSMA PET/
CT compared to conventional imaging regarding metastatic status in primary high-risk prostate cancer patients. A cost-
effectiveness analysis showed benefits of PSMA PET/CT over conventional imaging for the Australian setting. However, 
comparable data for other countries are lacking. Therefore, we aimed to verify the cost-effectiveness of PSMA PET/CT in 
several European countries as well as the USA.
Methods Clinical data on diagnostic accuracy were derived from the proPSMA trial. Costs for PSMA PET/CT and conven-
tional imaging were taken from reimbursements of national health systems and individual billing information of selected 
centers in Belgium, Germany, Italy, the Netherlands, and the USA. For comparability, scan duration and the decision tree 
of the analysis were adopted from the Australian cost-effectiveness study.
Results In contrast to the Australian setting, PSMA PET/CT was primarily associated with increased costs in the studied 
centers in Europe and the USA. Mainly, the scan duration had an impact on the cost-effectiveness. However, costs for an 
accurate diagnosis using PSMA PET/CT seemed reasonably low compared to the potential consequential costs of an inac-
curate diagnosis.
Conclusion We assume that the use of PSMA PET/CT is appropriate from a health economic perspective, but this will need 
to be verified by a prospective evaluation of patients at initial diagnosis.

Key words PSMA PET/CT · Prostate cancer · Cost-effectiveness analysis · Primary staging · ProPSMA trial

Main Report

Prostate-specific membrane antigen (PSMA) positron emis-
sion tomography (PET)/computed tomography (CT) has 
been adopted worldwide as an imaging modality for pros-
tate cancer (PCa) and has shown a promising role for the 
initial staging [1, 2]. The proPSMA trial at ten Australian 
centers demonstrated increased sensitivity and specificity 
for PSMA PET/CT compared to conventional imaging, 
with respect to metastatic status in high-risk PCa patients 
[3]. A cost-effectiveness analysis showed benefits of PSMA 

PET/CT over conventional imaging for the Australian set-
ting [4]. However, comparable data for other countries are 
lacking. Therefore, we aimed to verify the cost-effective-
ness of PSMA PET/CT in several European countries as 
well as the USA. A decision tree was constructed using 
TreeAge Pro 2022 (Williamstown, USA), adopted from de 
Feria Cardet et al. [4]. Sensitivity and specificity for imag-
ing modalities in patients with distant and nodal metas-
tases were derived from the proPSMA trial [3]. Costs for 
PSMA PET/CT and conventional imaging (i.e. abdomen 
and pelvis CT with intravenous contrast, and whole body 
planar bone scan with single photon emission tomogra-
phy of the chest to pelvis) were collected from national 
reimbursement rates and as information from single health-
care centers in Belgium, Germany, Italy, the Netherlands 
and the USA (see Table 1). In Belgium, Germany, Italy, 
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and the USA reimbursement rates were available, for the 
Netherlands the single institution’s actual costs were used 
 ([18F]-DCFPyL PSMA). For comparability, scan duration 
was also adopted from de Feria Cardet et al. [4]. Informa-
tion on average hourly wages for patients were gathered 
from Eurostat (https:// ec. europa. eu/ euros tat/ datab rowser/ 
view/ lc_ lci_ lev, last accessed on January  08th, 2023) and 
the U.S. bureau of labor statistics (https:// www. bls. gov/ 
news. relea se/ empsit. t19. htm, last accessed on January  08th, 
2023). All costs were converted to 2022 national curren-
cies (i.e., Euro and USD). Base case analysis and addi-
tional deterministic sensitivity analysis were conducted to 
account for uncertainties and to determine the impact of 
input parameters. In the selected centers in Europe and the 
USA, costs for PSMA PET/CT exceeded costs for conven-
tional imaging, ranging from only minor differences in the 
Belgian center (incremental costs of 45 € per patient) to 

moderate differences in the German and the Italian centers 
(467 € and 834 €) and distinct differences in the Dutch and 
US-American centers (2,100 € and $ 3,277). Costs per addi-
tional diagnosis for PSMA PET/CT ranged from $14,714 
(USA) to cost savings of 568 € (Belgium) (see Table 1 for 
results). The deterministic sensitivity analysis revealed that 
the costs of PSMA PET/CT as well as the time needed for 
PSMA PET/CT had the strongest impact on the results, fol-
lowed by the costs and duration of conventional imaging. 
Hourly wages only had a minor effect on the results (see 
Figure 1). This is the first study to analyse cost-effective-
ness of PSMA PET/CT compared to conventional imag-
ing based on results of the proPSMA trial for European 
and the US-American settings. Although PSMA PET/CT 
was primarily associated with increased costs in the stud-
ied centers in Europe and the USA, costs for an accurate 
diagnosis using PSMA PET/CT seemed reasonably low 

Table 1  This table includes the 
input parameters used for the 
analysis as well as the results 
of the study including costs of 
imaging, incremental costs, and 
costs per additional diagnosis

PSMA PET/CT Conventional Imaging

Distant Metastases
Sensitivity, % (95% Confidence Interval) 92 (81-100) 54 (34-74)
Specificity, % (95% Confidence Interval) 99 (98-100) 93 (88-97)
Nodal Metastases
Sensitivity, % (95% Confidence Interval) 83 (70-95) 23 (10-35)
Specificity, % (95% Confidence Interval) 99 (97-100) 96 (93-100)
Costs of Imaging
(± 20% for the sensitivity analysis)
Belgium 719 € (575-863) 674 € (539-809)
Germany 1,102 € (882-1,322) 635 € (508-762)
Italy 1,116 € (893-1,339) 282 € (226-338)
Netherlands 2,700 € (2,160-3,240) 600 € (480-720)
USA $ 5,438 (4,350-6,526) $ 2,161 (1,729-2,593)
Incremental Costs
Belgium 45 € -
Germany 467 € -
Italy 834 € -
Netherlands 2,100 € -
USA $ 3,277 -
Scan Duration (Hours) 1.51 (0.07-5.75) 5.52 (1-7.83)
Hourly Wages
Belgium 41,6 € (33-50)
Germany 37,2 € (30-44.6)
Italy 29,3 € (23.4-35)
Netherlands 38,3 € (30.6-46)
USA $ 32,5 (26-39)
Costs Per Additional Diagnosis
(nodal or distant metastasis)
Belgium -568 € -
Germany 1,488 € -
Italy 3,351 € -
Netherlands 9,102 € -
USA $ 14,714 -

https://ec.europa.eu/eurostat/databrowser/view/lc_lci_lev
https://ec.europa.eu/eurostat/databrowser/view/lc_lci_lev
https://www.bls.gov/news.release/empsit.t19.htm
https://www.bls.gov/news.release/empsit.t19.htm
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compared to the potential consequential costs of an inac-
curate diagnosis. For instance, in a patient with oligofo-
cal osseous metastases, the early detection through PSMA 
PET/CT of otherwise imaging-occult additional nodal and 
visceral metastases could prevent unnecessary local treat-
ments or costly radium-223 therapy and guide to an earlier 
start of appropriate systemic treatment [2, 5]. It should be 
noted that even within a single country, billing can widely 
vary from center to center, and the data presented can there-
fore only provide an exemplary insight. In Germany, for 
instance, PSMA PET/CT is not generally reimbursed via 
the health insurances system but multiple billing routes with 
potentially significant discrepancies in the claimed costs of 
a PSMA PET/CT scan exist [6]. A transparent overview 
of the range of cost amounts is not available. However, a 
uniform benchmark for some outpatient cases as well as 
fixed rates in the inpatient sector exist and are known to 
be comparable between institutions in Germany, therefore 
serving as a meaningful pars pro toto in the context of our 
analysis. Of note, reimbursement and average payment rates 
were available for the Belgian, the Italian, the German, and 
the US-American centers; the Dutch center provided a com-
posite of production costs, material costs, personnel costs, 
and camera costs. Many other national circumstances and 
peculiarities make it difficult to draw a general comparison. 
For instance in Belgium, whose center was the only one to 

show cost savings with PSMA PET/CT, there is a differ-
ent reimbursement for a recognized indication and for an 
orphan indication. The primary staging of PCa has just been 
accepted as a recognized indication by the scientific work-
ing group, but the according implementation into the reim-
bursement system still has to be realized. As an exemplary 
minor limitation, in some countries the reimbursement for 
contrast agent is dependent on the volume applied. In order 
not to unnecessarily increase the complexity of the model, 
standard volumes were used in the analysis in view of the 
rather small cost differences related to different volumes of 
contrast agent. Of note, the performed analysis is not a clas-
sical cost-effectiveness analysis trying to take into account 
all subsequent decision points and downstream costs based 
on outcomes, as there is not yet the level of evidence for 
modelling long-term effects. Therefore, in analogy to the 
Australian cost-effectiveness study, the cost per accurate 
diagnosis was chosen as the endpoint of our analysis [4, 
7]. Also, a comparison across different health systems is 
not the scope of the study, but the results are bundled here 
rather within an editorial rationale to broadly inform the 
reader. In sum, PSMA PET/CT was primarily associated 
with increased costs in the studied centers in Europe and the 
USA, in contrast to the Australian setting [4]. However, we 
assume that the use of PSMA PET/CT is appropriate from 
a health economic perspective as the costs for an accurate 

Fig. 1  Tornado diagram for the deterministic sensitivity analysis. For 
comparison, impact of variables on cost-effectiveness of PSMA PET/
CT were depicted as change in percentage from their respective base 
case results. Costs for PSMA PET/CT as well as duration for PSMA 
PET/CT demonstrated the strongest impact on the cost-effectiveness 
for PSMA PET/CT, followed by costs for CI as well as time needed 

for CI. Hourly wages only had a minor impact. Black bars indicate 
changes based on the upper bound of a parameter variation, white 
bars indicate the lower bound of the respective parameter (in EUR). 
Abbreviations: CI, conventional imaging; PSMA, Prostate-specific 
Membrane Antigen; PET/CT, Positron Emission Tomography/Com-
puted Tomography.
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diagnosis using PSMA PET/CT seemed reasonably low 
compared to the potential consequential costs of an inaccu-
rate diagnosis. This will need to be verified by a prospective 
evaluation of patients at initial diagnosis.

Conventional Imaging = abdomen and pelvis CT with 
intravenous contrast, CT and whole body planar bone scan 
with single photon emission tomography of the chest to pel-
vis. PSMA PET/CT = reimbursement and average payment 
rates were available for the Belgian, the Italian, the German, 
and the US-American centers; the Dutch center provided a 
composite of production costs, material costs, personnel costs, 
and camera costs.

Acknowledgments The results of this work have been partially developed 
within the framework of the Master of Health Business Administration 
(MHBA) program at Friedrich-Alexander University (FAU) of Erlangen-
Nuremberg. This publication was not used to obtain an MHBA degree.

Author Contributions Adrien Holzgreve, Marcus Unterrainer, Wolfgang 
G. Kunz, and Dirk Mehrens conceived and designed the study. Mate-
rial preparation, data collection and analysis were mainly performed by 
Adrien Holzgreve and Dirk Mehrens. Jérémie Calais, Thaiza Adams, 
Daniela E. Oprea-Lager, Karolien Goffin, Egesta Lopci, Lena M. Unter-
rainer, Kristina K. M. Kramer, Nina-Sophie Schmidt-Hegemann, Joze-
fina Casuscelli, Christian G. Stief, Jens Ricke, and Peter Bartenstein 
substantially assisted in acquisition, analysis, or interpretation of data. 
The first draft of the manuscript was written by Adrien Holzgreve with 
the assistance of Dirk Mehrens, Wolfgang G. Kunz, and Marcus Unter-
rainer. All authors revised the manuscript critically for important intel-
lectual content and approved the final version.

Funding Open Access funding enabled and organized by Projekt 
DEAL. Lena M. Unterrainer was supported by the Munich Clinician 
Scientist Program (MCSP).

Data Availability The datasets generated and/or analyzed during the 
current study are mainly given in the manuscript. Further data may be 
available from the corresponding author on reasonable request.

Declarations 

Ethics approval The study does not contain any analysis of specific 
patient data and does not require consent according to the institutional 
review board of the Ludwig-Maximilians-Universität (LMU).

Competing Interests Wolfgang G. Kunz reports compensation for 
advisory boards by Bristol-Myers Squibb and mintMedical, unrelated 
to the current study.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Bukavina L, Luckenbaugh AN, Hofman MS, Hope T, Kamran 
SC, Murphy DG, et al. Incorporating Prostate-specific Membrane 
Antigen Positron Emission Tomography in Management Deci-
sions for Men with Newly Diagnosed or Biochemically Recur-
rent Prostate Cancer. Eur Urology. 2022. https:// doi. org/ 10. 1016/j. 
eururo. 2022. 10. 024.

 2. Gillessen S, Armstrong A, Attard G, Beer TM, Beltran H, Bjartell 
A, et al. Management of Patients with Advanced Prostate Cancer: 
Report from the Advanced Prostate Cancer Consensus Conference 
2021. Eur Urology. 2022;82:115-41. https:// doi. org/ 10. 1016/j. 
eururo. 2022. 04. 002.

 3. Hofman MS, Lawrentschuk N, Francis RJ, Tang C, Vela I, Thomas 
P, et al. Prostate-specific membrane antigen PET-CT in patients 
with high-risk prostate cancer before curative-intent surgery or 
radiotherapy (proPSMA): a prospective, randomised, multicentre 
study. Lancet (London, England). 2020;395:1208-16. https:// doi. 
org/ 10. 1016/ s0140- 6736(20) 30314-7.

 4. de Feria Cardet RE, Hofman MS, Segard T, Yim J, Williams S, Francis 
RJ, et al. Is Prostate-specific Membrane Antigen Positron Emission 
Tomography/Computed Tomography Imaging Cost-effective in Pros-
tate Cancer: An Analysis Informed by the proPSMA Trial. Eur Urol-
ogy. 2021;79:413-8. https:// doi. org/ 10. 1016/j. eururo. 2020. 11. 043.

 5. Norum J, Nieder C. Treatments for Metastatic Prostate Can-
cer (mPC): A Review of Costing Evidence. PharmacoEcon. 
2017;35:1223-36. https:// doi. org/ 10. 1007/ s40273- 017- 0555-8.

 6. Borkowetz A, Linxweiler J, Fussek S, Wullich B, Saar M. The 
Role of PSMA PET Imaging in Prostate Cancer Theranostics: A 
Nationwide Survey. Urologia Intern. 2022;106:1126-35. https:// 
doi. org/ 10. 1159/ 00052 6598.

 7. Gambhir SS. Cost-effectiveness analysis in nuclear medicine. J 
Nuclear Med : official Pub, Soc Nuclear Med. 1998;39:17n-8n.

Publisher’s note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.eururo.2022.10.024
https://doi.org/10.1016/j.eururo.2022.10.024
https://doi.org/10.1016/j.eururo.2022.04.002
https://doi.org/10.1016/j.eururo.2022.04.002
https://doi.org/10.1016/s0140-6736(20)30314-7
https://doi.org/10.1016/s0140-6736(20)30314-7
https://doi.org/10.1016/j.eururo.2020.11.043
https://doi.org/10.1007/s40273-017-0555-8
https://doi.org/10.1159/000526598
https://doi.org/10.1159/000526598


3754 European Journal of Nuclear Medicine and Molecular Imaging (2023) 50:3750–3754

1 3

Authors and Affiliations

Adrien Holzgreve1  · Marcus Unterrainer1,2 · Jérémie Calais3 · Thaiza Adams3 · Daniela E. Oprea‑Lager4 · 
Karolien Goffin5 · Egesta Lopci6 · Lena M. Unterrainer1,3 · Kristina K. M. Kramer2 · Nina‑Sophie Schmidt‑Hegemann7 · 
Jozefina Casuscelli8 · Christian G. Stief8 · Jens Ricke2 · Peter Bartenstein1 · Wolfgang G. Kunz2 · Dirk Mehrens2

1 Department of Nuclear Medicine, LMU University Hospital, 
LMU Munich, Munich, Germany

2 Department of Radiology, LMU University Hospital, LMU 
Munich, Munich, Germany

3 Ahmanson Translational Theranostics Division, Department 
of Molecular and Medical Pharmacology, David Geffen 
School of Medicine, UCLA, California, Los Angeles, USA

4 Department of Radiology and Nuclear Medicine, Cancer 
Center Amsterdam, Amsterdam University Medical Center, 
Vrije Universiteit Amsterdam, Amsterdam, Netherlands

5 Division of Nuclear Medicine, University Hospital Leuven 
and KU Leuven, Leuven, Belgium

6 Nuclear Medicine Department, Humanitas Clinical 
and Research Hospital, Rozzano, Milan, Italy

7 Department of Radiation Oncology, LMU University 
Hospital, LMU Munich, Munich, Germany

8 Department of Urology, LMU University Hospital, LMU 
Munich, Munich, Germany

http://orcid.org/0000-0002-9566-8438

	Is PSMA PETCT cost-effective for the primary staging in prostate cancer? First results for European countries and the USA based on the proPSMA trial
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Main Report
	Acknowledgments 
	References




