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Abstract:
Prostate cancers represent a significant health problem, and their etiology is complex and
multifaceted. It is estimated that in 2018, 1.3 million new cases and 359,000 deaths due to
prostate cancer were diagnosed. They constitute the second most common group of cancers
and the fifth most common cause of cancer-related deaths in men worldwide. The present
study encompasses a literature review aimed at conducting an analysis of the potential of
combined anticancer therapy as a prospective method for enhancing treatment efficacy,
minimizing side effects, and improving long-term survival outcomes for prostate cancer
patients. Combinations of compounds such as sunitinib with docetaxel, carboplatin with
paclitaxel, estramustine or flutamide with luteinizing hormone-releasing hormone agonists, as
well as docetaxel in conjunction with dexamethasone and octreotide, have demonstrated
synergistic effects and an augmentation of therapeutic effectiveness. It is noteworthy to
emphasize the potential enhancement of docetaxel's anticancer activity with concurrent
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administration of dexamethasone and octreotide, as well as combined therapy involving
docetaxel, prednisone, and curcumin.

Key words: prostate cancer; neoplasm; combination therapy; docetaxel; sunitinib; carboplatin;
paclitaxel; estramustine; flutamide; dexamethasone; octreotide; prednisone; curcumin;
adjuvant therapy.

Aim of the study: The aim of this literature review is to analyze the potential of combined
anticancer therapy as a prospective approach to enhance treatment effectiveness, minimize
side effects, and improve long-term survival for patients with prostate cancer.

Materials and methods: A comprehensive literature search was conducted across multiple
electronic databases, including PubMed, Scopus, Web of Science, and Google Scholar. The
search timeframe extended from January 2000 to December 2023. Keywords and phrases
used in the search included specific terms relevant to the subject matter of the review. These
terms were adapted according to the specific syntax and requirements of each database.
Additionally, a manual search was conducted to identify articles from the reference lists of
included studies, ensuring a thorough capture of relevant literature.

Introduction:

Prostate cancers represent a significant health problem, and their etiology is complex and
multifaceted. It is estimated that in 2018, 1.3 million new cases of prostate cancer were
diagnosed, and 359,000 patients died because of it. They constitute the second most common
group of cancers and the fifth most common cause of cancer-related deaths in men worldwide
[1]. Risk factors primarily include age, genetics, and hormonal factors, particularly elevated
testosterone levels [2,3,4,5,6]. Environmental influence, a diet rich in trans-fatty acid, and
hormonal factors such as decreased vitamin D levels have also been identified as potential
determinants in the development of prostate cancer [7,8,9,10,11,12]. Combined anticancer
therapy appears as a promising approach capable of improving treatment outcomes,
minimizing side effects, and potentially enhancing the long-term survival prospects of
patients [13,14,15,16,17,18]. Therefore, research on combined therapy for prostate cancer
seems to be a key element in the progress of male reproductive oncology. The aim of this
work is to provide a literature review of reports on the therapeutic potential of combined
therapies that could be applied in the treatment of prostate cancers.

Sunitinib and docetaxel

Cumashi and colleagues [19] conducted research comparing the effectiveness of
monotherapy with the use of sunitinib and docetaxel with the effectiveness of combination
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therapy using both of these substances. They carried out studies using DU-145 human
hormone-refractory prostate cancer xenografts in nude mice [19]. Sunitinib, an inhibitor of
tyrosine kinase receptors involved in tumor growth, pathological angiogenesis, and metastasis
[20,21], was evaluated at a pre-established effective dose of 40 mg/kg/day. Administered
alone orally through gavage (p.o.) for 3 weeks, this agent caused a significant regression of
the initial tumor volume (efficacy level = 59%) [19]. Whereas, docetaxel, exhibiting
cytostatic activity through the inhibition of cell divisions [22], administered intravenously
(i.v.) at doses of 10 and 30 mg/kg/week for 3 weeks, resulting in tumor reduction of 49% and
76%, respectively. In combination therapy, sunitinib with docetaxel was administered at a
dose of 40 mg/kg (p.o.) and 10 mg/kg (i.v.), respectively. At the end of treatment with this
combination, the tumor volume decreased by 75%, much more than with docetaxel alone at a
dose of 10 mg/kg (49%) and sunitinib in monotherapy (59%) [19].

In the above study, the activity of docetaxel and sunitinib was also examined in tumors
regrowing after exposure to three cycles of weekly docetaxel (30 mg/kg/week), followed by
sunitinib (40 mg/kg/day), or vice versa, administering sunitinib for 3 weeks (40 mg/kg/day)
and then docetaxel (30 mg/kg/week). The mean regrowth time from the lowest value to the
pre-treatment volume was 10.4 weeks for the docetaxel-sunitinib sequence and 0.5 weeks for
the sunitinib-docetaxel sequence, indicating that as a first-line treatment, docetaxel is more
effective in delaying tumor regrowth than sunitinib. It was also observed that regardless of
the sequence used, each drug similarly inhibited tumor regrowth [19]. The findings from this
study suggest the need for clinical trials to assess novel approaches in treating advanced
hormone-resistant prostate cancer (HRPC).

Carboplatin with paclitaxel

In 2019, Fujiwara and co-workers published a study focusing on the efficacy and safety of
using carboplatin (which induces DNA and mitochondrial damage, endoplasmic reticulum
stress, up-regulates micro-RNA activity, and enhances intrinsic apoptosis [23]) with
paclitaxel (which interferes with the normal microtubule growth through hyper-stabilize its
structure and contributes to destroying the cell's ability to use its cytoskeleton in a flexible
manner [24,25]) as first, second, and third-line chemotherapy in men with castration-resistant
prostate cancer (CRPC) [26]. Data were collected from 58 patients with CRPC (excluding
those with neuroendocrine prostate cancer) who received the carboplatin and paclitaxel
regimen at Kyoto University between 2001 and 2018. Patients were i.v. treated with
paclitaxel at a dose of 175 mg/m2 of body surface area over a 3-hour infusion, followed by
carboplatin (area under the curve 5 mg/ml/min) every day of a 28-day cycle. Treatment was
continued until tumor progression or the occurrence of severe adverse events in patients.
Twenty-seven patients underwent first-line chemotherapy with carboplatin-paclitaxel before
docetaxel, 21 received carboplatin-paclitaxel as second-line chemotherapy after docetaxel
and before cabazitaxel (it binds to the N-terminal amino acids of the beta-tubulin subunit and
promotes microtubule polymerization while simultaneously inhibiting disassembly; this
results in the stabilization of microtubules, preventing microtubule cell division [27]), and 10
received carboplatin-paclitaxel as third-line chemotherapy after docetaxel and cabazitaxel
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[26]. In patients undergoing treatment with the carboplatin-paclitaxel regimen across
different lines of therapy, the proportion experiencing a reduction of 50% or more in prostate-
specific antigen (PSA) levels varied. Specifically, 55.6% of patients in the first-line treatment,
19.0% in the second-line, and 10.0% in the third-line achieved this level of PSA reduction at
any point during treatment. Furthermore, a PSA response of 50% or greater after 12 weeks
was noted in 48.1%, 14.3% and 10% patients in whom carboplatin-paclitaxel was used as the
first-, second- and third-line of anticancer therapy, respectively. The researchers also
observed an exceptional response in one out of ten patients who received carboplatin-
paclitaxel as third-line chemotherapy [26]. In this particular clinical case, there was a
remarkably good response to carboplatin-paclitaxel chemotherapy despite prior resistance to
both docetaxel and cabazitaxel treatments. The PSA reduction of ≥50% persisted for over 8
months without evidence of radiological or clinical progression [26]. Subsequent studies
identified a heterozygous, deleterious nonsense mutation in the tumor suppressor gene
BRCA2 (5645C>A; S1882*), responsible for DNA damage repair in the patient's body.
These findings highlight the significant efficacy of first-line carboplatin-paclitaxel therapy in
treating patients with CRPC and the potential effectiveness of a novel treatment approach for
patients with a heterozygous, deleterious nonsense mutation in the BRCA2 gene (5645C>A;
S1882*) [26].

Estramustine phosphate and flutamide with luteinizing hormone-releasing hormone (LHRH)
agonist

Noguchi and colleagues [28] conducted a comparative analysis of the effectiveness of
combined therapy with luteinizing hormone-releasing hormone (LHRH) agonist and
estramustine phosphate, which alkylates DNA and in consequence leads to apoptosis and cell
death [29], versus flutamide – nonsteroidal antiandrogen that blocks the action of both
endogenous and exogenous testosterone by binding to the androgen receptor and potent
inhibitor of testosterone-stimulated prostatic DNA synthesis [30], in patients with newly
diagnosed and pathologically confirmed prostate adenocarcinoma (stages D1 or D2)
according to the American Cancer Society Classification. Patients previously treated with
orchidectomy, hormones, anticancer chemotherapy, or radiotherapy were excluded.
Additionally, patients with an Eastern Cooperative Oncology Group performance status
greater than 3, brain metastases, an expected life span less than 3 months, another malignancy,
or severe comorbidities (renal, hepatic, cardiovascular, or neuropsychiatric disorders) were
ineligible for the study [28]. Enrolled patients (57) were then divided into two groups and
were treated with either (I) oral administration of 280 mg estramustine phosphate twice daily
or (II) oral administration of 125 mg flutamide three times daily. Concurrently, both therapies
included LHRH antagonists (goserelin acetate 3.60 mg depot or leuprolide acetate 3.75 mg
depot) administered subcutaneously every 4 weeks. The median observation time for both
groups was 26 months (range 3–56 months). Both treatment regimens were well-tolerated,
and the incidence of adverse events was similar. The overall response rate (complete and
partial response) after 12 weeks of treatment in the estramustine and flutamide groups was
76% and 55%, respectively. The median time to objective progression in the estramustine
group (25.4 months) was longer than in the flutamide group (14.6 months). Moreover,
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follicle-stimulating hormone and testosterone serum levels were significantly lower in the
estramustine group. Progression-free survival rates were consistently higher in the
estramustine group compared to the flutamide group. However, no significant differences
were observed in overall survival and time to death due to prostate cancer between the groups,
as determined by log-rank statistical analysis [28]. The results of the cited studies are
promising, however, as the authors emphasize to determine whether the former regimen
offers greater benefits compared to the latter for newly diagnosed patients with advanced
prostate cancer, a trial on a larger scale with increased statistical power is necessary for
clearer insights.

Docetaxel with dexamethasone and octreotide

The research carried out by Dalezis et al. [31] demonstrated that combining dexamethasone
and octreotide with docetaxel therapy enhances its efficacy against prostate cancer in the
transgenic prostate cancer cells of mice (TRAMP-C1) model. Single treatment regimens
showed that the invasion capacity of TRAMP-C1 cells was inhibited by 7.8% with
dexamethasone (inhibitor of neutrophil apoptosis and demargination, which in lower doses
provides an anti-inflammatory, while in higher doses an immunosuppressive effect [32]),
25.5% with octreotide (suppressor of luteinizing hormone [33]), and 13.2% with docetaxel.
Further experiments with simultaneous application of different concentration ratios of tested
substances provided evidence of their important synergistic action in vitro. Specifically, the
triple combined treatment regimen (dexamethasone + osctreotide + docetaxel) significantly
reduced the required concentration of doxetaxel for maximum inhibition of TRAMP-C1 cell
growth [31].
Dalezis et al. [31] also investigated the in vivo impact of dexamethasone, octreotide, and
docetaxelin monotherapy and combinations on reducing the degree of bone damage induced
by TRAMP-C1 cells in male C57B1 mice. In the placebo group, imaging studies revealed
bone damage of grade C (100%) in the animals. A single docetaxel treatment regimen
reduced the degree of bone changes to grade C (20%) and B (80%), which was most effective
compared to any other single treatment regimen. Furthermore, the combined use of
dexamethasone and octreotide yielded a good response in bone assessment, similar to
docetaxel [grade B (80%) and grade C (20%)]. Neoadjuvant application of dexamethasone +
octreotide before docetaxel treatment further improved the anticancer effectiveness of both
the single docetaxel treatment regimen and the combined dexamethasone + octreotide
regimen, reducing the degree of bone changes to C (20%), B (60%), and preventing the
development of bone changes in 20% of TRAMP-C1-inoculated animals [31]. These findings
indicated that neoadjuvant administration with a combination of dexamethasone and
octreotide may enhance the therapeutic impact of docetaxel on the TRAMP-C1 prostate
cancer model. In the future, this may contribute to more effective and safe treatment of
patients suffering from prostate cancer.

Docetaxel or prednisone and curcumin in patients with castration-resistant prostate cancer
(CRPC)
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In 2016, Mahammedi and colleagues presented their phase II study on combination therapy
with docetaxel or prednisone and curcumin in patients with CRPC [34]. Thirty adult patients
(median age 69 years, range 58-83) from three French centers with progressive CRPC and
rising PSA received docetaxel at a dose of 75 mg/m2 of body surface area as a 1-hour i.v.
infusion every 21 days for 6 cycles. Premedication with dexamethasone at a dose of 8 mg
was administered 12, 3, and 1 hour before the docetaxel infusion. All patients also received
oral prednisone or prednisolone at 5 mg twice daily throughout the 21-day cycle starting from
the first day. Purified oral curcumin, a yellow pigment of turmeric (Curcuma longa) with
proven potential as a chemopreventive agent and beneficial effects on all stages of
carcinogenesis [35,36,37], was formulated into 500 mg capsules, each containing 450 mg of
curcumin, after evaluation by high-performance liquid chromatography and tandem mass
spectrometry. Each patient received 6000 mg of curcumin daily for 7 consecutive days in
each cycle (from day -4 to day +2, day 0 was the day of chemotherapy administration). The
researchers aimed to "saturate" the body in the period before and after chemotherapy,
avoiding continuous curcumin treatment.
An objective PSA response (a decrease in serum PSA levels by at least 50%) was achieved in
17 patients, constituting 59% of the participants. Normalization of PSA was observed in 14%,
PSA levels remained stable in 34% of patients, and progression was noted in 7%. Most
participants exhibited a rapid PSA response (median time to response was 1.38 months, range
0.53-5.50). In 15 patients, the response occurred within the first three cycles. Among men
enrolled in the study, 6 experienced a PSA decline of 50-80%, and 11 a decline of > 80%.
The median duration of the PSA response was 4.7 months [34]. This research provided
further evidence supporting the use of curcumin in cancer therapy, demonstrating a
significant response rate, favorable tolerability, and high patient acceptability. These findings
may become an inspiration to undertake further research on the effectiveness and safety of
adjuvant therapy with curcumin in patients with prostate cancer.

Conclusions

The results presented in the above literature review indicate a promising potential for
combination anticancer therapy in the treatment of prostate tumors. Combinations of
substances such as sunitinib with docetaxel, carboplatin with paclitaxel, estramustine or
flutamide with LHRH agonists, and docetaxel in combination with dexamethasone and
octreotide demonstrate synergistic effects, enhancing therapeutic efficacy. It is worth noting
the potential intensification of the anticancer effects of docetaxel through simultaneous
therapy with dexamethasone and octreotide, as well as combined therapy with docetaxel,
prednisone, and curcumin. However, due to the complexity of the mechanisms of action and
the heterogeneity of prostate tumors, further clinical research is needed to better understand
the optimal combinations of drugs, doses, and therapeutic sequences. This will enable the
development of a more personalized approach to the treatment of various prostate cancer
entities.



111

Disclosure

The authors declare that they have no financial or non-financial conflicts of interest that could
influence the interpretation of the study results or the content of this manuscript. This work
was carried out independently, without external funding or support.

Author's contribution

Conceptualization: PL

Methodology: PL, KK, MS

Software: GD

Checked by: NT, KK, NL, KP

Formal analysis: KŁ

Investigation: PL

Resources: KŚ

Data storage: PL

Writing – rough preparation: PL, NL

Writing – review and editing: KK, NT, MS,KŁ, KŚ, GD, KP, KK

Visualization: PL, GD

Supervision: KKO

Project administration: PL

Obtaining financing: Not applicable

All authors have read and agreed with the published version of the manuscript.

Financing statement

The authors declare that there are no conflicts of interest or financial disclosures associated
with this scientific work.



112

Institutional Review Board Statement

Not applicable

Statement of informed consent

Our work did not involve direct research on humans or obtaining their consent to participate
in the study.

Data Availability Statement

As a review, our work does not contain new data or analyses. Therefore, there are no specific
data sets or data availability for reporting. The information and findings presented in this
review are based on previously published research, which can be accessed through the
appropriate sources cited in the reference section.

Declaration of conflict of interest

The authors declare that there are no significant conflicts of interest related to this research
work.

Bibliography:

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin. 2018 Nov;68(6):394-424. doi:
10.3322/caac.21492. Epub 2018 Sep 12. Erratum in: CA Cancer J Clin. 2020
Jul;70(4):313. PMID: 30207593.

2. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer J Clin.
2022 Jan;72(1):7-33. doi: 10.3322/caac.21708. Epub 2022 Jan 12. PMID: 35020204.

3. Zlotta AR, Egawa S, Pushkar D, Govorov A, Kimura T, Kido M, Takahashi H, Kuk C,
Kovylina M, Aldaoud N, Fleshner N, Finelli A, Klotz L, Sykes J, Lockwood G, van
der Kwast TH. Prevalence of prostate cancer on autopsy: cross-sectional study on
unscreened Caucasian and Asian men. J Natl Cancer Inst. 2013 Jul 17;105(14):1050-8.
doi: 10.1093/jnci/djt151. Epub 2013 Jul 11. PMID: 23847245.

4. Bratt O, Drevin L, Akre O, Garmo H, Stattin P. Family History and Probability of
Prostate Cancer, Differentiated by Risk Category: A Nationwide Population-Based
Study. J Natl Cancer Inst. 2016 Jul 10;108(10):djw110. doi: 10.1093/jnci/djw110.
PMID: 27400876.



113

5. Mucci LA, Hjelmborg JB, Harris JR, Czene K, Havelick DJ, Scheike T, Graff RE,
Holst K, Möller S, Unger RH, McIntosh C, Nuttall E, Brandt I, Penney KL, Hartman
M, Kraft P, Parmigiani G, Christensen K, Koskenvuo M, Holm NV, Heikkilä K,
Pukkala E, Skytthe A, Adami HO, Kaprio J; Nordic Twin Study of Cancer
(NorTwinCan) Collaboration. Familial Risk and Heritability of Cancer Among Twins
in Nordic Countries. JAMA. 2016 Jan 5;315(1):68-76. doi: 10.1001/jama.2015.17703.
Erratum in: JAMA. 2016 Feb 23;315(8):822. PMID: 26746459; PMCID:
PMC5498110.

6. Nicolosi P, Ledet E, Yang S, Michalski S, Freschi B, O'Leary E, Esplin ED,
Nussbaum RL, Sartor O. Prevalence of Germline Variants in Prostate Cancer and
Implications for Current Genetic Testing Guidelines. JAMA Oncol. 2019 Apr
1;5(4):523-528. doi: 10.1001/jamaoncol.2018.6760. PMID: 30730552; PMCID:
PMC6459112.

7. Holy CE, Zhang S, Perkins LE, Hasgall P, Katz LB, Brown JR, Orlandini L, Fessel G,
Nasseri-Aghbosh B, Eichenbaum G, Egnot NS, Marcello S, Coplan PM. Site-specific
cancer risk following cobalt exposure via orthopedic implants or in occupational
settings: A systematic review and meta-analysis. Regul Toxicol Pharmacol. 2022
Mar;129:105096. doi: 10.1016/j.yrtph.2021.105096. Epub 2021 Dec 10. PMID:
34896478.

8. Togawa K, Leon ME, Lebailly P, Beane Freeman LE, Nordby KC, Baldi I,
MacFarlane E, Shin A, Park S, Greenlee RT, Sigsgaard T, Basinas I, Hofmann JN,
Kjaerheim K, Douwes J, Denholm R, Ferro G, Sim MR, Kromhout H, Schüz J.
Cancer incidence in agricultural workers: Findings from an international consortium
of agricultural cohort studies (AGRICOH). Environ Int. 2021 Dec;157:106825. doi:
10.1016/j.envint.2021.106825. Epub 2021 Aug 27. PMID: 34461377; PMCID:
PMC8484858.

9. Onyije FM, Hosseini B, Togawa K, Schüz J, Olsson A. Cancer Incidence and
Mortality among Petroleum Industry Workers and Residents Living in Oil Producing
Communities: A Systematic Review and Meta-Analysis. Int J Environ Res Public
Health. 2021 Apr 20;18(8):4343. doi: 10.3390/ijerph18084343. PMID: 33923944;
PMCID: PMC8073871.

10. Michels N, Specht IO, Heitmann BL, Chajès V, Huybrechts I. Dietary trans-fatty acid
intake in relation to cancer risk: a systematic review and meta-analysis. Nutr Rev.
2021 Jun 4;79(7):758-776. doi: 10.1093/nutrit/nuaa061. PMID: 34104953.

11. Siddappa M, Hussain S, Wani SA, White J, Tang H, Gray JS, Jafari H, Wu HC, Long
MD, Elhussin I, Karanam B, Wang H, Morgan R, Hardiman G, Adelani IB, Rotimi
SO, Murphy AR, Nonn L, Davis MB, Kittles RA, Hughes Halbert C, Sucheston-
Campbell LE, Yates C, Campbell MJ. African American Prostate Cancer Displays



114

Quantitatively Distinct Vitamin D Receptor Cistrome-transcriptome Relationships
Regulated by BAZ1A. Cancer Res Commun. 2023 Apr 18;3(4):621-639. doi:
10.1158/2767-9764.CRC-22-0389. PMID: 37082578; PMCID: PMC10112383.

12. Bergengren O, Pekala KR, Matsoukas K, Fainberg J, Mungovan SF, Bratt O, Bray F,
Brawley O, Luckenbaugh AN, Mucci L, Morgan TM, Carlsson SV. 2022 Update on
Prostate Cancer Epidemiology and Risk Factors-A Systematic Review. Eur Urol.
2023 Aug;84(2):191-206. doi: 10.1016/j.eururo.2023.04.021. Epub 2023 May 16.
PMID: 37202314.

13. Aumeeruddy MZ, Mahomoodally MF. Combating breast cancer using combination
therapy with 3 phytochemicals: Piperine, sulforaphane, and thymoquinone. Cancer.
2019 May 15;125(10):1600-1611. doi: 10.1002/cncr.32022. Epub 2019 Feb 27. PMID:
30811596.

14. Thomas Z, Jambunathan P, Jibi A, John AO, Singh A. Low-dose nivolumab and
cabozantinib in recurrent intestinal-type papillary adenocarcinoma of the sinonasal
region. BMJ Case Rep. 2023 Nov 3;16(11):e255021. doi: 10.1136/bcr-2023-255021.
PMID: 37923331; PMCID: PMC10626912.

15. Lamparella NE, Saroya BS, Yang Z, Sarwani NE, El-Deiry WS. Contradictory KRAS
mutation test results in a patient with metastatic colon cancer: a clinical dilemma in
the era of personalized medicine. Cancer Biol Ther. 2013 Aug;14(8):699-702. doi:
10.4161/cbt.25095. Epub 2013 Jun 12. PMID: 23792572; PMCID: PMC3841208.

16. Shukuya T, Yamanaka T, Seto T, Daga H, Goto K, Saka H, Sugawara S, Takahashi T,
Yokota S, Kaneda H, Kawaguchi T, Nagase S, Oguri T, Iwamoto Y, Nishimura T,
Hattori Y, Nakagawa K, Nakanishi Y, Yamamoto N; West Japan Oncology Group.
Nedaplatin plus docetaxel versus cisplatin plus docetaxel for advanced or relapsed
squamous cell carcinoma of the lung (WJOG5208L): a randomised, open-label, phase
3 trial. Lancet Oncol. 2015 Dec;16(16):1630-8. doi: 10.1016/S1470-2045(15)00305-8.
Epub 2015 Oct 28. PMID: 26522337.

17. Feng GS, Hanley KL, Liang Y, Lin X. Improving the Efficacy of Liver Cancer
Immunotherapy: The Power of Combined Preclinical and Clinical Studies.
Hepatology. 2021 Jan;73 Suppl 1(Suppl 1):104-114. doi: 10.1002/hep.31479. Epub
2020 Nov 8. PMID: 32715491; PMCID: PMC7854886.

18. Li H, Xu K, Pian G, Sun S. Artesunate and sorafenib: Combinatorial inhibition of
liver cancer cell growth. Oncol Lett. 2019 Nov;18(5):4735-4743. doi:
10.3892/ol.2019.10810. Epub 2019 Sep 5. PMID: 31611983; PMCID: PMC6781774.

19. Cumashi A, Tinari N, Rossi C, Lattanzio R, Natoli C, Piantelli M, Iacobelli S.
Sunitinib malate (SU-11248) alone or in combination with low-dose docetaxel



115

inhibits the growth of DU-145 prostate cancer xenografts. Cancer Lett. 2008 Nov
8;270(2):229-33. doi: 10.1016/j.canlet.2008.05.007. Epub 2008 Jun 30. PMID:
18586384.

20. Mendel DB, Laird AD, Xin X, Louie SG, Christensen JG, Li G, Schreck RE, Abrams
TJ, Ngai TJ, Lee LB, Murray LJ, Carver J, Chan E, Moss KG, Haznedar JO,
Sukbuntherng J, Blake RA, Sun L, Tang C, Miller T, Shirazian S, McMahon G,
Cherrington JM. In vivo antitumor activity of SU11248, a novel tyrosine kinase
inhibitor targeting vascular endothelial growth factor and platelet-derived growth
factor receptors: determination of a pharmacokinetic/pharmacodynamic relationship.
Clin Cancer Res. 2003 Jan;9(1):327-37. PMID: 12538485.

21. Guérin O, Formento P, Lo Nigro C, Hofman P, Fischel JL, Etienne-Grimaldi MC,
Merlano M, Ferrero JM, Milano G. Supra-additive antitumor effect of sunitinib
malate (SU11248, Sutent) combined with docetaxel. A new therapeutic perspective in
hormone refractory prostate cancer. J Cancer Res Clin Oncol. 2008 Jan;134(1):51-7.
doi: 10.1007/s00432-007-0247-4. Epub 2007 Jun 26. PMID: 17593391.

22. Ma Z, Zhang W, Dong B, Xin Z, Ji Y, Su R, Shen K, Pan J, Wang Q, Xue W.
Docetaxel remodels prostate cancer immune microenvironment and enhances
checkpoint inhibitor-based immunotherapy. Theranostics. 2022 Jun 27;12(11):4965-
4979. doi: 10.7150/thno.73152. PMID: 35836810; PMCID: PMC9274752.

23. Forgie BN, Prakash R, Telleria CM. Revisiting the Anti-Cancer Toxicity of Clinically
Approved Platinating Derivatives. Int J Mol Sci. 2022 Dec 6;23(23):15410. doi:
10.3390/ijms232315410. PMID: 36499737; PMCID: PMC9793759.

24. Kampan NC, Madondo MT, McNally OM, Quinn M, Plebanski M. Paclitaxel and Its
Evolving Role in the Management of Ovarian Cancer. Biomed Res Int.
2015;2015:413076. doi: 10.1155/2015/413076. Epub 2015 Jun 7. PMID: 26137480;
PMCID: PMC4475536.

25. Zhang D, Yang R, Wang S, Dong Z. Paclitaxel: new uses for an old drug. Drug Des
Devel Ther. 2014 Feb 20;8:279-84. doi: 10.2147/DDDT.S56801. PMID: 24591817;
PMCID: PMC3934593.

26. Fujiwara M, Akamatsu S, Sumiyoshi T, Segawa T, Mizuno K, Yoshino T, Goto T,
Sawada A, Saito R, Kobayashi T, Yamasaki T, Inoue T, Ogawa O. Efficacy and
Safety of Carboplatin Plus Paclitaxel as the First-, Second-, and Third-line
Chemotherapy in Men With Castration-resistant Prostate Cancer. Clin Genitourin
Cancer. 2019 Oct;17(5):e923-e929. doi: 10.1016/j.clgc.2019.04.017. Epub 2019 Jun
12. PMID: 31307917.



116

27. Nightingale G, Ryu J. Cabazitaxel (jevtana): a novel agent for metastatic castration-
resistant prostate cancer. P T. 2012 Aug;37(8):440-8. PMID: 23091336; PMCID:
PMC3474423.

28. Noguchi M, Noda S, Yoshida M, Ueda S, Shiraishi T, Itoh K; Kurume-Kumamoto
Estracyt Study Group. Chemohormonal therapy as primary treatment for metastatic
prostate cancer: a randomized study of estramustine phosphate plus luteinizing
hormone-releasing hormone agonist versus flutamide plus luteinizing hormone-
releasing hormone agonist. Int J Urol. 2004 Feb;11(2):103-9. doi: 10.1111/j.1442-
2042.2004.t01-1-00748.x. PMID: 14706014.

29. Perry CM, McTavish D. Estramustine phosphate sodium. A review of its
pharmacodynamic and pharmacokinetic properties, and therapeutic efficacy in
prostate cancer. Drugs Aging. 1995 Jul;7(1):49-74. doi: 10.2165/00002512-
199507010-00006. PMID: 7579781.

30. Labrie F. Mechanism of action and pure antiandrogenic properties of flutamide.
Cancer. 1993 Dec 15;72(12 Suppl):3816-27. doi: 10.1002/1097-
0142(19931215)72:12+<3816::aid-cncr2820721711>3.0.co;2-3. PMID: 8252497.

31. Dalezis P, Geromichalos GD, Trafalis DT, Pissimissis N, Panagiotopoulou D,
Galaktidou G, Papageorgiou E, Papageorgiou A, Daifoti Z, Lymperi M, Koutsilieris
M. Dexamethasone plus octreotide regimen increases anticancer effects of docetaxel
on TRAMP-C1 prostate cancer model. In Vivo. 2012 Jan-Feb;26(1):75-86. PMID:
22210719.

32. Yasir M, Goyal A, Sonthalia S. Corticosteroid Adverse Effects. 2023 Jul 3. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan–. PMID:
30285357.

33. Prelević GM, Wurzburger MI, Balint-Perić L, Nesić JS. Inhibitory effect of
sandostatin on secretion of luteinising hormone and ovarian steroids in polycystic
ovary syndrome. Lancet. 1990 Oct 13;336(8720):900-3. doi: 10.1016/0140-
6736(90)92270-r. PMID: 1976930.

34. Mahammedi H, Planchat E, Pouget M, Durando X, Curé H, Guy L, Van-Praagh I,
Savareux L, Atger M, Bayet-Robert M, Gadea E, Abrial C, Thivat E, Chollet P,
Eymard JC. The New Combination Docetaxel, Prednisone and Curcumin in Patients
with Castration-Resistant Prostate Cancer: A Pilot Phase II Study. Oncology.
2016;90(2):69-78. doi: 10.1159/000441148. Epub 2016 Jan 16. PMID: 26771576.

35. Bemis DL, Katz AE, Buttyan R. Clinical trials of natural products as
chemopreventive agents for prostate cancer. Expert Opin Investig Drugs. 2006
Oct;15(10):1191-200. doi: 10.1517/13543784.15.10.1191. PMID: 16989596.



117

36. Thangapazham RL, Sharma A, Maheshwari RK. Multiple molecular targets in cancer
chemoprevention by curcumin. AAPS J. 2006 Jul 7;8(3):E443-9. doi:
10.1208/aapsj080352. PMID: 17025261; PMCID: PMC2761050.

37. Gupta SC, Patchva S, Aggarwal BB. Therapeutic roles of curcumin: lessons learned
from clinical trials. AAPS J. 2013 Jan;15(1):195-218. doi: 10.1208/s12248-012-9432-
8. Epub 2012 Nov 10. PMID: 23143785; PMCID: PMC3535097.


