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Abstract

Background: Resistance to novel androgen signalling inhibition and metastatic castration 

resistant prostate cancer (mCRPC) progression is likely dependent on tumor microenvironment 

interactions. The Src pathway and neoangiogenesis have been implicated in prostate cancer 

progression. We studied the effect of adding the targeted agents Dasatinib and Sunitinib to 

Abiraterone acetate (AA) in men with mCRPC.

Patients and Methods: In this open-label, randomized, phase II study, mCRPC patients 

received AA. Upon resistance to AA, they were randomized 1:1 to combination with (AA-D) 

Dasatinib or (AA-S) Sunitinib. Upon second progression, patients crossed over. Primary endpoint 
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was time to treatment failure (TTF), defined as time to progression or death. Secondary endpoints 

included overall survival (OS) and safety.

Results: From 03/2011 to 02/2015, 179 patients were enrolled and 132 subsequently 

randomized. Median TTF was 5.7 months in the Dasatinib and 5.5 months in the Sunitinib 

group. There was no difference between the two groups in terms of TTF (Hazard ratio (HR) 0.85, 

95% Confidence Interval (CI) 0.59–1.22). Median OS from study entry was 26.3 months in the 

Dasatinib group and 27.7 months in the Sunitinib group (HR 1.02, 95% CI 0.71–1.47). Adverse 

events ≥Grade 3 related to study medication were more frequent with Sunitinib (n=44, 46%) 

compared to Dasatinib (n=26, 24%). At data cut off, 7 patients were demonstrating a continuous 

response to AA, with a median duration of treatment 5.7 years.

Conclusion: There is no difference in OS and TTF between Dasatinib and Sunitinb combined 

with Abiraterone in the treatment of patients with bone mCRPC.

MicroAbstract

The Src pathway and neoangiogenesis have been implicated in prostate cancer progression. In 

an open-label, randomized, phase II study, no difference was reported in overall survival (OS) 

and time to treatment failure (TTF) between Dasatinib and Sunitinb combined with Abiraterone, 

after progression on Abiraterone monotherapy, in patients with bone metastatic castration resistant 

prostate cancer.
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1. Introduction

Men with metastatic castration resistant prostate cancer (mCRPC) have a median survival of 

approximately 3 years based on phase III study data. (1, 2) As the disease progresses from 

an endocrine to a paracrine driven subtype, tumor microenvironment interactions maybe 

integral to treatment resistance. (3, 4)

Abiraterone acetate (AA) with prednisone has been established as a first-line treatment 

option in men with advanced prostate cancer. (2, 5–7) Through inhibition of 17α-

hydroxylase and C17, 20-lyase, the drug achieves maximal androgen depletion, blocking 

not only endocrine (testicular and adrenal) but importantly “intracrine” (autocrine /

paracrine) androgen production. Ensuing resistance to treatment may be accounted for 

by different mechanisms not fully elucidated to date, including both genomic and non-

genomic alterations. Tumor microenvironment interactions, especially those within the bone 

microenvironment, may also contribute to such resistance. It is noteworthy that disease in 

lymph nodes is exquisitely and uniformly responsive to novel androgen signaling inhibitors, 

unlike the case for bone metastatic lesions that exhibit variable patterns of response. (2, 8)

Src-family kinases (SFK) are a group of non-receptor protein tyrosine kinases implicated in 

the pathogenesis and progression of prostate cancer to castration resistant disease. (9–11) 
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Dasatinib is a potent SFK inhibitor, which also targets BCR-Abl, Fyn, c-Kit, platelet-derived 

growth factor receptor (PDGFR) alpha and –beta, and the ephrin receptor kinase. (12) 

Activity of Dasatinib against prostate cancer has been demonstrated pre-clinically both in 

vitro and in vivo. (13, 14) Additionally, several phase I and II clinical trials have documented 

an acceptable safety profile and activity of Dasatinib in patients with CRPC. A phase III 

trial evaluating the activity of Dasatinib in combination with docetaxel did not yield positive 

results. (15–19)

The role of neo-angiogenesis in prostate cancer progression is implied by the expression 

of vascular endothelial growth factor (VEGF) and its receptors (VEGFRs) in the tumors 

and the association of increasing VEGF plasma levels with disease progression. (20–

23) Sunitinib malate is a small-molecule, multi-targeted receptor tyrosine kinase (RTK) 

inhibitor, which targets VEGFRs, PDGFRs, c-KIT and other receptor tyrosine kinases. The 

efficacy and tolerability of the drug in CRPC has been investigated in several phase II and 

III clinical trials. A randomized phase III trial reported evidence of progression free survival 

(PFS) benefit but without confirmation of added survival benefit -which was the primary 

endpoint. (24–28)

Targeting pathways of interaction within tumor microenvironment may lead to an effective 

and prolonged suppression of tumor progression. This randomized, phase II study compared 

two different combinations of targeted agents (Dasatinib or Sunitinib) with Abiraterone 

acetate in patients with mCRPC.

2. Patients and Methods

2.1. Study design and Conduct

A prospective, open-label, randomized study was conducted at the University of Texas MD 

Anderson Cancer Center in Houston (UTMDACC) (TX), USA. The study (NCT01254864) 

was approved by the institutional review board of the UTMDACC and was conducted in 

accordance with the Declaration of Helsinki and Good Clinical Practice Guidelines of the 

International Conference on Harmonization. All patients provided written informed consent.

2.2. Patients and Interventions

Men with histologically confirmed prostate adenocarcinoma and documented bone-

metastatic disease were eligible. Patients were required to have prostate cancer progression 

documented either by PSA according to Prostate Cancer Working Group (PCWG) 2 criteria 

or radiographically according to modified Response Evaluation Criteria in Solid Tumors 

(RECIST), while being surgically or medically castrated with testosterone levels ≤ 50 ng/dL 

(≤ 2.0 nM). Previous treatment with docetaxel was allowed. A list of inclusion and exclusion 

criteria is available in the Data Supplement.

All patients were treated with AA 1g orally daily in combination with prednisone 5mg orally 

twice daily. Upon resistance to AA, patients were randomized 1:1 to receive additional 

Sunitinib 37.5 mg orally daily for two weeks followed by a week of rest or Dasatinib 100 

mg orally daily. Patients continued treatment with AA and prednisone.
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Patients remained on treatment until progression per PCWG2 criteria on the combined 

treatment or excess toxicity. A washout period for a total of 4 weeks or until full recovery 

from treatment related adverse events (AEs) followed. Patients then crossed over to the 

alternate agent. Patients were taken off study upon further progression or excess toxicity.

2.3. Outcomes

Primary outcome measure was time to treatment failure (TTF), defined as time from 

randomization (AA-D or AA-S) to progression per PCWG2 criteria or death. Secondary 

endpoints included safety for combinations, overall survival from randomization, overall 

survival from treatment initiation for patients that received at least one of the subsequent 

treatments as well as for patients that received both targeted agents in sequence. Clinical 

endpoints and tissue based correlative studies with a focus on primary resistance to 

abiraterone are reported separately. ExploratoryPSA endpoints included assessment of long 

term response to abiraterone.

2.4. Assessments

Patients were assessed for response according to modified RECIST version 1.1 criteria with 

the use of CT scan of abdomen and pelvis, chest x-ray and bone scan at baseline, change 

of treatment and at other time points when clinically indicated (29), and according to the 

PCWG2 criteria with PSA measurements at baseline and every 4–8 weeks during treatment. 

(30)

Resistance to AA was defined by PCWG2 criteria for progression (PSA, imaging and/or 

symptom progression) or failure to achieve PSA response by 8 weeks or plateau of PSA 

demonstrated as failure to further suppress PSA measured at 4-week intervals during 

treatment.

Adverse events were assessed at 4-week intervals according to National Cancer Institute 

Common Terminology Criteria for Adverse Events (CTCAE) version 4.0.

2.5. Statistical Analysis

The sample size was calculated to be 180 patients, which would provide a power of 90% 

to detect a 75% increase in the mean time to final treatment failure, from 7.6 months to 

13.3 months. In these calculations, we assumed a mean TTF of 4 months for patients in 

each treatment group and that the probability of progression and not death at final treatment 

failure is 0.9. All computations were carried out using East version 5 (Cytel Corporation).

Randomization after progression on AA was dynamically balanced on three binary patient 

covariates using the method of Pocock and Simon. The covariates were (i) quality of 

response to AA, defined as time to progression being either > 3 months or < 3 months, (ii) 

alkaline phosphatase either > 120 or < 120, and (iii) performance status either 0, 1 or > 1. 

All safety analyses were based on data from patients who received at least one dose of any 

study therapy.

Patient and clinical characteristics were summarized using descriptive statistics. The 

probabilities of TTF and OS were estimated using the Kaplan-Meier method. The difference 
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in TTF and OS between treatment groups was assessed with the log-rank test. Cox 

proportional regression analyses were performed to assess the association between patient 

characteristics and TTF/OS. Statistical analyses were performed using SAS 9.4 [The SAS 

Institute, Cary, NC] and Splus 8.2 [TIBCO, Palo Alto, CA].

3. Results

Between March 2011 and February 2015, 179 patients were enrolled in the study and 

received treatment with AA. One hundred and thirty-two patients were randomized to 

AA-S(n=64) or AA-D(n=68) upon resistance to AA (as predefined), while continuing 

treatment with AA. Upon progression, only 71 patients crossed over to the alternate 

treatment arm. (CONSORT diagram, Supplementary Table 1). At data cut-off in July 2019, 7 

patients remained on AA and prednisone. The most common reason for discontinuation was 

physician decision (58%), followed by toxicity (3% AA alone, 10% AA+ Sunitinib and 8% 

AA+ Dasatinib), withdrawal of consent by patients (13%) and other co-morbidities leading 

to treatment discontinuation (3%).

Baseline demographic, tumor and treatment characteristics were well balanced as depicted 

in Table 1. Patients median age was 66 years (range 48–87) and median ECOG PS 1 (range 

0–1). The majority of tumors (62%) were histologically high-risk at initial diagnosis. At 

study entry, 26 patients (15%) had visceral metastases and 54 (30%) had 20 or more bone 

metastases. Approximately two thirds of the patients (N= 105, 59%) had undergone radical 

prostatectomy or External beam radiation therapy of primary. Forty-one (23%) had received 

prior chemotherapy. Most had received several lines of prior hormonal manipulation but no 

prior novel androgen signaling inhibition.

Time to AA resistance (per protocol definition) was well balanced between the 2 treatment 

groups: median 5.7 (interquartile range (IQR) 3.7–10.7) months in the AA-D group and 

median 5.7 (IQR 3.6–9.6) months in the AA-S.

As of July 2019, 7 patients were still on ongoing treatment with AA and have maintained 

a PSA concentration of 0 ng/mL. Median duration of treatment in this subset was 5.7 years 

at data cut off. Five out of seven patients have history of prior local therapy of the prostate 

and only 1 has received prior chemotherapy. Median age at study entry was 62 years (range 

50–74) and median ECOG was 1. All patients had < 20 bone metastatic sites. One had 

retroperitoneal lymph node metastases. Median PSA was 8.2 (range 0.6 –145.3). Baseline 

characteristics of this subset of patients are presented in supplementary table 2.

Median TTF was 5.7 months (95% confidence interval (CI) 3.8–7.4) in AA-D group and 

5.5 (95% CI 4.6–6.8) in AA-S group. (HR 0.85, 95% CI 0.59–1.22) (Figure 1a). We also 

analyzed after excluding patient with primary resistance (confirmed disease progression 

within 4 months) to AA (n=29, 22 %) (HR 0.73, 95% CI 0.48–1.11) (Figure 1b). In 

the exploratory proportional hazards regression model performed, only prior chemotherapy 

was significantly associated with increased risk for progression or death (p=0.001). No 

association between treatment group and TTF was found. The model yielded similar results 

after exclusion of patients with primary resistance to AA. (Figure 2a, b)
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Median OS from randomization was 20.8 months (95% CI 16.7–28.1) in the Dasatinib 

group and 22.9 months (95% CI 16.9–27.8) in the Sunitinib group. No significant difference 

in OS was evident between the two treatment groups (HR 1.04, 95% CI 0.72–1.49) (Figure 

3a). This remained true also after exclusion of patients with primary resistance to AA 

(n=29, 22 %) (HR 0.92, 95% 0.61–1.41) (Figure 3b). At data cut off, 59 patients (87%) 

initially randomized to Dasatinib and 58 (91%) initially randomized to Sunitinib had 

died. Exploratory multivariable regression analysis accounting also for baseline disease 

characteristics demonstrated that ≥20 bone metastases and prior chemotherapy were 

significantly associated with the risk of death (p=0.002 and p<0.0001, respectively). No 

association between treatment group and risk of death was detected. Similar results yielded 

the same model after excluding patients with primary resistance to AA. (Figure 4 a, b)

Regarding OS from study entry (i.e. from start of AA), median OS was 26.3 months 

(95% CI 23.5–38.4) in the Dasatinib group and 27.7 months (95% CI 23.3–37.1) in 

the Sunitinib group. Exploratory analysis excluding patients who had received prior 

chemotherapy revealed longer OS in the chemotherapy-naïve subset (median OS 28.5 

months (95% CI 23.5–41.8) with Dasatinib and 36.8 months (95% CI 26.4–46.3) with 

Sunitinib. (Supplementary Figure 1 a, b) Median OS from study entry for patients who 

received both targeted agents in sequence was 36.6 months (95% CI 27.2–45.5) in the subset 

randomized to Sunitinib followed by Dasatinib and 35.0 months (CI 95% 26.3–45.7) in the 

group of patients that received Dasatinib followed by Sunitinib. (Supplementary Figure 2 a, 

b)

Safety evaluation for Dasatinib and Sunitinib included all patients that received each drug 

at any time point (i.e. at randomization or after cross-over). Adverse events (AEs) of any 

grade were reported in 90 patients (84%) that received Dasatinib and 92 (96%) that received 

Sunitinib. The most frequent AEs in the Dasatinib and Sunitinib groups were fatigue (50% 

and 54%, respectively), abnormal liver function tests (40% and 50%, respectively) and 

nausea/vomiting (29% and 45%, respectively). (Table 2) Ten patients (9%) discontinued 

treatment due to adverse events while on Dasatinib and 12 (13%) while on Sunitinib. AEs 

related to AA presented a profile consistent with reported AA safety. AE ≥Grade 3 related to 

AA are summarized in Supplementary Table 3.

4. Discussion

This phase 2 study of AA followed by randomization to addition of Dasatinib or Sunitinib 

in men with mCRPC showed no difference in TTF and OS between the two treatment arms. 

AEs ≥Grade 3 related to the study medication were more frequent with Sunitinib compared 

to Dasatinib.

Several clinical trials have studied the effect of Dasatinib and Sunitinib in chemotherapy 

naïve as well as pre-treated mCRPC patients. Although the role of Src and neo-angiogenesis 

in prostate cancer progression have been supported by pre-clinical data, (13, 14, 20–23) 

clinical trials involving their inhibitors in unselected mCRPC patient populations have 

failed to yield overall survival benefit. Dasatinib has shown a reasonable safety profile and 

some evidence of activity in bone metastatic disease (17, 18) in patients with mCRPC. 
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Randomized trials, however, have not demonstrated a benefit in OS or PFS. (15, 16, 19, 31, 

32) A recently published phase II trial comparing the combination of AA with Dasatinib 

vs. placebo in patients with mCRPC did not report significant PFS or OS benefit to favor 

the combinatorial strategy. (31) Sunitinib has been studied in combination with docetaxel 

and as monotherapy in mCRPC, exhibiting moderate tolerability. Reported response rates 

were promising, with imaging responses of note not couple with PSA decline. (24, 28) A 

phase III trial of Sunitinib vs. placebo in progressive mCRPC demonstrated a significant 

PFS improvement in patients receiving Sunitinib, as well as higher objective response rates 

in this treatment group. OS, however, was not significantly prolonged.(25)

Resistance to novel androgen signaling inhibition and mCRPC progression are likely 

dependent on tumor microenvironment interactions, with the Src and neoangiogenesis 

pathways being implicated in prostate cancer progression. We hypothesized that the addition 

of Dasatinib or Sunitinib in patients who exhibit resistance to treatment with AA would 

prolong clinical benefit form androgen signalling inhibition by targeting these candidate 

pathways of resistance. The median OS in the chemotherapy-naïve subset of our patients 

(77% of the overall trial population) was 28.5 months (95% CI 23.5 – 41.8) with Dasatinib 

and 36.8 months (95% CI 26.4 – 46.3) with Sunitinib, markedly longer compared to the 

OS of the entire study population and comparable to the OS with AA reported in the 

phase III COU-AA-302 trial in chemotherapy-naïve mCRPC patients (median 34.7 months, 

95% CI 32.7–36.8).(2) Although our trial was not powered for this analysis, there might 

be a positive signal towards improved outcome with AA + Sunitinib. The wide range of 

responses is dominantly indicative of disease heterogeneity. However, there is a potential 

subset of patients in whom specific microenvironment interactions likely play an active role 

in androgen signaling resistance and progression. This subset likely derived benefit from 

targeted therapy with Sunitinib in this trial, consistent with the activity signal observed in the 

phase III trial of Sunitinib monotherapy (25).

Interestingly, the subset of patients who received both targeted agents in sequence after 

randomization demonstrated markedly longer OS compared to the overall study population, 

with the median OS being up to 10 months longer. No significant difference was detected 

between the two different sequences (Sunitinib followed by Dasatinib vs. Dasatinib 

followed by Sunitinib). Taking into consideration that this subset had comparable baseline 

characteristics and proportion of chemotherapy-naïve patients to the entire study population 

(79%), this observation might be indicative of a potentiation of therapeutic efficacy with 

the sequencing of mechanistically different, microenvironment targeting strategies. Although 

sequential application of targeted agents has become routine in other cancer entities such 

as the renal cell carcinoma, this needs to be further studied in prostate cancer. However, 

this observation may also be caused by a biased selection of patients who just have a more 

indolent disease course.

It is noteworthy that 7 patients have exhibited an exceptional ongoing response to AA 

ranging from 4.7 to 8.2 years. These patients have all achieved a sustained response to AA 

with undetectable PSA. More specifically, the median time to PSA progression reported 

in COU-AA-302 was 11.1 months with AA, while the median radiographic progression 

free survival (rPFS) was 16.5 months. Similarly, the median time to PSA progression with 
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Enzalutamide in the PREVAIL trial was 11.2 months, with a median rPFS of 20 months. 

(33, 34) Compared to the overall patient population of our trial, these patients were younger 

(median age 62 years vs 66 years overall) and had a lower median PSA concentration (8.2 

ng/mL vs 20.6 ng/mL) at study entry. The burden of bone metastatic disease in this subset 

was considerably lower, and 6 were chemotherapy-naïve. This is in line with literature 

indicating several factors to be associated with outcome with AA, including age, baseline 

PSA concentration, LDH and alkaline phosphatase, Gleason score, presence of numerous 

bone metastases, presence of visceral metastases and pain level (evaluated by the Brief Pain 

Inventory-Short Form). (35, 36) The specific characteristics of patients with an exceptional 

response to AA remain to be elucidated. This could guide the selection of the subset of 

patients that will derive maximum and prolonged benefit from novel androgen synthesis 

inhibitors and inform clinical decisions.

The safety profile of Dasatinib and Sunitinib in combination with AA is similar to that 

reported in previous phase III trials in patients with mCRPC (19, 25), as well as in other 

malignancies, such as chronic myeloid leukemia, renal cell carcinoma, gastrointestinal 

stromal tumor, and pancreatic neuroendocrine tumors. (37–40) In our study, we reported 

abnormal liver function tests (including alanine aminotransferase (ALT) increase, aspartate 

aminotransferase (AST) increase, and bilirubin increase) in 43% of patients receiving 

Dasatinib and 48% of patients receiving Sunitinib, which is more frequent than previously 

reported. This is likely attributable to the combination of the drugs with AA, as depicted 

by the occurrence of ≥ grade 3 ALT increase in patients receiving AA monotherapy before 

randomization (Supplementary table 3). The only clinical trial combining Dasatinib with AA 

to our knowledge reported an increase in ALT and AST in 2/14 patients (14%) receiving the 

combination. (31) This lower rate may be attributed to the small sample size. Between the 

two treatment arms, more AEs were reported with Sunitinib (96% vs. 84% with Dasatinib). 

Adverse events ≥ grade 3 were reported in a higher frequency in patients receiving Sunitinib 

(46% vs 24% with Dasatinib), underscoring the more toxic profile of the drug.

A limitation of our study was that 40 patients failed to be randomized, hence not 

providing the pre-planned power. Only patients with bone-metastatic disease were eligible 

for participation in this study and only a small proportion of the enrolled patients (14%) had 

additional visceral metastases. Even though our findings might thus not be generalizable to 

the entire mCRPC population, bone metastatic patients with or without visceral metastases is 

by far the largest patient group in the mCRPC setting.

5. Conclusion

Overall, there was no significant difference in TTF and OS between Dasatinib and Sunitinib 

combined with AA in the treatment of patients with bone metastatic CRPC who had 

exhibited resistance to AA. Amongst the chemotherapy-naïve patients, there is a subset that 

potentially derived benefit from targeting the neoangiogenesis pathway with Sunitinib upon 

resistance to AA. The safety profile of both drugs when co-administered with AA is similar 

to that reported in previous clinical trials, with Sunitinib demonstrating a higher frequency 

of adverse events. Characterization of patients with sustained response to AA is critical for 

the selection of the optimal strategy.
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6. Clinical Practice Points

Treatment with Dasatinib and Sunitinib does not overcome resistance to AA in patients with 

mCRPC. There is a subset benefiting from the addition of Sunitinib to AA, implicating 

microenvironment interactions as a potential effective target. A subgroup of patients has 

shown an exceptionally durable response with AA monotherapy for a median of 5.7 years. 

The specific characteristics of patients that would derive maximum benefit from novel 

androgen signaling inhibitors and targeted agents remain to be deciphered, guiding towards a 

personalized optimal treatment selection for individual patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights:

• Resistance to novel androgen signalling inhibition and metastatic castration 

resistant prostate cancer (mCRPC) progression is likely dependent on 

tumor microenvironment interactions, including the Src pathway and 

neoangiogenesis.

• In an open-label, randomized, phase II study, no difference was reported in 

overall survival (OS) and time to treatment failure (TTF) between Dasatinib 

and Sunitinb combined with Abiraterone in the treatment of patients with 

bone mCRPC.

• A subgroup of patients has shown an exceptionally durable response with 

Abiraterone monotherapy.

• The specific characteristics of patients that would derive maximum benefit 

from novel androgen signaling inhibitors remain to be deciphered, guiding 

towards a personalized optimal treatment selection for individual patients.
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Figure 1: 
Kaplan-Meier estimates for time to treatment failure (TTF) by treatment group

A: In all patients randomized (n=132)

B: in patients without primary resistance to Abiraterone Acetate (n=103).
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Figure 2: 
Multivariate cox proportional hazards regression model for time to treatment failure

A: In all patients randomized

B: After excluding patients with primary resistance to Abiraterone Acetate
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Figure 3: 
Kaplan-Meier estimates for overall survival by treatment group

A: In all patients randomized

B: After excluding patients with primary resistance to Abiraterone Acetate.
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Figure 4: 
Multivariate cox proportional hazards regression model for overall survival

A: In all patients randomized

B: After excluding patients with primary resistance to Abiraterone Acetate.
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CONSORT Diagram
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Table 1:

Baseline patient and disease characteristics

Characteristic All Patients Randomized Sunitinib Randomized to Dasatinib P value
a,b

Evaluable patients, n (%) 179 (100) 64 (48) 68 (52)

Median age (range), years 66 (48–87) 67 (48–85) 68 (52–80) 0.044
a

Race, n (%)

  White 146 (81) 44 (69) 58 (85) 0.093
b

  Black/African American 20 (11) 13 (20) 5 (7)

  Hispanic 10 (6) 4 (6) 5 (7)

  Asian 3 (2) 3 (5) 0 (0)

Median ECOG PS (range) 1 (0–3) 1 (0–1) 1 (0–1) 0.726
a

Median PSA (range), ng/mL 20.6 (0.5 – 2427.5) 28.45 (0.8 – 1195.6) 19.35 (0.8 – 627.8) 0.107
a

Gleason score at diagnosis, n (%)

  ≤ 7 41 (23) 13 (20) 18 (26) 0.551
b

  ≥ 8 110 (61) 40 (63) 43 (63)

  Not Available 28 (16) 11 (17) 7 (10)

>20 Bone Metastases, n (%) 

  Yes 54 (30) 22 (34) 17 (25) 0.238
b

  No 125 (70) 42 (66) 51 (75)

Visceral Metastases, n (%)

  Yes 25 (14) 8 (14) 11 (16) 0.655
b

  No 154 (86) 51 (86) 56 (84)

Prior prostate cancer related treatments

  Median hormonal treatment lines (range) 2 (1–3) 2 (1–3) 3 (1–3) 0.562
a

  Anti-androgens, n (%) 123 (69) 45 (70) 51 (75) 0.546
b

  Chemotherapy, n (%) 41 (23) 20 (31) 13 (19) 0.108
b

  EBRT, n (%) 58 (32) 21 (33) 23 (34) 0.902
b

  Brachytherapy, n (%) 7 (4) 3 (5) 3 (4) 0.939
b

  Surgery, n (%) 77 (43) 30 (47) 29 (43) 0.625
b

  Cryoablation, n (%) 4 (2) 1 (2) 2 (3) 0.595
b

EBRT= External Beam Radiation Therapy, ECOG PS = Eastern Cooperative Oncology Group performance status, PSA= Prostate specific antigen

a
P value from Mann-Whitney U test comparing patients randomized to sunitinib versus dasatinib

b
P value from Chi square test comparing patients randomized to sunitinib versus dasatinib

Clin Genitourin Cancer. Author manuscript; available in PMC 2023 March 14.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Spetsieris et al. Page 20

Table 2.

Adverse events related to Sunitinib and Dasatinib

Adverse events

Sunitinib
a

(N=96)
Dasatinib

a

(N=107)

Any grade Grade 1–2 ≥Grade 3
b Any grade Grade 1–2 ≥Grade 3

b

Patients, n (%)

Any 92 (96) 48 (50) 44 (46) 90 (84) 64 (60) 26 (24)

Most common (≥5% of patients) c 

  Fatigue 52 (54) 40 (42) 12 (13) 54 (50) 48 (45) 6 (6)

  Abnormal liver function tests
d 48 (50) 45 (47) 3 (3) 43 (40) 43 (40) -

  Nausea/Vomiting 43 (45) 40 (42) 3 (3) 31 (29) 29 (27) 2 (2)

  Diarrhea 30 (31) 29 (30) 1 (1) 26 (24) 25 (23) 1 (1)

  Anemia 17 (18) 16 (17) 1 (1) 25 (23) 19 (18) 6 (6)

  Dyspnea 10 (10) 8 (8) 2 (2) 23 (21) 19 (18) 4 (4)

  Edema 9 (9) 9 (9) - 22 (21) 21 (20) 1 (1)

  Electrolyte disorders

    Hypokalemia 20 (21) 16 (17) 4 (4) 21 (20) 21 (20) -

    Other 29 (30) 27 (28) 2 (2) 17 (16) 14 (13) 3 (3)

  Anorexia 8 (8) 8 (8) - 14 (13) 13 (12) 1 (1)

  Dyspepsia 13 (14) 13 (14) - 10 (9) 9 (8) 1 (1)

  Hypertension 33 (34) 15 (16) 18 (19) 9 (8) 7 (7) 2 (2)

  Dysgeusia 33 (34) 33 (34) - 9 (8) 9 (8) -

  Pleural Effusion - - - 8 (7) 8 (7) -

  Platelet count decreased 19 (20) 16 (17) 3 (3) 7 (7) 7 (7) -

  Constipation 6 (6) 6 (6) - 7 (7) 7 (7) -

  Rash maculo-papular 11 (11) 10 (10) 1 (1) 7 (7) 7 (7) -

  Cardiac Disorders
e 5 (5) 4 (4) 1 (1) 5 (5) 3 (3) 2 (2)

  White blood cell count decreased 29 (30) 27 (28) 2 (2) 5 (5) 5 (5) -

    Neutrophil count decreased 19 (20) 15 (16) 4 (4) 2 (2) 2 (2) -

    Lymphocyte count increased 6 (6) 5 (5) 1 (1) - - -
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Adverse events

Sunitinib
a

(N=96)
Dasatinib

a

(N=107)

Any grade Grade 1–2 ≥Grade 3
b Any grade Grade 1–2 ≥Grade 3

b

Patients, n (%)

  Headache 10 (10) 9 (9) 1 (1) 5 (5) 5 (5) -

  Dizziness 8 (8) 8 (8) - 5 (5) 5 (5) -

  Dry skin 4 (4) 4 (4) - 5 (5) 5 (5) -

  Generalized muscle weakness 5 (5) 5 (5) - 4 (4) 3 (3) 1 (1)

  Weight loss 5 (5) 4 (4) 1 (1) 3 (3) 3 (3) -

   Skin Hypopigmentation 17 (18) 17 (18) - 2 (2) 2 (2) -

  Creatinine increased 8 (8) 8 (8) - 1 (1) - 1 (1)

  Mucositis Oral 25 (26) 23 (24) 2 (2) 1 (1) 1 (1) -

  Gastroesophagel reflux 6 (6) 6 (6) - 1 (1) 1 (1) -

  Bruising 5 (5) 5 (5) - 1 (1) 1 (1) -

  Palmar-plantar erythrodysesthesia syndrome 14 (15) 14 (15) - 1 (1) 1 (1) -

  Dry mouth 5 (5) 5 (5) - - - -

a
Table includes all patients who received Sunitinib/Dasatinib at any time point (i.e. after randomization or cross-over)

b
No Grade 5 adverse events related to Dasatinib were reported. 1 Grade 5 adverse event related to Sunitinib was reported (pneumonia).

c
Listed are the adverse events occurring in at least 5% in either group.

d
Abnormal liver function tests include alanine aminotransferase (ALT) increase, aspartate aminotransferase (AST) increase, alkaline phosphatase 

increase, and bilirubin increase.

e
Cardiac disorders include cardiac chest-pain, pericardial effusion, palpitations, atrial fibrillation, and other, bigeminal premature atrial 

contractions.
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