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Abstract
Background and objectives Piflufolastat F 18 is a novel prostate-specific membrane antigen (PSMA)-targeted positron 
emission tomography (PET) radiotracer that is superior to standard of care (SOC) imaging for the initial staging of prostate 
cancer and the detection of biochemical recurrence. As piflufolastat F 18 has been approved in the United States (US) for 
this indication, this modeling study assessed the cost effectiveness of piflufolastat F 18 versus fluciclovine F-18, gallium68-
PSMA-11 (PSMA 11), and SOC imaging (a mix of bone scans, computed tomography, and magnetic resonance imaging) 
for the diagnosis and staging of prostate cancer from a US healthcare system perspective.
Perspective A US third-party payer perspective was used, which for this population reflects a mix of commercial and Medi-
care, considering only direct healthcare costs.
Setting This study utilized a tertiary healthcare setting.
Methods A decision tree was used to map the diagnostic/treatment pathway, consisting of the proportion of patients with 
local, regional, distant, or no disease; prostate-specific antigen (PSA) ≤ 1.0 or > 1.0; and accuracy of imaging modalities. 
A Markov model predicted the long-term outcomes of disease progression according to treatment decisions. Inputs to the 
model were informed by data from the OSPREY and CONDOR clinical trials, public data, and the literature. Treatment mix 
included active surveillance, radiation therapy, prostatectomy, androgen deprivation therapy (ADT), and radiation therapy 
+ ADT, informed by expert opinion. Outcomes included life-years (LY), quality-adjusted life-years (QALY), and the incre-
mental cost-effectiveness ratio (ICER). All costs were reported in 2021 US dollars, using the US Bureau of Labor Statistics 
Consumer Price Index. A willingness-to-pay (WTP) threshold of $150,000 was considered cost effective, consistent with the 
upper range used as the standard for price benchmarks by the Institute for Clinical and Economic Review. The robustness 
of the base-case results was assessed in deterministic and probabilistic sensitivity analyses.
Results Over a lifetime horizon, piflufolastat F 18 had the greatest effectiveness in terms of LYs (6.80) and QALYs (5.33); for 
the comparators, LYs ranged from 6.58 (SOC) to 6.76 (PSMA 11) and QALYs ranged from 5.12 (SOC) and 5.30 (PSMA 11). 
Piflufolastat F 18 was more cost effective compared with fluciclovine F 18, PSMA 11, and SOC, with ICERs of $21,122, 
$55,836, and $124,330 per QALY gained, respectively. Piflufolastat F 18 was associated with the greatest net monetary 
benefit ($627,918) compared with the other options at a WTP threshold of $150,000. The results of the deterministic and 
probabilistic sensitivity analyses supported the robustness of the base-case results.
Conclusions This study suggests that piflufolastat F 18 is a cost-effective diagnostic option for men with prostate cancer in the 
US, with higher associated LY, QALY, and greater net monetary benefit than fluciclovine F 18, PSMA 11, and SOC imaging.

1 Introduction

Prostate cancer is the most common non-cutaneous can-
cer in men, affecting approximately 3.3 million men in the 
United States (US) in 2019 [1, 2]. An estimated 268,490 
new prostate cancer cases will occur in the US during 2022, 

representing 27% of new cancer diagnoses in men and 14.0% 
of all new cancer cases [1–3]. The 5-year relative survival 
across all stages of prostate cancer is high (96.8%), driven 
by individuals with localized or regional disease, but sharply 
decreases among those with metastatic (i.e., distant) dis-
ease (32.3%) [2, 3]. Additionally, up to 50% of patients with 
localized prostate cancer experience biochemical recurrence 
(BCR)—an increase in serum levels of prostate-specific anti-
gen (PSA)—within 10 years following radical prostatectomy Extended author information available on the last page of the article
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or radiation therapy [4, 5], and BCR often precedes metas-
tases [6].

The diagnostic workup of prostate cancer typically 
involves digital rectal exam, serological PSA testing, and 
ultrasound-guided biopsy [1, 6]. If a prostate cancer diag-
nosis is confirmed, imaging may then be used to define 
the extent of local disease or presence of nodal and distant 
metastases [1]. However, conventional imaging methods 
such as computed tomography (CT), magnetic resonance 
imaging (MRI), positron emission tomography (PET) with 
18F-fluorodeoxyglucose (18F-FDG), and bone scans are 
inadequate for detecting metastatic or recurrent disease 
[1, 7–9]. Recently, the use of novel PET modalities for 
imaging prostate cancer has garnered increasing interest 
owing to its ability to detect metastases with high sensi-
tivity and specificity [7]. Multiple PET radiotracers have 
been developed, including those targeting tumor metabo-
lism (e.g., fluciclovine F 18, also known as 18F-FACBC, 
and 11C/18F-choline) and prostate-specific membrane 
antigen (PSMA; e.g., gallium68-PSMA-11 [PSMA 11], 
also known as 68Ga-PSMA-11, and piflufolastat F 18, also 
known as 18F-DCFPyL) [7, 10].

Advanced imaging could facilitate more accurate locali-
zation and staging of prostate cancer, which may in turn 
result in better treatment decisions and, consequently, 
patient outcomes. For optimal prostate cancer man-
agement, it is crucial to rule out metastasis in patients 

diagnosed with localized disease prior to the imple-
mentation of definitive local therapies. An inaccurate or 
delayed diagnosis may lead to unnecessary treatment for 
truly indolent disease or a missed opportunity for provid-
ing appropriate interventions for aggressive disease [7]. 
Furthermore, the ability to determine whether a rise in 
PSA is due to local or widely metastatic recurrence is also 
essential for the identification of patients with localized or 
oligometastatic disease who may still benefit from curative 
salvage radiotherapy [11–13].

PSMA PET is recognized in prostate cancer management 
guidelines as a sensitive and specific technique for detecting 
metastasis [1, 8, 12, 14]. Specifically, the CONDOR trial 
of the PSMA-targeted PET radiotracer piflufolastat F 18 
demonstrated that incorporation of PET imaging results led 
to changes to management plans in 64% of patients with 
prostate cancer and BCR [15, 16]. Results from the phase 
II/III OSPREY trial indicated that piflufolastat F 18 imaging 
during the initial staging of patients with high-risk pros-
tate cancer was superior to standard of care (SOC) imaging, 
allowing clinicians to optimize treatment from the beginning 
of care [17]. In OSPREY, the positive predictive value of 
piflufolastat F 18 for detecting extra-prostatic lesions was 
86.7% for high-risk patients and 83.2% for patients with 
suspected recurrent/metastatic disease [18]. These results 
led to the approval of piflufolastat F 18 by the US Food and 
Drug Administration (FDA) in May 2021 as a PSMA PET 
agent for patients with suspected prostate cancer metastasis 
who are candidates for initial definitive therapy or with sus-
pected prostate cancer recurrence based on elevated serum 
PSA levels [10].

Given the FDA approval of piflufolastat F 18, and its 
potential to improve prostate cancer management and clini-
cal benefit, healthcare payers and providers would be inter-
ested to understand the economic and clinical value of incor-
porating it in the prostate cancer care pathway, both at initial 
staging and for detection and localization of BCR disease. 
In addition, due to the longer half-life and higher cyclotron 
production rates of F-18 compared with Ga-68, F-18 prod-
ucts can be produced in greater quantity and in more cen-
tralized locations than Ga-68 products. This enables several 
efficiency advantages in the manufacture and distribution of 
F-18 products over Ga-68 products to deliver the same num-
ber of patient doses, including (1) fewer cyclotron run hours, 
(2) fewer batches of product to be prepared, (3) fewer dose 
preparation locations and personnel, and (4) fewer drivers 
and miles to deliver doses within a given geography. Cost-
effectiveness analysis can provide evidence to inform cover-
age and treatment decisions; however, no such analysis has 
been conducted for piflufolastat F 18. Therefore, this study 
aimed to assess the cost effectiveness of piflufolastat F 18 
compared with alternative diagnostic imaging modalities 

Key Points for Decision Makers 

Piflufolastat F 18 is a novel prostate-specific membrane 
antigen (PSMA)-targeted positron emission tomography 
radiotracer that was recently approved in the United 
States for men with prostate cancer and suspected metas-
tasis who are candidates for initial definitive therapy, or 
with suspected biochemical recurrence.

This study assessed the cost effectiveness of piflufolastat 
F 18 in the US compared with other imaging modali-
ties for prostate cancer, including fluciclovine F-18, 
gallium68-PSMA-11 (PSMA 11), and standard of care 
imaging (a mix of bone scans, computed tomography, 
and magnetic resonance imaging) for the diagnosis and 
staging of prostate cancer.

Our analysis suggests that piflufolastat F 18 is a cost-
effective diagnostic option for prostate cancer in the 
US when using a willingness-to-pay threshold of 
US$150,000, and that it was associated with greater 
life-years, quality-adjusted life-years, and net monetary 
benefit than the comparators.
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(fluciclovine F-18, PSMA 11, and SOC imaging—a mix 
of bone, CT, and MRI scans) for the staging of prostate 
cancer in a starting patient population of newly diagnosed 
patients with local or regional prostate cancer, of whom a 
subset will go on to experience BCR, from a US healthcare 
system perspective; specifically, from the perspective of 
third-party payers, which for this population reflects a mix 
of commercial and Medicare, with only direct healthcare 
costs considered.

2  Methods

2.1  Model Structure

An economic evaluation was conducted using a hybrid 
model structure consisting of (1) a decision tree to map the 
clinical diagnostic and treatment pathway, consisting of the 
proportion of patients with local, regional, distant, or no 
disease; PSA ≤ 1.0 or > 1.0; and testing accuracy of the 
imaging modalities; and (2) a Markov model to predict the 
long-term outcomes of disease progression associated with 
the different treatment decisions (Fig. 1). The analysis was 
conducted from a US payer’s perspective over a lifetime 
horizon; the population reflects a mix of commercial and 
Medicare payers. Two time points were considered: initial 
diagnosis and BCR. Separate sets of inputs for the distribu-
tion of PSA levels (> 1.0 vs ≤ 1.0) and disease states (e.g., 
local, regional) were obtained for each time point, which in 
turn affected the detection rates (i.e., inputs corresponded 
to PSA levels) and treatment effectiveness (i.e., inputs cor-
responded to transitions between disease states) at each time 
point (Tables 1, 2, 3). This is in accordance with findings 
that sensitivity and specificity differ between PSA levels, 
disease states, and time points [19]. The use of piflufolastat 
F 18 among patients for the initial staging and diagnosis of 
prostate cancer, as well as the detection and staging of recur-
rent prostate cancer, was modeled. The imaging modalities 
compared with piflufolastat F 18 were fluciclovine F 18, 
PSMA 11, and SOC imaging (MRI, bone scan, and CT 
[equally weighted]). A half-cycle correction was applied in 
the model to the proportions of patients in each disease state; 
costs and utilities were applied to these adjusted proportions 
and did not have a separate half-cycle correction.

2.2  Decision Tree

The decision tree captured the diagnostic pathway and 
was first separated by true disease status, including local, 
regional, distant, or no prostate cancer (Fig. 1a). Within each 
disease status, patients were stratified by PSA level ≤ or 
> 1.0 due to different imaging test performance in these 
groups. Alternative diagnostic outcomes were assigned 

probabilities based on true disease status. For example, if 
the true disease status was local prostate cancer, the deci-
sion tree predicted the number of individuals who would 
be correctly confirmed as having local prostate cancer (true 
positive) or incorrectly found to have no prostate cancer 
(false negative). In contrast, if the true disease status was 
no prostate cancer, the decision tree predicted the number 
of individuals who would be correctly confirmed as hav-
ing no prostate cancer (true negative) or incorrectly found 
to have prostate cancer (false positive). Patients with each 
type of diagnosis were assigned to different treatment strate-
gies. In particular, patients with a false negative or a false 
positive were treated for a 12-month period according to the 
disease state they were falsely assumed to be in (e.g., false-
negative patients with distant disease were treated as if they 
had regional disease; false negative patients with regional 
disease were treated as if they had local disease, and false 
negative patients with local disease were treated as if they 
had no disease), after which they received treatment appro-
priate to their true disease state without incurring additional 
diagnostic costs.

2.3  Markov Model

The Markov model tracked the transition of patients with 
the assigned treatment strategies based on their diagnosis, 
and simulated patients’ progression through various states 
of prostate cancer until death. Patients were categorized into 
and transitioned through the following health states: no pros-
tate cancer (only for recurrence diagnosis), local, regional, 
and distant prostate cancer. The transitions were modeled 
over monthly cycles, and healthcare costs and outcomes of 
prostate cancer management are accumulated over a life-
time horizon. All-cause and prostate cancer-specific mor-
tality was also modeled. After a patient had been diagnosed 
with prostate cancer, they would be treated with a designated 
therapy based on the decision tree which would impact their 
progression through the model from their initial health state. 
Transition probabilities across states were dependent upon 
the diagnostic pathways and the resulting treatment deci-
sions made at the end of the decision tree.

2.4  Key Assumptions

Several key assumptions were included in the model. First, 
the distribution of health states and the distribution of PSA 
level by disease localization did not change by diagnostic 
method used. Second, test performance (sensitivity and 
specificity) was assumed not to vary by disease localization. 
Patients with more than one localization (e.g., lymph node-
positive [N1M1]) were classified as the more severe case. 
Third, patients were assigned treatment based on test results. 
For true positives and true negatives, costs and QALYs 
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Fig. 1  Model schema. FN false negative, FP false positive, PSA prostate-specific antigen, TN true negative, TP true positive
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Table 1  Key model inputs in 
the decision tree for the base 
case and PSA

Value Source

Disease state distribution (%)
 Initial diagnosis
  No disease 0 OSPREY  2301a [20]
  Local 74.20 OSPREY  2301a [20]
  Regional 25.80 OSPREY  2301a [20]
  Distant 0.00 OSPREY  2301a [20]

 Recurrence diagnosis
  No evidence of disease on imaging 0 CONDOR  3301a [21]
  Local 27.00 CONDOR  3301a [21]
  Regional 30.00 CONDOR  3301a [21]
  Distant 43.00 CONDOR  3301a [21]

PSA distribution (%)
 Initial diagnosis
  No disease—≤ 1.0 0.00 OSPREY  2301a [20]
  No disease—> 1.0 100.00 OSPREY  2301a [20]
  Local—≤ 1.0 0.00 OSPREY  2301a [20]
  Local—> 1.0 100.00 OSPREY  2301a [20]
  Regional—≤ 1.0 0.00 OSPREY  2301a [20]
  Regional—> 1.0 100.00 OSPREY  2301a [20]
  Distant—≤ 1.0 0.00 OSPREY  2301a [20]
  Distant—> 1.0 100.00 OSPREY  2301a [20]

 Recurrence diagnosis
  No disease—≤ 1.0 75.00 CONDOR  3301a [21]
  No disease—> 1.0 25.00 CONDOR  3301a [21]
  Local—≤ 1.0 34.50 CONDOR  3301a [21]
  Local—> 1.0 65.50 CONDOR  3301a [21]
  Regional—≤ 1.0 42.90 CONDOR  3301a [21]
  Regional—> 1.0 57.10 CONDOR  3301a [21]
  Distant—≤ 1.0 20.80 CONDOR  3301a [21]
  Distant—> 1.0 79.20 CONDOR  3301a [21]

Treatment assignment (%)
 Initial diagnosis
  No disease—active surveillance 100.00 Expert opinion
  Local—radiation therapy 45.00 Expert opinion
  Local—prostatectomy 55.00 Expert opinion
  Regional—radiation therapy + ADT 100.00 Expert opinion
  Distant—ADT 100.00 Expert opinion

 Recurrence diagnosis
  No evidence of disease on imaging—

active surveillance
100.00 Assumption

  Local—radiation therapy 30 Jensen et al. 2020 [22]
  Local—ADT 35 Jensen et al. 2020 [22]
  Local—prostatectomy 5 Jensen et al. 2020 [22]
  Local—cryotherapy 5 Jensen et al. 2020 [22]
  Local—radiation therapy + ADT 25 Jensen et al. 2020 [22]
  Regional—radiation therapy 20 Jensen et al. 2020 [22]
  Regional—ADT 45 Jensen et al. 2020 [22]
  Regional—cryotherapy 5 Jensen et al. 2020 [22]
  Regional—radiation therapy + ADT 30 Jensen et al. 2020 [22]
  Distant—radiation therapy 30 Jensen et al. 2020 [22]
  Distant—ADT 45 Jensen et al. 2020 [22]
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were applied as appropriate. For false negatives (only for 
patients with actual disease), the costs for the lower stage of 
diagnosis and QALYs for no treatment at the current stage 
were applied. This assumed the patient was under-staged, 
so costs were applied but the QALYs reflected the worst 
case. For false positives (only for patients without disease), 
costs for the treatment of local disease were applied and 
QALYs for no disease were applied. This assumed that 
patients received unnecessary treatment costs and no ben-
efit from treatment. Fourth, an incorrect diagnosis period 
of 12 months was assumed. Fifth, skipping states was not 
permitted in the Markov model (e.g., no path from local to 
distant), as data were not available to model these transi-
tions. Sixth, as a simplifying assumption, BCR could only 
occur once in the model. Likewise, retesting following an 
incorrect diagnosis was not modeled (see Sect. 2.2). Lastly, 
prostate cancer-associated death could only be reached from 
the distant disease state.

2.5  Key Model Inputs

Model inputs were obtained through a targeted literature 
review using PubMed. Search terms included ‘prostate can-
cer’ for prostate cancer-specific inputs; the various terms 
for the specific radiotracers for testing accuracy inputs (e.g., 
for PSMA 11, including both ‘gallium68-PSMA-11’ and 
‘68Ga-PSMA-11’); and ‘price,’ ‘cost,’ ‘utility,’ and ‘qual-
ity of life’ for cost and utility inputs, respectively. For clini-
cal parameters, standalone studies, particularly randomized 
clinical trials, with higher sample sizes were preferred. For 
healthcare costs, US claims-based studies were preferred. 
For utilities, studies in a US setting, which provided a more 
complete set of utilities, were preferred.

2.5.1  Clinical Parameters

In the decision tree, clinical parameters included test per-
formance stratified by PSA, disease state distribution, PSA 
distribution, and treatment assigned, as informed by clini-
cal trials (see inputs listed in Table 1). Disease state dis-
tribution and PSA distribution probabilities were based on 
clinical study reports from the OSPREY and CONDOR 
clinical trials for piflufolastat F 18, which reported the PSA 
levels at baseline for each cohort [20, 21]. Inputs for treat-
ment assignments at initial diagnosis were based on expert 
opinion—proportions were elicited during targeted one-on-
one interviews with clinicians (see Acknowledgements). 
Treatment assignment at recurrence diagnosis was based 
on inputs for an economic model of fluciclovine F 18 for 
the staging of recurrent prostate cancer in the US, which 
retrospectively analyzed treatment plans for patients from 
the LOCATE (Localizing Occult prostate Cancer metastases 
with Advanced imaging TEchniques) trial (ClinicalTrials.
gov identifier: NCT02680041), an open-label, multicenter 
interventional trial for patients with BCR [22, 23].

In the Markov model, clinical parameters included 
transition (i.e., progression) probabilities, adverse event 
(AE) probabilities, and treatment efficacy, including the 
probability of cure at initial diagnosis (see inputs listed 
in Table 2). State transition probabilities were based on 
inputs for a microsimulation and a Markov model that 
each modeled the progression of prostate cancer, vali-
dated against data from the European Randomized Study 
of Screening for Prostate Cancer (ERSPC) and Surveil-
lance Epidemiology End Results (SEER) data, respectively 
[24–28]. Probabilities of erectile dysfunction in radiation 
therapy, prostatectomy, and radiation therapy + androgen 
deprivation therapy (ADT), along with the probability of 

Table 1  (continued) Value Source

  Distant—radiation therapy + ADT 25 Jensen et al. 2020 [22]
Costs (USD)
 Piflufolastat F 18 6274.17 CMS & Micromedex RED  BOOKb [41, 42]
 Fluciclovine F 18 6336.17 CMS & Micromedex RED  BOOKb [41, 42]
 PSMA 11 6036.17 CMS & Micromedex RED  BOOKb [41, 42]
 MRI 483.10 CMS [41]
 SPECT 1385.63 CMS [41]
 CT 241.90 CMS [41]

Costs are presented in 2021 US dollars
ADT androgen deprivation therapy, CMS Centers for Medicare & Medicaid Services, CT computed tomog-
raphy, MRI magnetic resonance imaging, PET positron emission tomography, PSA prostate-specific anti-
gen, PSMA prostate-specific membrane antigen, SPECT single-photon emission computerized tomography, 
USD United States dollars
a Data on file, Lantheus
b Costs listed for each radiotracer include a facility payment amount of $1536.17 for PET, sourced from 
CMS, added to the average wholesale price of each radiotracer, sourced from Micromedex RED BOOK



237Cost Effectiveness of PET Piflufolastat F 18 for Initial Diagnosis of Prostate Cancer

Table 2  Key model inputs in 
the Markov model for the base 
case and probabilistic sensitivity 
analysis

Value Source

State transition probabilities (%)
 No disease to local (initial diagnosis) 9.70 Draisma et al. 2003 [27]
 No disease to local (recurrence diagnosis) 5.60 Cowen et al. 1994 [24]
 Local to regional 12.70 Cowen et al. 1994 [24]
 Regional to distant 34.00 Cowen et al. 1994 [24]
 Distant to death (prostate cancer-related) 26.00 Cowen et al. 1994 [24]

Probabilities of adverse events (%)
 Erectile dysfunction in radiation therapy 27.00 Cooperberg et al. 2013 [29]
 Erectile dysfunction in ADT 10.00 Sciarra et al. 2016 [30]
 Erectile dysfunction in prostatectomy 42.00 Cooperberg et al. 2013 [29]
 Erectile dysfunction in cryotherapy 27.00 Zhou et al. 2019 [31]
 Erectile dysfunction in radiation therapy + ADT 27.00 Cooperberg et al. 2013 [29]
 Urinary incontinence in prostatectomy 9.00 Cooperberg et al. 2013 [29]
 Urinary incontinence in cryotherapy 10.00 Roberts et al. 2011 [32]

Treatment effectiveness on transition probabilities (%)
 Local to regional
  Active surveillance 1.00 Assumption
  Radiation therapy 0.27 Trock et al. 2008 [33]
  ADT 0.37 Bauman et al. 2020 [34]
  Prostatectomy 0.34 Chade et al. 2011 [35]
  Cryotherapy 0.31 Bauman et al. 2020 [34]
  Radiation therapy + ADT 0.36 Trock et al. 2008 [33]

 Regional to distant
  Active surveillance 1.00 Assumption
  Radiation therapy 0.54 Trock et al. 2008 [33]
  ADT 0.64 Bauman et al. 2020 [34]
  Prostatectomy 0.61 Chade et al. 2011 [35]
  Cryotherapy 0.59 Bauman et al. 2020 [34]
  Radiation therapy + ADT 0.63 Trock et al. 2008 [33]

 Distant to death
  Active surveillance 1.00 Assumption
  Radiation therapy 0.80 Trock et al. 2008 [33]
  ADT 0.86 Bauman et al. 2020 [34]
  Prostatectomy 0.84 Chade et al. 2011 [35]
  Cryotherapy 0.83 Bauman et al. 2020 [34]
  Radiation therapy + ADT 0.85 Trock et al. 2008 [33]

Costs (USD)
 Treatment costs
  Active surveillance (Year 1) 1329.51 Jensen et al. 2020 [22]
  Active surveillance (Year ≥ 2) 822.56 Jensen et al. 2020 [22]
  Radiation therapy (Year 1) 2426.32 Jensen et al. 2020 [22]
  Radiation therapy (Year ≥ 2) 413.07 Jensen et al. 2020 [22]
  ADT (Year 1) 1492.47 Jensen et al. 2020 [22]
  ADT (Year ≥ 2) 990.42 Jensen et al. 2020 [22]
  Prostatectomy (Year 1) 11,049.93 Jensen et al. 2020 [22]
  Prostatectomy (Year ≥ 2) 0.00 Jensen et al. 2020 [22]
  Cryotherapy (Year 1) 6540.70 Jensen et al. 2020 [22]
  Cryotherapy (Year ≥ 2) 0.00 Jensen et al. 2020 [22]
  Radiation therapy + ADT (Year 1) 3172.50 Jensen et al. 2020 [22]
  Radiation therapy + ADT (Year ≥ 2) 587.63 Jensen et al. 2020 [22]
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urinary incontinence in prostatectomy, were based on a 
cost-utility analysis of treatments for localized prostate 
cancer from a US payer perspective [29]. Probabilities of 
erectile function in ADT and cryotherapy were based on 
meta-analyses for these two respective treatments, while 
the probability of urinary incontinence in cryotherapy 
was based on a population-based study of men diagnosed 
with localized prostate cancer in a SEER-Medicare-linked 
database [30–32]. The treatment effectiveness of radia-
tion therapy and radiation therapy + ADT was based on 
a retrospective cohort analysis of men undergoing prosta-
tectomy who received salvage treatment with either radia-
tion therapy alone or radiation therapy + ADT [33]. Treat-
ment effectiveness of ADT and cryotherapy was based on 

a propensity score-matched analysis of men with prostate 
cancer treated with either ADT or cryotherapy [34]. The 
treatment effectiveness of prostatectomy was based on a 
multi-center study of men with radiation-recurrent pros-
tate cancer treated with salvage radical prostatectomy [35]. 
Probabilities of cure at initial diagnosis, and of recurrence 
from cure of initial disease, were based on expert opinion, 
and elicited from one-on-one interviews with clinicians 
(see Acknowledgements).

The model inputs for diagnostic test performance (i.e., 
sensitivity and specificity) by PSA level (i.e., ≤ 1.0 or > 1.0) 
are detailed in Table 3. The sensitivities and specificities 
of piflufolastat F 18 were based on clinical study reports 
from the OSPREY clinical trial [20]. The sensitivities of 

Table 2  (continued) Value Source

 AE costs
  Erectile dysfunction (Year 1) 162.42 Cooperberg et al. 2013 [29]
  Erectile dysfunction (Year ≥ 2) 58.08 Cooperberg et al. 2013 [29]
  Urinary incontinence (Year 1) 108.92 Cooperberg et al. 2013 [29]
  Urinary incontinence (Year ≥ 2) 65.00 Cooperberg et al. 2013 [29]

 Medical costs
  HRU (Local) 2746.00 Appukkuttan et al. 2020 

[44], Tangirala et al. 2019 
[45]

  HRU (Regional) 3295.20 Appukkuttan et al. 2020 
[44], Tangirala et al. 2019 
[45]

  HRU (Distant) 5784.58 Appukkuttan et al. et al.
Utilities
 No disease 0.90 Jiang et al. 2021 [48]
 Local disease 0.79 Stewart et al. 2005 [50]
 Regional disease 0.67 Stewart et al. 2005 [50]
 Distant disease 0.25 Stewart et al. 2005 [50]
 Death (prostate cancer-related) 0.00 Assumption
 Death (other causes) 0.00 Assumption
 Erectile dysfunction − 0.10 Cooperberg et al. 2013 [29]
 Urinary incontinence − 0.20 Cooperberg et al. 2013 [29]

Incorrect diagnosis period
 Incorrect diagnosis period (months) 12.00 Assumption

Probabilities of cure after initial diagnosis (%)
 Active surveillance in all states 0 Expert opinion
 All active treatment for local disease 90 Expert opinion
 All active treatment for regional disease 80 Expert opinion
 All active treatment for distant disease 0 Expert opinion

Probabilities of recurrence from cure of initial disease
 Recurrence from cure of initial local disease 6.89 Expert opinion
 Recurrence from cure of initial regional disease 16.74 Expert opinion

Costs are presented in 2021 USD
ADT androgen deprivation therapy, AE adverse event, HRU healthcare resource utilization, USD United 
States dollars
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fluciclovine F 18 were based on results from the FALCON 
trial of fluciclovine F 18 in men with BCR, while the spe-
cificities were based on results from the BED-001 study of 
patients who received at least one injection of fluciclovine 
F 18 for the detection of BCR [36, 37]. The sensitivities 
of PSMA 11 and CT were based on a retrospective single-
site clinical audit comparing gallium68-PSMA PET/CT 
and standard CT imaging in patients with a rising PSA after 
definitive treatment for prostate cancer [38]. The sensitivi-
ties of SPECT were based on a single-center retrospective 
study comparing SPECT and F 18-choline PET/CT imaging 
in prostate cancer patients initially referred for F 18-choline 
PET/CT [39]. The specificities of PSMA 11 and MRI for 
PSA > 1.0 were based on a study that compared gallium68-
PSMA-617 PET/CT and MRI in patients with suspected 
prostate cancer [40]. The sensitivity of MRI for PSA ≤ 1.0 

was assumed to be the same as CT, while for PSA > 1.0 
it was assumed to be + 5% above CT. The specificities 
of PSMA 11, MRI, SPECT, and CT for PSA ≤ 1.0 were 
assumed to be the same as fluciclovine F 18.

2.5.2  Healthcare Costs

Healthcare cost categories included diagnostic strategies, 
prostate cancer treatment, and AE management (Tables 1 
and 2). Costs per procedure for all imaging modalities 
(i.e., piflufolastat F 18, fluciclovine F 18, PSMA 11, MRI, 
SPECT, and CT) were based on Centers for Medicare & 
Medicaid Services (CMS) physician fee schedules and Aver-
age Wholesale Price Micromedex RED BOOK [41, 42]. 
Treatment costs for prostate cancer were based on inputs 
for an economic model of fluciclovine F 18 for the staging of 

Table 3  Test performance 
inputs in populations with 
different PSA levels

CT computed tomography, MRI magnetic resonance imaging, PSA prostate-specific antigen, PSMA pros-
tate-specific membrane antigen, SPECT single-photon emission computerized tomography
a Data on file, Lantheus

% Source

Piflufolastat F 18
 Sensitivity—PSA ≤ 1.0 57.00 OSPREY  2301a [20]
 Sensitivity—PSA > 1.0 97.00 OSPREY  2301a [20]
 Specificity—PSA ≤ 1.0 93.00 OSPREY  2301a [20]
 Specificity—PSA > 1.0 55.00 OSPREY  2301a [20]

Fluciclovine F 18
 Sensitivity—PSA ≤ 1.0 30.00 Scarsbrook et al. 2020 [36]
 Sensitivity—PSA > 1.0 85.00 Scarsbrook et al. 2020 [36]
 Specificity—PSA ≤ 1.0 67.00 Bach-Gansmo et al. 2017 [37]
 Specificity—PSA > 1.0 31.00 Bach-Gansmo et al. 2017 [37]

PSMA 11
 Sensitivity—PSA ≤ 1.0 41.00 Asokendaran et al. 2019 [38]
 Sensitivity—PSA > 1.0 92.00 Asokendaran et al. 2019 [38]
 Specificity—PSA ≤ 1.0 67.00 Expert opinion (same as fluciclovine F 18)
 Specificity—PSA > 1.0 89.00 Li et al. 2020 [40]

MRI
 Sensitivity—PSA ≤ 1.0 18.00 Expert opinion (same as CT)
 Sensitivity—PSA > 1.0 68.00 Expert opinion (+5% above CT)
 Specificity—PSA ≤ 1.0 67.00 Expert opinion (same as fluciclovine F 18)
 Specificity—PSA > 1.0 53.00 Li et al. 2020 [40]

SPECT
 Sensitivity—PSA ≤ 1.0 10.00 de Leiris et al. 2020 [39]
 Sensitivity—PSA > 1.0 25.00 de Leiris et al. 2020 [39]
 Specificity—PSA ≤ 1.0 67.00 Expert opinion (same as fluciclovine F 18)
 Specificity—PSA > 1.0 31.00 Expert opinion (same as fluciclovine F 18)

CT
 Sensitivity—PSA ≤ 1.0 18.00 Asokendaran et al. 2019 [38]
 Sensitivity—PSA > 1.0 63.00 Asokendaran et al. 2019 [38]
 Specificity—PSA ≤ 1.0 67.00 Expert opinion (same as fluciclovine F 18)
 Specificity—PSA > 1.0 31.00 Expert opinion (same as fluciclovine F 18)



240 C. W. Yee et al.

recurrent prostate cancer in the US, which used claims from 
the Limited Data Set (LDS) comprised of a random sample 
of all Medicare claims that have fee-for-service coverage 
[22, 43]. AE costs for erectile dysfunction and urinary incon-
tinence were based on a cost-utility analysis of treatments 
for localized prostate cancer from a US payer perspective 
[29]. Medical costs arising from healthcare resource utiliza-
tion were based on claims studies using the Truven Health 
Analytics  MarketScan® Commercial Claims and Encounters 
and Truven Health Analytics  MarketScan® Medicare Sup-
plemental and Coordination of Benefits database; along with 
the Premier Healthcare Database, a US hospital-based, all-
payer database [44, 45]. All costs were reported in 2021 US 
dollars (USD) and discounted at 3% annually, in accordance 
with guidance for US-based studies [46]. Where required, 
the US Bureau of Labor Statistics Consumer Price Index 
for medical care services was used to inflate costs to 2021 
values [47].

2.5.3  QALYs

In the estimation of QALYs, utilities were considered at 
each Markov model state; disutility related to AEs was also 
considered. The utility of having no disease was based on a 
study of US population norms elicited with the EQ-5D-5L, 
in which the median utility for subjects aged 65–74 years 
was 0.90, which overlaps with the median age of prostate 
cancer diagnosis, 67 years [48, 49]. Utilities for local, 
regional, and distant disease were based on values ascer-
tained from a subject pool of men in the US aged 60 and 
older (52% having been diagnosed with prostate cancer), 
using a computer-based utility assessment program designed 
to elicit utility values for health states related to prostate can-
cer using a standard gamble task [50]. Utilities for erectile 
dysfunction and urinary incontinence were based on a cost-
utility analysis of treatments for localized prostate cancer 
from a US payer perspective, which sourced utility values 
from the Tufts Medical Center Cost-Effectiveness Analysis 
Registry (CEAR) and validated them with an expert panel 
[29, 51]. The utility of death, either prostate cancer-related 
or by other causes, was assumed to be zero. An annual dis-
count rate of 3% was applied, in accordance with guidance 
for US-based studies [46].

2.6  Analyses

The outcomes of total healthcare costs, life-years (LY), and 
QALYs associated with each of the alternative imaging 
strategies were assessed. The incremental cost-effective-
ness ratio (ICER) was calculated using the cost difference 
between two strategies, divided by the difference in QALYs. 
A strategy was considered cost effective relative to another 
strategy if the ICER was lower than a willingness-to pay 

(WTP) threshold of $150,000 USD per QALY. This WTP 
threshold of $150,000 was consistent with the upper range 
used as the standard for health-benefit price benchmarks by 
the Institute for Clinical and Economic Review [52]. The 
net monetary benefit of a given strategy was calculated by 
multiplying the WTP threshold by the total QALYs gained 
from using the strategy, then subtracting the total cost of 
the strategy.

2.6.1  Deterministic Sensitivity Analyses (DSA)

In addition to the base-case analyses, DSA were conducted 
that varied the following parameters: starting PSA distribu-
tion for each true disease status; the sensitivity and specific-
ity of the diagnostics; the cost of the diagnostics; the disease 
distribution of local, regional, and distant disease; the utili-
ties of the disease states; and the probability of therapeutic 
cure at initial diagnosis from local and regional disease for 
all treatment options. All parameters were varied to match 
the lower and upper limits, respectively, of the 95% confi-
dence intervals as determined by the parametric distributions 
used in the probability sensitivity analyses.

2.6.2  Probabilistic Sensitivity Analyses

Probabilistic sensitivity analyses were conducted in Excel to 
estimate uncertainty of the base-case results. A beta distribu-
tion was assigned for binary variables (test performance, 
utilities, transition probabilities in the Markov model, and 
cure probabilities), a gamma distribution was assigned to 
cost parameters, and a Dirichlet distribution was assigned 
for true disease distribution. The number of iterations was 
set to 500, based on convergences plots of the ICER when 
comparing piflufolastat F  18 with fluciclovine F  18, 
PSMA 11, and SOC imaging (i.e., CT, MRI, and SPECT) 
(Fig. S2). The variables were varied based on the standard 
error (SE) if available, or SE calculated from the confidence 
intervals if available; if the SE or confidence intervals were 
not available, and the parameter was a proportion (p), then 
SE would be estimated using sample size (N) using 
√

p ∗
1−p

N
 ; otherwise, SEs were assumed to be 15% of the 

mean (See Table S1 in the electronic supplementary material 
[ESM] for sources and values.)

2.7  Model Validation

The methods and reporting are consistent with the Consoli-
dated Health Economic Evaluation Reporting Standards 
(CHEERS) checklist [53] (Table S3, see ESM). Clinical 
experts (see Acknowledgements) reviewed the assumptions, 
model structure, and results. Extreme value testing was con-
ducted for the following variable categories: disease state 
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distribution, PSA distribution, test performance, treatment 
assignment, costs of diagnostics, transition probabilities, 
AE incidence rates, AE costs, impact of treatment (hazard 
rates), overall treatment costs, utilities, probability of cura-
tive therapy, and transition probabilities. Two versions of 
the core state transition model were coded independently in 
Excel to ensure that it was free of errors. Independent checks 
were done in the remaining Excel sheets to detect errors in 
formulas, and in Visual Basic for Applications (VBA) code 
to detect coding or logic errors.

3  Results

3.1  Base Case

Over a lifetime horizon, piflufolastat F 18 was predicted 
to have the greatest effectiveness in terms of LYs (6.80) 
and QALYs (5.33) among all the options compared. The 
associated LYs among the comparators ranged from 6.58 
(SOC) to 6.76 (Ga68-PSMA 11), while QALYs ranged 
from 5.12 (SOC) to 5.30 (PSMA 11) (Table 4). Piflufolas-
tat F 18 was also the most cost-effective option compared 
with fluciclovine F 18, PSMA 11, and SOC, with ICERs 
of $21,122, $55,836, and $124,330 per QALY gained, 
respectively, and extendedly dominated PSMA 11 and flu-
ciclovine F 18. Despite having the highest cost ($172,235), 
piflufolastat F 18 was associated with the greatest net mon-
etary benefit (NMB: $627,918) compared with fluciclo-
vine F 18 (cost: $170,413 NMB: $618,933), PSMA 11 
(cost: $169,810, NMB: $625,222), and SOC imaging 
(cost: $144,378, NMB: $623,421) at a WTP threshold of 
$150,000 (Table 4).

3.2  DSA

The DSA, which varied estimates of key drivers according 
to 95% confidence intervals, indicated that the common key 
drivers across all comparators included the cost of diagnos-
tics, sensitivity of the tests, and utility value of no disease 
(Fig. S1, see ESM). The order of key drivers varied with the 
comparator chosen, but the top ten most influential factors 
were consistent across the comparators. The impact of the 
drivers on the ICER varied across comparators, although the 
ICERs were within the WTP threshold of $150,000 for the 
majority of scenarios.

3.2.1  Piflufolastat F 18 versus Fluciclovine F 18

Piflufolastat F 18 would dominate fluciclovine F 18 if the 
cost of piflufolastat F 18 was reduced by 26%, resulting in a 
lower incremental cost (− $5943) as well as higher QALYs 
gained (0.072) (Fig. S1a, see ESM). Similarly, piflufolastat 
F 18 would dominate fluciclovine F 18 when the latter’s 
cost was increased by 32%. Except for these piflufolastat 
F 18-dominant scenarios, the ICERs of the DSA against 
fluciclovine F 18 ranged from $12,511 to $157,018 per 
QALY, with none of the scenarios have an ICER above a 
WTP threshold of $150,000. Therefore, piflufolastat F 18 
remained cost effective compared with fluciclovine F 18.

3.2.2  Piflufolastat F 18 versus Ga68‑PSMA‑11

Similar to the comparison with fluciclovine F 18, piflufolas-
tat F 18 would dominate PSMA 11 if its cost was reduced 
by 26% or the cost of PSMA 11 increased by 32% (Fig. S1b, 
see ESM). Besides costs, the most influential factor in this 

Table 4  Cost-effectiveness base-case results

Costs are presented in 2021 United States dollars (USD)
CT computed tomography, ICER incremental cost-effectiveness ratio, LY life-year, MRI magnetic resonance imaging, PSMA prostate-specific 
membrane antigen, QALY quality-adjusted life-year, SOC standard of care, SPECT single-photon emission computerized tomography

Diagnostic options Total Incremental outcomes (piflufolas-
tat F 18 vs each comparator)

Combined outcomes

Cost (USD) LY QALY Δ Cost (USD) Δ LY Δ QALY ICER (Δ $/Δ LY) ICER 
(Δ $/Δ QALY)

Net monetary 
benefit (threshold of 
$150,000)

Piflufolastat F 18 172,235 6.80 5.334 627,918
Comparators
 Fluciclovine F 18 170,413 6.72 5.262 1822 0.0863 0.0720 21,122 25,288 618,933
 PSMA 11 169,810 6.76 5.300 2425 0.0434 0.0341 55,836 71,032 625,222
 SOC imaging 

(MRI, SPECT, 
CT equally 
weighted)

144,378 6.58 5.119 27,857 0.2241 0.2157 124,330 129,151 623,421
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comparison was the sensitivity of the imaging modalities 
among the populations with PSA ≥1.0. The ICER of piflufo-
lastat F 18 versus PSMA 11 would increase to $134,156 per 
QALY with a 4% reduced sensitivity of piflufolastat F 18, 
or to $272,432 per QALY with a 12% increased sensitivity 
for PSMA 11. The ICERs in the other scenarios are all under 
the WTP threshold of $150,000.

3.2.3  Piflufolastat F 18 versus Standard of Care Imaging 
(CT, MRI, SPECT)

In the comparison of piflufolastat F 18 versus SOC imaging, 
the most influential factor was the utility of the no disease 
(prostate cancer) state (Fig. S1c, see ESM). When reducing 
the utility of no disease state from 0.9 in the base case to 
0.79 (which happens to be equal to the base case utility of 
local prostate cancer), the ICER increased to $167,630 per 
QALY. In the remaining scenarios, there was little impact 
on ICERs, which were all within the WTP threshold of 
$150,000.

3.3  Probabilistic Sensitivity Analysis

With approximately 350 simulations, the probabilistic ICER 
becomes stable based on visual inspection (see ICER con-
vergence plot in Fig. S2, see ESM). A total of 500 simula-
tions were run for the probabilistic analysis. The results of 
the probabilistic sensitivity analysis were similar to those 

of the base case, with piflufolastat F 18 providing the high-
est number of LYs (6.82) and QALYs (5.35), as well as the 
highest net monetary benefit ($630,374), versus the other 
comparators (Table S2, see ESM).

3.4  Cost‑Effectiveness Plane

The cost-effectiveness plane and cost-effectiveness curve 
for piflufolastat F 18 versus the comparators are illustrated 
in Figs. 2 and 3, respectively. When comparing piflufolas-
tat F 18 with fluciclovine F 18 or PSMA 11 on the cost-
effectiveness plane, the ICER fell in the northeast quadrant, 
under the $150,000 WTP threshold, in a majority of the 
simulations (Fig. 2). However, there were some uncertainties 
in both incremental costs and QALYs (simulated incremen-
tal cost and QALYs are on both sides of the axes). When 
comparing piflufolastat F 18 with SOC imaging on the cost-
effectiveness plane, piflufolastat F 18 was associated with 
higher costs in all simulations, although a greater magnitude 
of incremental benefit was also observed in the majority of 
the simulations.

The probability that piflufolastat F 18 is cost effective at a 
WTP threshold of $150,000 was 99.6% compared with flu-
ciclovine F 18, 86.0% compared with PSMA 11, and 75.8% 
compared with SOC imaging, respectively. Alone, the prob-
ability of being cost effective at a WTP threshold was 66.6% 
for piflufolastat F 18, 0.0% for fluciclovine F 18, 9.6% for 
PSMA 11, and 23.8% for SOC imaging (Fig. 3).

Fig. 2  Cost-effectiveness plane for piflufolastat F 18 vs all comparators. Costs are presented in 2021 United States dollars. ICER incremental 
cost-effectiveness ratio, NE northeast, NW northwest, PSMA 11 gallium Ga68 PSMA-11, SE southeast, SW southwest, WTP willingness to pay
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4  Discussion

Accurate staging at initial prostate cancer diagnosis and 
detection and localization of BCR are critical for guiding 
disease management and treatment decisions. With the 
advent of novel PET radiotracers, evidence on the relative 
cost effectiveness of newer versus conventional imaging 
modalities is needed for optimal prostate cancer care and 
healthcare resource allocation.

In the current study’s model, piflufolastat F 18 was found 
to be a cost-effective prostate cancer imaging option for use 
in the initial diagnostic workup and in the detection of BCR, 
compared with existing alternatives within the US health 
system. Although piflufolastat F 18 had a greater total cost 
than its comparators over a lifetime horizon, it was expected 
to lead to the greatest benefits in both LYs and QALYs. The 
model’s results were sensitive to diagnostic cost, diagnos-
tic sensitivity, regional/distant disease distribution, starting 
PSA distribution, and the utilities of having no disease or 
local disease. Despite greater uncertainties in the ICER of 
piflufolastat F 18 versus PSMA 11 compared with that of 
piflufolastat F 18 versus fluciclovine F 18 or SOC imaging, 
primarily due to uncertainty in the incremental QALYs, pif-
lufolastat F 18 still had a slightly higher likelihood of being 
more cost effective than PSMA 11 (58%) at a WTP threshold 
of $150,000 per QALY gained. This is likely driven by the 
higher sensitivity (for PSA ≤1.0 and PSA >1.0) and speci-
ficity (only for PSA ≤ 1.0) of piflufolastat F 18 relative to 
PSMA 11 found in input sources, despite the fact that both 
are PSMA-targeting agents. Collectively, the current study 
model suggests that piflufolastat F 18 is more cost effective 

than the SOC imaging for prostate cancer, and the results 
were robust to a variety of scenarios in the DSA and PSA.

The total costs of newer imaging techniques are generally 
expected to be higher compared with conventional imag-
ing modalities such as MRI, CT, or SPECT, as reflected in 
the current analysis. Nonetheless, the improved diagnostic 
performance of the newer techniques may provide improved 
clinical benefits, rendering them a more cost-effective 
option. In fact, prostate cancer management guidelines have 
recognized that PSMA PET is an effective imaging tool and 
advise that no other imaging tests would be necessary during 
initial prostate cancer diagnosis or at BCR.

Previous studies in different healthcare settings have 
suggested that novel PET radiotracers could be more cost 
effective or could improve clinical management of prostate 
cancer compared with conventional imaging. For example, 
a cost-effectiveness analysis from the Australian health 
system perspective evaluated PSMA 11 PET/MRI versus 
usual care (MRI and bone scan) among 30 patients with 
BCR prostate cancer using data from a prospective, single-
center, single-arm study [54]. It found that, over a 10-year 
horizon, a diagnostic strategy with PSMA 11 was expected 
to produce 7.48 LY compared with 7.41 LY with usual care 
(QALYs were not assessed), and that PSMA 11 had an 87% 
higher likelihood of being cost effective at acceptable WTP 
thresholds. Another study based in Australia found that 
PSMA PET/CT compared with CT + whole body bone scan 
had an estimated 91% probability of being cost effective at 
a threshold of $50,000 AUD/QALY gained [55]. Notably, 
the ICER for this comparison was $21,147 AUD, a lower 
level than the comparable ICER found in the current study 
($124,330 USD). This may have been primarily driven by 

Fig. 3  Cost-effectiveness acceptability curve (combined). PSMA prostate-specific membrane antigen, QALY quality-adjusted life-year, WTP 
willingness to pay
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the higher estimated relative cost of PSMA PET compared 
with SOC treatment in Australia (~ 20% greater) versus the 
US (~800% greater). Additionally, a US cost-consequence 
study of fluciclovine F 18 based on a hypothetical hospi-
tal system serving 500,000 individuals used clinical inputs 
from the multicenter trial LOCATE (ClinicalTrials.org 
identifier: NCT0680041) [22]. That model estimated that, 
despite the higher total healthcare costs when including flu-
ciclovine F 18 as an imaging modality for diagnosing and 
staging recurrent prostate cancer, there would be a 49.2% 
reduction in post-diagnosis management costs per correct 
diagnosis over 5 years. Further, the use of fluciclovine F18 
was estimated to reduce unnecessary treatments by 19.2%. 
Another cost-effectiveness analysis of imaging modalities 
for detecting bone metastasis at BCR in France reported that 
PET imaging with 18F-choline was more cost effective than 
conventional MRI and PET [56].

Expanding on the literature, this study is the first of its 
kind to report that piflufolastat F 18 is not only more cost 
effective than SOC imaging but is also more cost effective 
relative to other PET tracers including PSMA 11 and fluci-
clovine F 18, both at initial and BCR prostate cancer diagno-
ses (notably, initial staging is not an indication for fluciclo-
vine F 18). These findings may help inform US healthcare 
providers and payers on the clinical and economic value of 
piflufolastat F 18 as a diagnostic tool for prostate cancer.

The current model benefits from several strengths, includ-
ing the ability to capture a relatively complete diagnostic 
management pathway starting from initial diagnosis to BCR, 
which is uncommon in previous cost-effectiveness models 
in prostate cancer [54, 56, 57]. In addition, a wide range of 
alternative diagnostics were incorporated into the model, 
with sensitivity and specificity of the diagnostic tests strati-
fied by PSA to minimize the impact of different imaging test 
performances owing to different PSA levels [9, 58]. Further-
more, a wide range of treatments were modeled and the asso-
ciated costs and disutilities of treatment-related AEs were 
included, which captured the relative cost savings and ben-
efits from avoiding unnecessary treatments among patients 
unlikely to benefit from them.

The FDA approval of PSMA-PET imaging modalities has 
allowed for the incorporation of them into prostate cancer 
management guidelines. As clinicians increase their use of 
these for initial staging and follow-up imaging for disease 
recurrence, long-term outcomes will become available for 
real-world patients. The modeling in this study suggests that 
patients evaluated using PSMA-PET imaging will experi-
ence long-term benefits.

4.1  Limitations

This study is subject to certain limitations, some of which 
are common to economic evaluations. First, the sensitivity 

and specificity of piflufolastat F 18, as well as disease state 
and PSA level distributions among patients with prostate 
cancer, were based on values from the OSPREY and CON-
DOR clinical trials. Thus, these values may not be generaliz-
able to the broader patient population with prostate cancer. 
Nonetheless, these parameters were tested in the DSA to 
evaluate the robustness of the base-case findings, and the 
resulting ICERs were found to be within the WTP threshold 
in a majority of the scenarios. Second, assumptions were 
made for treatment assignments based on the diagnosis of a 
particular disease state. Without a detailed analysis of claims 
data or medical records, it is not feasible to obtain accurate 
estimates of the proportion of patients with a given diagno-
sis who received a particular treatment. Thus, assumptions 
were informed by interviews with oncologists who treat 
prostate cancer in US clinical practice. Third, as a simplify-
ing assumption, BCR could only occur once in the model, 
despite the possibility in the real world for patients to expe-
rience BCR more than once. Fourth, the model does not 
include chemotherapy among the first-line treatment options 
in either time point. Fifth, for some comparators, the sen-
sitivity and specificity inputs were obtained from different 
sources, and using single arms from several studies. These 
were effectively naïve indirect comparisons, and therefore 
the differences in testing accuracy may be due to other con-
founding factors such as patient characteristics. Moreover, 
the sensitivity and specificity inputs overall were not specific 
to local, regional, or metastatic disease, but rather varied 
according to PSA levels. Sixth, a recent systematic review 
and meta-analysis found different values for test accuracy 
compared with the current study, and moreover, found that 
the type of radiotracer was not a significant factor for accu-
racy; the same authors also found differences in ICER when 
comparing PSMA PET/CT with standard of care [19, 55]. 
The test accuracy values in the current study were obtained 
using a targeted literature review, which is limited in scope 
compared with a systematic review and meta-analysis. The 
differences in ICER could largely be attributed to differ-
ences in estimated cost ratios between PSMA PET/CT and 
standard of care in Australia versus the US, but it is nonethe-
less a limitation of the current study. Lastly, the model did 
not account for future changes in the costs of diagnostics or 
treatment.

5  Conclusions

The use of more accurate diagnostic imaging tools is essen-
tial for guiding treatment decisions in prostate cancer, 
which would be expected to improve the health outcomes 
of patients. Incorrect staging, particularly at the time of pri-
mary diagnosis, can lead to increased costs attributable to 
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repeat testing and suboptimal treatment pathways, in addi-
tion to adversely impacting survival and quality of life. 
This study suggests that piflufolastat F 18 is a cost-effective 
diagnostic option for prostate cancer patients in the US, and 
with higher associated LY, QALY, and greater net monetary 
benefit than fluciclovine F 18, PSMA 11, and SOC imaging.
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