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ABSTRACT 

Background: Effective therapies remain a currently unmet need for neuroendocrine prostate 

cancer (NEPC). Preclinical synergy in small cell cancer, and clinical tolerability led to the conduct 

of a multicenter phase II trial of lenvatinib and pembrolizumab combination. 

Patients and Methods: Eligible patients had histologically proven prostate cancer with radiologic 

evidence of metastases and at least one of the following: A) Small-cell or NEPC morphology B) 

Positive staining for chromogranin and synaptophysin C) Presence of visceral metastases or high 

volume disease (> 4 sites of metastases) and a PSA< 5ng/ml.D) Serum chromogranin A level > 5× 

upper limit of normal (ULN) and/or serum neuron specific enolase (NSE) > 2× ULN. E) RB1 

deletions or mutations F) Trans-differentiated carcinoma. Maximum of 2 prior chemotherapy 

regimens were allowed. Performance status of 0-1 and normal marrow, renal and liver function 

were required. Primary endpoint was 6-month progression free survival (PFS). Secondary 

objectives included radiologic PFS, safety, overall survival (OS), overall response rate (ORR) and 

duration of response (DOR). Treatment consisted of lenvatinib orally daily at a starting dose of 20 

mg daily and intravenous pembrolizumab 200 mg every 21 days.  Imaging was conducted every 9 

weeks for the first 4 assessments and then every 12 weeks thereafter. PSA was monitored on day 

1 of each cycle.  

Results: 45 patients were enrolled; of which 4 (9%) were African American. Median age was 69 

years (range- 37-88 years), 16 (36%) had Gleason > 8, 30 (67%) had small cell/NEPC, 1 had 

transdifferentiated histology (2%). 18 (40%) patients had liver metastases and 39 (87%) had 

measurable disease. 6 (13%) patients were chemotherapy naïve and 28 (62%) had received prior 

platinum-based therapy.  5 patients had grade 3 or 4 immune related adverse events. No treatment 

related deaths were noted. Of 40 response evaluable patients 10 (25%) had a partial response and 
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18 (45%) demonstrated stable disease. 10 patients (25%) were progression free at 6 months. The 

median PFS and OS were 3.9 (2.9-6.0) and 8.0 (5.9-12.3) months respectively. 

Conclusion: The combination of lenvatinib and pembrolizumab demonstrated promising efficacy 

in a patient population that currently has no therapeutic options. 

Clinical trials.gov: NCT04848337 

 

Introduction 

Neuroendocrine prostate cancer (NEPC) is a rare and aggressive subtype of prostate cancer with 

limited treatment options and a dismal prognosis. NEPC resembles small cell lung cancer in 

pathophysiology and clinical course and outcomes. Cis/carboplatin and etoposide combination 

therapy is considered the standard regimen, but response rate was 9% and median survival was 9.3 

months [1].  The diagnosis of NEPC is multifactorial and can be associated with clinical picture 

of progressive visceral metastases with low PSA, elevated serum chromogranin A or NSE levels, 

synaptophysin or chromogranin staining on immunohistochemistry, and molecular signature of 

TP53 mutation and RB loss [2-4]. Lineage plasticity is noted with conversion from luminal 

epithelial cells to basal androgen independent cells. Sox 2 overexpression and Rb and p53 loss, 

have been reported to create this lineage plasticity [5]. N-Myc overexpression has also been 

attributed to neuroendocrine differentiation of prostate cancer [2-5].  In addition to small cell 

NEPC, rising incidence of a clinical presentation of an aggressive subtype of prostate cancer called 

treatment emergent neuroendocrine prostate cancer was reported in approximately 17% of 

advanced prostate cancers [6]. This subtype maintained androgen receptor amplification and had 

a distinct transcriptomic signature. This entity typically presented after prolonged duration of 
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androgen receptor axis therapies, (ARAT). The term “aggressive variant prostate cancer” (AVPC) 

was coined to encompass the forms of advanced prostate cancer with predominantly lytic bone 

metastases, bulky tumor masses, low prostate-specific antigen (PSA) levels relative to tumor 

burden, or short response to androgen deprivation therapy, and rapidly progressive course [7, 8].   

Immune checkpoint therapy has demonstrated limited activity in NEPC and AVPC. A single agent 

trial of avelumab in NEPC and AVPC showed response rates of 6.7%, with median radiologic 

progression free survival (rPFS) of 1.8 months and median overall survival (OS) of 7.4 months [9, 

10]. Effective therapies in NEPC and AVPC remain a currently unmet need.  The results of second 

line therapies to date have demonstrated limited efficacy and minimal clinical impact. The addition 

of anti-angiogenic therapies targeting vascular endothelial growth factor (VEGF), such as 

cabozantinib and lenvatinib have been reported to sensitize the tumor microenvironment to 

immune therapy and to have the potential to enhance the efficacy of immune checkpoint therapy. 

Lenvatinib is a multitargeted tyrosine kinase inhibitor (TKI) with anti-VEGF, and FGFR inhibitory 

activity that demonstrated promising tumor regression effects in a small cell lung cancer tumor 

model; H 146. The tumor shrinkage was affected through stem cell factor (SCF) induced 

angiogenesis inhibition [10, 11]. In a murine immunocompetent model of anaplastic cancer, 

lenvatinib monotherapy increased tumor-infiltrating macrophages, CD8+ T-cells, regulatory T-

cells, and most notably polymorphonuclear myeloid derived suppressor cells (PMN-MDSCs). 

Combination with other anti-vascular therapies led to increases in CD8+ T-cells, only the 

lenvatinib and anti-PD-1 combination decreased PMN-MDSCs [12]. Clinical trial of lenvatinib in 

intestinal and pancreas neuroendocrine cancers revealed promising efficacy [13]. Combination of 

lenvatinib and pembrolizumab has been investigated in metastatic castrate resistant prostate cancer 

with tolerability established, and preliminary efficacy of 36% measurable disease response rate 
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and median radiologic PFS of 7.9 months noted [14]. The combination demonstrated safety and 

robust efficacy in other malignancies and is currently FDA approved in advanced endometrial and 

renal clear cell cancer [15].  

In summary preclinical studies suggested a potential synergistic effect when combining anti-VEGF 

and anti-PD-1/PD-L1 agents. Specifically, anti-VEGF therapy appeared to overcome resistance to 

immune checkpoint blockade by normalizing tumor vasculature, improving immune cell 

infiltration, and potentially modulating the immunosuppressive tumor microenvironment. 

Conversely, PD-1 inhibition may enhance the effects of anti-angiogenic therapies by promoting 

T-cell activity and suppression of PMN-MDSC. The rationale for combined targeting of 

angiogenesis and immune checkpoints led to initiation and conduct of current multicenter phase II 

clinical trial to investigate the safety and efficacy of lenvatinib combined with pembrolizumab in 

patients with NEPC and AVPC. The study aimed to evaluate the overall response rate and safety 

profile of this combination therapy, addressing the urgent need for improved treatment options in 

this challenging disease. 

 

Patients and Methods:  

This was a study conducted through the Hoosier Clinical Research Network (HCRN) and led by 

University of Michigan with 4 other centers participating: Emory University, Medical College of 

Wisconsin, City of Hope Cancer Center and University of Oregon. Eligible patients had 

histologically proven prostate cancer with evidence of metastases and at least one of the following: 

1)  Small-cell or NEPC morphology (determined by the enrolling center) based on tissue 

sample. 
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2) Prostate adenocarcinoma with IHC staining for neuroendocrine markers (e.g. 

Chromogranin and synaptophysin). 

3) Presence of visceral metastases or high-volume disease (> 4 sites of metastases) with a 

PSA ≤ 5. 

4) Serum chromogranin A level ≥ 5× upper limit of normal (ULN) and/or serum neuron 

specific enolase (NSE) ≥ 2× ULN. 

5) RB1 deletions or mutations noted on genomic testing 

6) Trans-differentiated carcinoma.  

Treatment Plan and Monitoring:  

Lenvatinib was administered orally daily with starting dose of 20 mg daily and pembrolizumab 

was administered intravenously at a dose of 200 mg every 21 days. Toxicity monitoring was 

conducted at least every 21 days. Dose modification for lenvatinib was permitted. Holding 

pembrolizumab for severe immune related toxicities was advised. Tumor assessment by imaging 

was conducted every 9 weeks for the first 36 weeks and subsequently every 12 weeks.  

 

Statistical Methods 

Study Design 

The primary objective of the study was to evaluate 6-month radiographic progression free survival 

(rPFS) with lenvatinib and pembrolizumab combination therapy in metastatic neuroendocrine 

prostate cancer (NEPC). In cases with measurable disease, radiological progression time was 

defined as the date of Cycle 1 Day 1 to date of progression per RECIST 1.1 criteria for measurable 

disease and for patients with bone only metastases per PCWG3 criteria for patients with non-
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measurable disease [16, 17]. For the binary primary endpoint, a 2-stage Simon near optimal design 

was used [18], with these input parameters: p0 = 0.10; p1 = 0.25; alpha = 0.125; and power = 0.90. 

This resulted in the following design features: N1 = 27; R1 = 2; N = 40; R = 6; Probability of Early 

Termination = 0.485; and Expected Sample Size = 33.70. Hence, if there were at least 3 successes 

(patients who have had ≥ 6.00 months of rPFS) in the 27 patients in Stage 1 then the study would 

proceed to Stage 2, otherwise it would terminate early. If there were at least 7 patients progression 

free for 6 months or longer, in the 40 evaluable patients, then the treatment would be considered 

promising.  

Data Analysis Methods 

A consort diagram shows information on duration of treatment (<=21 days, 22-180 days, >180 

days), best response (not assessed, PD, SD, PR), and overall survival (< 6months, > 6 months). 

Patients who did not have radiological assessment of progression were considered non evaluable 

for response. The assessment of best response and duration of response was restricted to evaluable 

patients. For the outcomes of PFS, OS and toxicities, the data from all enrolled patients were 

analyzed. The time of the event for PFS was defined in the following way: (i) For patients who 

had radiologically assessed progressive disease (PD) or clinically determined progression, that 

time to progression determined the event time. (ii) For patients who had radiological assessment 

but did not show PD and did not have clinical progression, if they died within 9 weeks of the last 

scan they were considered to have progression at the time of death, whereas if they survived more 

than 9 weeks after the last scan they were censored for PFS at the time of the last scan. (iii)  

 Kaplan -Meier analysis depicting PFS and OS was conducted. Stratified Kaplan Meier plots were 

used to assess the association between patient characteristics and time-to-event endpoints.  
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Swimmer plots were used to display time to progression (as defined by either radiological or 

clinical assessment), time on treatment and overall survival. Patients were separated by best 

response based on scans. PSA response, e (PSA >=1.0), and change in lesion diameter, were 

displayed using waterfall plots and line trajectory plots. Long term survivors were defined as those 

alive 12 months after they received the first dose. 

Results: 

Patient characteristics: 

Between July 2021 and November 2024, 45 patients were enrolled and 40 were evaluable for 

response and progression. Table 1 summarizes patient characteristics. 4 (9%) African American 

patients were enrolled. Median age was 69 years (range- 37-88 years), 16 (36%) had Gleason > 8, 

30 (67%) had small cell/NEPC, 1 (2%) had transdifferentiated histology. 18 (40%) patients had 

liver metastases, 8 (18%) had lung metastases, 13 (29%) had other soft tissue and 6 (13%) had 

bone only metastases.  39 (87%) cases had measurable disease. 6 (13%) patients were 

chemotherapy naïve and 28 (62%) had received prior platinum-based therapy. 11 cases had 

received prior taxane based chemotherapy. Pre-treatment PSA value was < 1.0 ng/ml in 21 (47%) 

patients. 42% of the patients had next generation sequencing available. RB deletion was noted in 

6 patients with de novo small cell cancer. 

Toxicities 

Detailed list of clinically relevant toxicities are summarized in Table 2. Grade 4 toxicities of lipase 

elevation and acute kidney injury were noted in 1 patient each.  Grade 3 toxicities of hypertension, 

diarrhea, fatigue and anorexia occurred in 9, 2, 8 and 3 patients respectively. 3 patients had grade 

3 immune related adverse events; of adrenal insufficiency, colitis and transaminitis. No unexpected 
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toxicities or treatment related deaths were noted. Dose reductions or interruptions of lenvatinib 

occurred in 17 of the 45 patients in the first 3 weeks of therapy. 18 patients completed 3 cycles 

without modification or interuption.  

Response and Survival [Table 3 and Figures 1-4] 

40 of 45 enrolled patients were considered evaluable for radiological response, as shown in the 

Consort diagram. For the best response 10 (25%) had a partial response, (8 were confirmed PR 

and 2 were unconfirmed PR) and 18 (45%) demonstrated stable disease and 12 (30%) had 

progressive disease [Figure 2]. 10 patients were progression free at 6 months among which 9 

patients remained on therapy over 6 months (PFS time: 6.0-14.2 months), and primary endpoint 

of the study was met. Amongst all 45 patients median PFS and OS were 3.9 (2.9-6.0) and 8.0 (5.9-

12.3) months respectively [Figure 1A-B]. For OS and PFS no differences in outcomes were noted 

within the subgroups by age (35-65, 66-72, 73-88 years) and race. Analysis of endpoints by sites 

of metastases; liver, lung, bone only and lymph node suggested no differences in PFS outcomes 

however OS outcomes were shorter in the subgroup with liver metastases [Table 3, Fig 1C-D]. 

Patients with liver metastases had median PFS =2.0 months and median OS = 5.7 months. Duration 

of treatment, time to progression, and overall survival for each individual patient are noted in Fig 

2A with swimmer plots. The median duration of response amongst the 10 patients with PR was 

3.6 months (range 1.8 months to 13.3 months). 14 (31%) patients remained on therapy for 6 months 

or greater duration. 24 patients had a baseline PSA of 1.0 or greater. The waterfall plot depicts a 

decline in PSA noted in 19 (79%) out of 24 patients [Figure 2B].  

Since patients with liver metastases had distinctly shorter OS than patients with no liver 

metastases, other parameters were analyzed such as PSA kinetics and lesion size trajectories [Fig 

3 A-D], separated by liver or no liver metastases. PSA kinetics plots and lesion size trajectories 
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are shown separated by best response in figures 4A-F. The majority of those with PR show initial 

decreases in PSA, whereas only a minority of those with SD and PD show an initial decrease in 

PSA.  

There were 11 patients who survived longer than 12 months. The treatment duration was greater 

than 6 months for 9 of these, and less than 6 months for the other two. Three patients had bone-

only metastases and two had liver metastases. 6 had adenocarcinoma with neuroendocrine features, 

4 had AVPC and 1 had small cell carcinoma. 

Discussion: 

NEPC continues to be an orphan disease with a rapidly progressive aggressive disease course and 

an abbreviated overall survival. De novo small cell cancer of the prostate is rare, however with the 

awareness of AVPC and treatment emergent NEPC, increasing incidence is noted, especially with 

current paradigm of prolonged duration of androgen receptor axis targeted therapies (ARAT).  

Regardless of the nomenclature, prostate cancer with neuroendocrine features is uniformly 

refractory to the standard therapies that have otherwise proven efficacy in metastatic castrate 

resistant prostate cancer. These diseases typically do not express prostate specific membrane 

antigen (PSMA) and due to the lack of PSMA avid disease are unlikely to derive benefit from 

PSMA-Lu177 therapy.  Fluoro deoxy glucose positron emission tomography or standard computed 

tomography is typically required to stage this disease. The incidence of NEPC is increasing as oral 

androgen receptor based doublets are being used earlier in the treatment of metastatic prostate 

cancer. Development of effective therapies in NEPC will subsequently impact the outcomes in 

prostate adenocarcinoma, as NEPC can present from a refractory/undifferentiated clone arising 

after prolonged duration of ARAT therapy. Our study demonstrated a response rate of 25% with 

clinical benefit rate of 70%. 25% of the patients were progression free for at least 6 months. This 
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shows that the combination of lenvatinib and pembrolizumab has the potential to offer a durable 

therapeutic benefit in NEPC, especially since no therapy has yet shown benefit post chemotherapy 

in this disease. 

The role of immunotherapy in advanced NEPC remains unclear. Although studies adding 

atezolizumab demonstrated improved response rates in extrapulmonary small cell lung cancer, it 

did not show a statistically significant impact on PFS and OS. Atezolizumab and durvalumab were 

evaluated in the IMPOWER-133 and CASPIAN trials respectively in extensive stage small cell 

lung cancer [19].  The median PFS was 5.2 and 5.1 months and median OS was 12.3 and 13 months 

with addition of atezolizumab and durvalumab respectively, to carboplatin and etoposide frontline 

in extensive stage small cell lung cancer [19]. In a trial conducted in extrapulmonary 

neuroendocrine cancers, the addition of atezolizumab revealed an improved response rate of 57.1% 

as compared to 23.8% with chemotherapy [20]. This study showed a median PFS of 4.5 months 

and median OS of 10.9 months in the atezolizumab cohort. There were very few NEPC cases 

included in this retrospective study. It is important to make a distinction that the above trials are 

demonstrating outcomes in frontline therapy of neuroendocrine cancers and the current study 

evaluated patients in a pretreated setting. This prospective multicenter trial helps establish a 

contemporary threshold response for future clinical trials evaluating novel agents in NEPC. 

Presence of liver metastases is an important stratification factor as the OS outcomes were distinct 

with 11.7 and 5.6 months respectively for patients with or without liver metastases. PSA response 

(if detectable PSA) and decrease in longest diameter were surrogates of OS outcome.  

There are few prospective trials evaluating post platinum therapy in NEPC or AVPC. Aurora 

kinase inhibitor alisertib was evaluated in this setting [21]. The primary endpoint of six-month 

rPFS was 13.4%, and median overall survival was 9.5 months. A retrospective multicenter study 
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of patients with de novo NEPC or therapy emergent -NEPC who received second-line therapy, and 

were treated with wide variety of treatment regimens was reported [22]. The median OS was 7.4 

months and in the 11 patients receiving immunotherapy the median OS was  2.4 months. On this 

background, the activity of lenvatinib and pembrolizumab with a six-month rPFS of 25%, clinical 

benefit rate of 70%, median PFS of 4 months and median OS of 8 months in a pretreated post 

platinum setting, appears favorable.  

The current trial lays the foundation for future exploration of immune checkpoint therapy-based 

combinations specifically in NEPC/AVPC. It is also the first prospective trial evaluating 

immunotherapy in combination with a multi targeted TKI therapy such as lenvatinib in pretreated 

NEPC/AVPC. Southwest Oncology Group (SWOG) 2012 is an ongoing randomized phase II/III 

trial comparing the combination of first line platinum/etoposide with or without atezolizumab in 

patients with poorly differentiated extrapulmonary small cell neuroendocrine carcinomas [23]. 

SWOG 2312 is evaluating a chemotherapy-based regimen of cabazitaxel with or without 

carboplatin in metastatic castrate-resistant prostate cancer (mCRPC), with patient stratification by 

aggressive variant signature, enabling study of a distinct AVPC cohort. 

The neuroendocrine pathway in prostate cancer has multiple key characteristics with 

disruption of N-myc complex, aurora kinase-A overactivity and EZH-2 overexpression. Previous 

studies addressing these potential targets have demonstrated disappointing efficacy [21, 22]. 

Emerging trials are evaluating targeting specific proteins or pathways involved in NEPC 

development and progression. Targeting specific proteins on NEPC cells, such as DLL3, which is 

found on the surface of some NEPC cells is another exciting target. Tarlatamab is a bispecific T-

cell engager, that targets DLL3 (delta-like ligand 3) on tumor cells and the CD3 receptor on T-

cells, triggering T-cell activation and the release of cytokines that lead to tumor cell destruction. It 
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is FDA approved in extensive stage small cell prostate cancer and a study in NEPC demonstrated 

an ORR of 10.7% with duration of response of 7.3 months [24]. The toxicities from the cytokine 

release syndrome are considerable. B7H3 overexpression was reported in advanced refractory 

prostate cancer especially on aggressive variants. B7H3 targeted antibody drug conjugates or 

immunotherapies are demonstrating early promising in phaseI/II clinical trial testing [25]. 

Numerous clinical trials are underway to evaluate the effectiveness of these emerging targeted 

therapies and combinations in mCRPC, however it is imperative to include specific cohorts of 

NEPC and AVPC.  

In conclusion the combination of lenvatinib and pembrolizumab demonstrated tolerability, 

promising efficacy, and the potential for durable remission in both NEPC and AVPC. This 

prospective phase II multicenter trial will serve as the foundation for building future therapies to 

improve clinical outcomes in this lethal disease.   
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Table 1 Patient Characteristics 

Characteristic Patients N=45 (%) 

Age: Median, range 69 [37, 88] 

Race 

White 

Black or African American 

  

40 (88.9) 

4 (8.9) 
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Unknown 1 (2.2) 

Sites of Disease 

Bone only 

Liver + anything else 

Lung involved (no liver) 

Lymph node only 

Other soft tissue 

  

6 (13.3) 

18 (40.0) 

8 (17.8) 

0 (0.0) 

13 (28.9) 

Measurable disease 

Yes 

No 

  

 39 (86.7) 

6 (13.3) 

Performance Status (ECOG) 

0 

1 

  

14 (31.1) 

31 (68.9) 

Prior Therapy 

No prior chemotherapy 

Platinum based 

Taxane only based 

No prior ARPI 

Prior ARPI 

 

6 (13.3) 

28 (62.2) 

11 (24.4) 

15 (33.3) 

30 (66.7) 

 

Type of disease 

Small cell 

Adenocarcinoma with Neuroendocrine 
Features 

Adenocarcinoma 

Transdifferentiated/Undifferentiated 

  

7 (15.6) 

23 (51.1) 

 

14 (31.1) 

1 (2.2) 
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RB deletion present 

Yes 

No 

Unknown 

  

6 (13.3) 

13 (28.9) 

26 (57.8) 

Pre-therapy PSA 

<0.1 

0.1 – 1 

1–  4 

4 – 10 

>10 

 

Gleason Score 

6 or below 

7 

8 

9 

10 

Unknown 

  

8 (17.8) 

13 (28.9) 

6 (13.3) 

8 (17.8) 

10 (22.2) 

 

 

5 (11.1) 

9 (20.0) 

3 (6.7) 

10 (22.2) 

3 (6.7) 

15 (33.3) 

 

 

Table 2 Treatment Emergent Toxicities * 

Toxicity (N=45) Lenvatinib Pembrolizumab 

  Grade 1/2 Grade 3/4 Grade 1/2 Grade 3/4 
Adrenal insufficiency 0 1 0 1 
Alanine aminotransferase 
increased 

6 0 4 0 

Aspartate aminotransferase 

increased 

7 1 3 1 

Arthralgia 4 0 8 0 
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Anorexia 17 3 10 2 
Creatinine increased 3 1 3 0 
Dehydration 2 0 2 0 
Diarrhea 14 2 12 1 
Dizziness 9 0 4 0 
Dysgeusia 6 0 0 0 
Dyspnea 4 1 7 0 
Erythema Multiforme 1 0 1 0 
Fatigue 22 8 19 5 
Hypertension 9 9 2 1 
Hypothyroidism 7 0 9 0 
Mucositis oral 5 2 4 0 
Nausea 19 0 9 0 
Proteinuria 4 0 1 0 
Rash maculo-papular 6 0 5 0 
Palmar-plantar erythrodysesthesia  4 0 1 0 

 
*Toxicities are included with worse grade noted per patient. 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
Table 3 Response and Survival Outcomes for Lenvatinib + Pembrolizumab in NEPC and AVPC 
 

 
  
Patients (N) ORR (%) Median DOR* 

[min, max] 
Median PFS 
(95% CI) 

Median OS 
(95% CI) 

Enrolled (45)  -  -  3.9 (2.9, 6.0) 8.0 (5.9, 12.3) 
Evaluable (40)  10/40 

(25.0)  
 3.6 [1.8, 13.3]   -  - 
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Liver metastases (18) 
  
 
No liver metastases (27)  

 5/16 (31.3) 
 
  
5/24 (20.8) 

 2.2 [1.8, 4.7]  
 
  
4.1 [2.1, 13.3]  

2.0 (1.8, NA) 
 
 
4.0 (3.4, 7.5) 

 5.7 (4.9, 9.9) 
 
 
11.7 (7.4, 17.1) 

Small cell (7) 
  
Adeno and Adeno w/ NEPC 
(37) 
 
Transdifferentiated/ 
Undifferentiated (1)  

 1/6 (16.7) 
 
 9/33 (27.3) 
 
 
 0/1(0.0) 

 3.2  
 
4.0 [1.8, 13.3]  
 
 
--  

2.0 (1.5, NA) 
 
5.6 (2.9, 7.5) 
 
 
3.4 

8.0 (1.5, NA) 
 
8.4 (5.6, 13.1) 
 
 
6.0 

Age > 69 years (22)  
 
  
Age < =69 years (23) 

 6/18 (33.3) 
 
 
 4/22 (18.2) 

 3.6 [1.9, 13.3] 
 
  
3.0 [1.8, 4.7] 

4.0 (2.0, 8.1) 
 
 
3.9 (2.9, 7.0) 

7.7 (5.9, 14.5) 
 
 
8.4 (5.4, NA) 

 
DOR: duration of response. The median DOR is calculated as the median of a set of individual 
response durations. For PFS and OS, the median is derived from the Kaplan-Meier (KM) curve. 
ORR: overall response rate. 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

Consort Diagram  
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Fig 1A  
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Fig 1B 
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Fig 1C 
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Fig 1D  
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Fig 2A Swimmer Plot (based on progression time in ‘Data Analysis Methods’ section)  
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Fig 2B Waterfall Plot of maximal PSA change  
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Figures 3 A-D 

3A PSA change in patients with liver metastases  

3B- PSA change in patients with no liver metastases  

3C Longest diameter lesion change trajectory with liver metastases  

3D Longest diameter lesion change trajectory with no liver metastases 
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Figure 4 PSA trajectories Stratified by Best Response 

Fig 4 A-F  

4A: PSA trajectories in Partial Response cases 

4B: PSA trajectories in Stable Disease cases 

4C: PSA trajectories in Progressive Disease cases 

4D: Longest diameter lesion change trajectory in Partial Response cases 

4E: Longest diameter lesion change trajectory in Stable Disease cases 

4F: Longest diameter lesion change trajectory in Progressive Disease cases 
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