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Objective: To evaluate the clinical efficacy of different androgen deprivation therapies for prostate cancer (PCa) based on dynamic-contrast enhanced magnetic resonance imaging (DCE-MRI).Methods: 104 patients with PCa were studied, all of whom were treated with androgen deprivation therapy. The patients were divided into a continuous group (continuous androgen deprivation therapy) and an intermittent group (intermittent androgen deprivation therapy) by random number table method, 52 cases/group. The therapeutic effect and DCE-MRI indices were compared and the relationship between DCE-MRI indices and clinical efficacy and the evaluation value of therapeutic efficacy were analyzed.Results: The objective response rate (ORR) of the intermittent group was higher than that of the continuous group (p < 0.05), and there was no significant difference in disease control rate (DCR) between the two groups (p > 0.05). After treatment, volume transfer coefficient (Ktrans), reverse transfer constant (Kep), volume fraction (Ve), blood volume (BV), and blood flow (BF) in both groups were lowered, and those in the intermittent group were lower than the continuous group (p < 0.05). Ktrans, Kep, Ve, BF, and BV in the ORR group were lower than those in the non-ORR group (p < 0.05). Ktrans, Kep, Ve, BF, and BV were correlated with the therapeutic effect of PCa (p < 0.05). The AUC value of the combined detection of DCE-MRI indices in evaluating the therapeutic effect of PCa was greater than that of each index alone (p < 0.05).Conclusion: Compared with continuous androgen deprivation therapy, intermittent androgen deprivation therapy has better clinical efficacy in the treatment of PCa, and DCE-MRI indices are related to the treatment efficacy of PCa and have an evaluation value.Keywords: prostate cancer, clinical effect, DCE-MRI, intermittent androgen deprivation therapy, continuous androgen deprivation therapy
INTRODUCTION
Prostate cancer (PCa) mainly refers to the pathological changes in the tissues around the prostate gland affected by various complex factors, resulting in the growth dysfunction or irregular growth of acinar cells and eventually inducing malignant tumors (Mori et al., 2022). Androgen deprivation therapy (ADT) is the main method to treat PCa, which can block androgens from testis and adrenal gland and has become the gold standard in the treatment of advanced PCa. However, total ADT can lead to adverse reactions in patients, such as hot flashes, gynecomastia, and osteoporosis, which significantly affect the quality of life of patients (Kishan et al., 2022). In recent years, intermittent androgen deprivation has become increasingly prominent in prolonging androgen resistance and reducing adverse reactions and has gradually attracted attention in the treatment of PCa (Denmeade et al., 2022). Currently, it is believed that the premise and basis of tumor formation are tumor neovascularization, which is an important index to evaluate tumor growth, metastasis, and malignancy degree, so the evaluation of tumor hemodynamics is extremely essential (Qu et al., 2021). Dynamic-contrast enhanced magnetic resonance imaging (DCE-MRI) calculates volume transfer coefficient (Ktrans), reverse transfer constant (Kep), and extracellular volume fraction (Ve) values through the pharmacokinetic model, which can reflect the changes of neovascularization density and blood perfusion in tumor tissues physiologically and pathologically before the changes of morphology and thereby provide quantitative data on the therapeutic effect of tumors at the molecular level (Ghoreifi et al., 2023). This study evaluated the clinical efficacy of different androgen deprivation therapies in the treatment of PCa from the perspective of DCE-MRI and provided references for the evaluation of therapeutic efficacy of this disease.
MATERIALS AND METHODS
Clinical data
104 patients with PCa from January 2020 to January 2023 were studied, all of whom were treated with ADT. The patients were divided into a continuous group (continuous ADT) and an intermittent group (intermittent ADT) by random number table method, 52 cases/group. Study procedures were reviewed and approved by the Ethics Committee of Wuhan Fourth Hospital (IRB number: 201912WH10; Registration number: ChiCTR1900075593; Date Granted: 2019-12), and all study subjects gave informed consent and signed written consent.
Inclusion criteria: (1) Patients confirmed as PCa by transrectal ultrasound-guided puncture and patients staged at T3∼T4; ② Patients with expected survival greater than 6 months; ③ Patients with complete clinical data; ④ Patients with well tolerance to MRI.
Exclusion criteria: ① Patients with poor image quality; ② Patients with other prostate diseases; ③ Patients with other malignant tumor diseases; ④ Patients with a history of radiation therapy and endocrine therapy before enrollment; ⑤ Patients with a recent history of prostatic puncture (within 1 month before enrollment).
Treatment methods
Intermittent group received intermittent ADT, that is, anti-androgen combined with medical castration. All patients took 50 mg bicalutamide tablets orally once daily (CORDEN PHARMA GMBH, H20140720). Two weeks later, 3.6 mg goserelin acetate sustained-release depot (AstraZeneca UK Limited, J20100126) was injected subcutaneously into the lower abdomen. Serum rostate specific antigen (PSA), testosterone, and DCE-MRI were measured monthly during the treatment. Treatment was given every 4 weeks until PSA dropped to the lowest level (4 ng/mL), after which treatment was stopped at 3 months from PSA stabilization, entering the treatment intermission. Subsequently, serum PSA and blood testosterone levels were measured monthly, and DCE-MRI examinations were conducted to determine lesion expansion and the emergence of new metastatic lesions. If serum PSA rose again to more than 10 ng/mL or 50% of the initial diagnosis, the second cycle of treatment was required until serum PSA reduced to the lowest value. When intermittent therapy was completed, the treatment was stopped until new metastatic lesions appeared or primary lesions expanded. All patients were treated for 4–6 months and followed up for more than 6 months.
Serum PSA is a specific marker of PCa according to Prostate Cancer Diagnosis and Treatment Guidelines in 2014. PSA levels less than 4.0 ng/mL are considered normal, while PSA levels greater than 10 ng/mL are considered high-risk PCa. In this study, serum PSA and testosterone were monitored with regular follow-up, and Imaging examinations were performed to see if any new lesions had developed or if existing lesions had expanded. Medication can be stopped when serum PSA is less than 4.0 ng/mL and serum testosterone is less than 20.0 ng/dL.
The continuous group was given continuous ADT after bilateral testicle resection. Patients were given 50 mg bicalutamide orally, qd. Patients with hormone resistance received 250 mg flutamide (TASLY Diyi, H19990144) tid rather than bicalutamide tablets. Serum PSA, testosterone, and DCE-MRI examinations were monitored monthly (Yu et al., 2010; Mottet et al., 2012). Serum PSA levels must be reduced to 4 ng/mL, and serum testosterone to 20 ng/dL.
Resistance was defined as serum testosterone <50 ng/dL with a continuous PSA increase greater than 10 ng/mL 1 week apart.
DCE-MRI detection method
Siemens 1.5T MR Scanner was used for DCE-MRI examination with 8 channel array coil and Siemens Syngo.via equipment. The scanning sequence mainly included T2WI, T1WI, diffusion weighted imaging (DWI), and DCE-MRI. DCE-MRI sequence took FLASH 3D-VIBE, T1WI axis position, layer thickness 3.5 mm, TR 4.2 ms, TE 1.58 ms, FOV 260 mm × 260 mm, NEX1, inverse angle 12°, voxel size 1.4 mm × 1.4 mm × 3.5 mm. Gd-diethylenetriamine pentaacetic acid (Gd-DTPA) and 20 mL normal saline were prepared according to the standard of 0.2 mmol/kg, and Gd-DTPA and 20 mL normal saline were simultaneously injected with a high-pressure syringe at 2.5 mL/s starting from the fourth stage. The scan was repeated for 36 stages, with a total scanning time of 4.1 min. 20 images were obtained in each stage, and a total of 720 original images were obtained. The original DCE-MRI images were transmitted to SiemensSyngo.via, Tissue 4d was specified as the workflow, and quantitative parameter values were obtained through motion correction, alignment, processing, and film reading. Alignment and motion correction were performed on 720 original images. In the processing program, The region of interest of the whole prostate was manually sketched through axial, coronal, and sagittal views, Ktrans, Kep, and Ve were quantified and measured twice to get an average value. The perfusion parameters blood volume (BV) and blood flow (BF) were calculated according to the first-pass effect of the drug. DCE-MRI were measured monthly during the treatment and follow-up in both the intermittent group and continuous group.
Clinical efficacy evaluation
Efficacy evaluation was conducted according to the RECIST criteria (Uemura et al., 2022). Complete response (CR): all target lesions disappeared completely except nodular diseases. These target nodules should be evaluated and reduced to normal size (short diameter <10 mm). Partial response (PR): The total diameter of all target lesions is ≥30% below baseline. Target nodules are measured by short diameter to calculate total diameter, whereas all other target lesions are measured by longest diameter. Progressive disease (PD): The minimum sum of the target lesion diameters was used as reference, and the relative increase in the diameter sum was at least 20% (if the baseline measurement was minimal, the baseline was used as reference); In addition, an absolute increase of at least 5 mm in the diameter sum must be satisfied (the presence of one or more new lesions is also considered disease progression). Stable disease (SD): The reduction of target lesions did not reach PR, and the increase did not reach PD, the minimum sum of diameters can be used as a reference. Objective response rate (ORR): the proportion of patients with a complete response or partial response to treatment. Disease control rate (DCR): the percentage of patients with advanced cancer whose therapeutic intervention has led to a complete response, partial response, or stable disease. The comparison results are the data after the end of treatment compared with those before treatment, no data during follow-up were included.
Observation measures
(1) Clinical efficacy and DCE-MRI indicators. (2) DCE-MRI indices were compared after treatment, and the influence of DCE-MRI indices on the therapeutic effect of PCa was analyzed by logistic regression, and the evaluation value of DCE-MRI on the therapeutic effect of ADT was analyzed by operator characteristic (ROC) curve.
Statistical analysis
Statistical data were analyzed using SPSS 22.0 software, and differences in enumeration data (percentage) were compared using the χ2 test. Measurement data were expressed by ([image: image] ± s) after normal test, and the differences were compared by t-test. DCE-MRI was evaluated for its efficacy in the treatment of PCa using logistic regression, and its effectiveness in ADT was evaluated using ROC curves. A statistically significant difference was indicated by p < 0.05.
RESULTS
Clinical data
Clinical data from both groups were not significantly different. There was no significant difference in age, BMI, fasting blood glucose, blood lipid levels and PSA between the two groups. In addition, tumor related data, such as maximum tumor diameter, IPSS score and TNM staging, were not statistically significant (p > 0.05, Table 1).
TABLE 1 | Comparison of clinical data between the two groups.
[image: Table 1]Clinical effect
The ORR of the intermittent group was higher than that of the continuous group (p < 0.05). Although there was no significant difference in DCR between the two groups (p > 0.05, Table 2), compared with the continuous group, the DCR in the intermittent group still showed an upward trend.
TABLE 2 | Comparison of clinical efficacy between the two groups (n, %).
[image: Table 2]DCE-MRI indices of patients with different therapeutic effects
As a result of treatment, Ktrans, Kep, Ve, BF, and BV decreased, and those decreased in the intermittent group significantly more than those in the continuous group (p < 0.05, Figure 1). These data show that the efficacy of intermittent ADT treatment is significantly higher than that of continuous ADT treatment group in terms of MRI performance. Ktrans, Kep, Ve, BF, and BV in the ORR group were lower than those in the non-ORR group (p < 0.05, Figure 2).
[image: Figure 1]FIGURE 1 | DCE-MRI indices (Compared with the group before treatment, *p < 0.05; Compared with the continuous group, #p < 0.05.).
[image: Figure 2]FIGURE 2 | DCE-MRI indices in patients with different therapeutic effects (Compared with ORR group, *p < 0.05.).
Comparison of DCE-MRI indices of the therapeutic effect of PCa in the two treatment
Logistic regression analysis showed that Ktrans, Kep, Ve, BF, and BV values were correlated with the therapeutic effect of PCa (p < 0.05, Table 3). These suggests that these DCE-MRI parameters can well predict the clinical treatment efficacy of PCa.
TABLE 3 | Analysis of the influence of DCE-MRI indexes on the therapeutic effect of prostate cancer.
[image: Table 3]Evaluation value of DCE-MRI indices on the therapeutic effect of PCa
AUC value evaluated by the combined detection of Ktrans, Kep, Ve, BF, and BV was greater than that by each index alone (p < 0.05, Table 4; Figure 3). The combination of five items of DCE-MRI had the best predictive effect on PCa disease.
TABLE 4 | Value analysis of DCE-MRI index in evaluating the therapeutic effect of prostate cancer.
[image: Table 4][image: Figure 3]FIGURE 3 | ROC curve of DCE-MRI to evaluate the therapeutic effect of PCa.
DISCUSSION
PCa is a common malignant tumor of the male reproductive system. For patients with advanced PCa and those who cannot tolerate surgery, ADT is the most widely used therapeutic means at present (Cucchiara et al., 2019; Cipollari et al., 2022). ADT can inhibit the synthesis of vascular endothelial growth factor, induce endothelial cell apoptosis, inhibit the growth of androgen-dependent PCa tumors, and manage lymph node and bone metastasis (Al Salmi et al., 2020). At present, ADT is not only used for palliative treatment of advanced PCa but also adjuvant therapy before or after radical resection or radical radiotherapy to improve prognosis (Cereser et al., 2022). Continuous ADT can block androgens from testis and adrenal glands to the greatest extent, while intermittent ADT has become increasingly prominent in prolonging androgen resistance and reducing adverse reactions (Schaudinn et al., 2019; Carvajal et al., 2021). This study showed that the ORR of the intermittent group was higher than that of the continuous group, indicating that the clinical efficacy of intermittent ADT was better than that of continuous ADT. This was mainly because intermittent ADT could not prevent the transformation of androgen-dependent tumors into non-androgen-dependent tumors, but it could delay the transformation process and thus improve the therapeutic efficacy.
ADT is mainly recommended for symptomatic patients, patients with metastatic (M1) prostate cancer, or PSA dynamics characterized by rapid PSA rise or short PSA doubling time (less than 6 months). Intermittent ADT has been used as a method of monotherapy for ADT, which limits the incidence by periodically restoring serum testosterone levels. However, the clinical efficacy of intermittent ADT and continuous ADT is still controversial (Perera et al., 2020). The best method for ADT has not been clearly established. Traditionally, ADT is administered in a continuous manner, and the castration level of testosterone is ensured by repeated injections. This scheme usually continue to be used (Ravi and Choudhury, 2023). However, continuous use of GnRH analogues for ADT treatment can lead to considerable incidence of sexual and endocrine dysfunction and poor quality of life (QOL) outcomes. These problems led to the proposed intermittent application of ADT. The existing data of patients with locally advanced or recurrent non metastatic prostate cancer suggest that intermittent ADT treatment does not significantly affect OS outcome. Studies have shown that intermittent treatment may be the most beneficial for men with locally advanced or recurrent non metastatic prostate cancer and low baseline risk (PSA ≤1 ng/mL) (Bianchi et al., 2021).
ADT-treated PCa progresses to castration-resistant PCa after remission (Zhang et al., 2020). Patients may develop castration-resistant PCa within 5 years of treatment. Therefore, monitoring the efficacy of PCa after treatment is particularly considerable (Christophe et al., 2020). PSA is an index for monitoring the efficacy of PCa after radical surgery or conservative treatment. Although post hoc analyses of contemporary ARPI trials suggest that the depth of the initial PSA response is associated with favorable long-term outcomes. However, it could not reflect the changes of tumor morphology and microcirculation characteristics. PSA levels cannot truly reflect the histological and biological changes of tumors after endocrine therapy or radiation therapy, especially in cases with metastasis (Pesapane et al., 2020). ADT monitoring for PCa should therefore be applied with other indicators. Currently, it is believed that the growth and invasion of PCa depend on the tumor neovascularization. As the neovascularization wall fails to develop correctly, permeability increases, and blood is exchanged more rapidly between tumor and blood vessel, resulting in tumor invasion. MRI is the best imaging method for PCa, among which DCE-MRI quantitative analysis has been proven to be useful for evaluating tumor hemodynamics. Based on the difference in microvascular characteristics of lesions with different properties, DCE-MRI technology uses the difference in the time and concentration of contrast agent to reach normal tissues and pathological tissues with different properties to form different intensification methods, which can evaluate blood perfusion status of different tissues, so as to achieve the purpose of lesion diagnosis (Tamada et al., 2021; Forster et al., 2022).
DCE-MRI, combined with corresponding pharmacokinetic models, can obtain parameters that reflect tissue perfusion and permeation characteristics and quantitatively analyze the physiological characteristics of pathological tissues, which can be applied not only to the clinical diagnosis but also to the evaluation of the efficacy of tumor radiotherapy and chemotherapy (Prendeville et al., 2018). The common penetration parameters of DCE-MRI are Ktrans, Ve, and Kep. Ktrans refers to the volume transport constant of contrast agent diffused from plasma into extravascular extracellular space, reflecting the level of vascular permeability in tissues. Kep is the rate constant at which contrast agent diffuses from interstitial space to reflow into blood vessels. Ve refers to the volume ratio of EES per unit tissue volume. The perfusion parameters of DCE-MRI to reflect the blood perfusion status include BF and BV. BF represents the BF velocity in the blood vessels of the interest area per unit time, and BV represents the BV, both of which mainly reflect blood perfusion and depend on the microvascular density in the tissue (Arnoldner et al., 2022; Chatterjee et al., 2022; Fan et al., 2022; Nakayama et al., 2022). This study showed that DCE-MRI indices were all decreased after ADT, and Ktrans, Kep, Ve, BF, and BV in the ORR group were lower than those in the non-ORR group, suggesting that DCE-MRI indices may be used to evaluate the efficacy of ADT. This is mainly related to the reduction of PCa volume, gland atrophy, and fibrosis after ADT treatment (Lu et al., 2020). BF and BV of tumors after endocrine therapy are significantly reduced, and Ktrans and Kep are significantly reduced (Ikoma et al., 2020), which was consistent with the results of this study. ADT causes acinar atrophy, fibrosis, and basal cell hyperplasia in the prostate, resulting in a reduction in total glandular interstitial tissue and ultimately, total gland. In addition, after ADT, not only does vascular endothelial growth factor decrease with the decrease of androgen level, but also the BF of PCa tissues decreases, and cells show obvious apoptosis and necrosis, thus achieving anti-tumor angiogenesis, so Ktrans, Kep, and Ve values are significantly reduced after endocrine therapy (Kim et al., 2021; Ueda et al., 2022). Further analysis found that Ktrans, Kep, Ve, BF, and BV were correlated with the therapeutic effect of PCa, and the AUC value of the combined detection of all indicators to evaluate the therapeutic effect of PCa was greater than 0.9, indicating that the DCE-MRI indices were correlated with the therapeutic effect of PCa.
In summary, As compared with continuous ADT, intermittent ADT improves PCa treatment outcomes, and DCE-MRI indicators are correlated with PCa treatment outcomes.
DATA AVAILABILITY STATEMENT
The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.
ETHICS STATEMENT
The studies involving humans were approved by the Ethics and Scientific Committees of Wuhan Fourth Hospital and performed in accordance with The Declaration of Helsinki. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.
AUTHOR CONTRIBUTIONS
WG designed the research study. WG and ML performed the research. ML provided help and advice. WG and ML analyzed the data. WG wrote the manuscript. ML reviewed and edited the manuscript. All authors contributed to editorial changes in the manuscript. All authors contributed to the article and approved the submitted version.
FUNDING
The author(s) declare(s) that no financial support was received for the research, authorship, and/or publication of this article.
REFERENCES
 Al Salmi, I., Menezes, T., El-Khodary, M., Monteiro, S., Haider, E. A., and Alabousi, A. (2020). Prospective evaluation of the value of dynamic contrast enhanced (DCE) imaging for prostate cancer detection, with pathology correlation. Can. J. Urol. 27 (3), 10220–10227. Epub 2020/06/17.
 Arnoldner, M. A., Polanec, S. H., Lazar, M., Noori Khadjavi, S., Clauser, P., Pötsch, N., et al. (2022). Rectal preparation significantly improves prostate imaging quality: assessment of the PI-QUAL score with visual grading characteristics. Eur. J. Radiology 147, 110145. Epub 2022/01/11. doi:10.1016/j.ejrad.2021.110145
 Bianchi, S., Mosca, A., Dalla Volta, A., Prati, V., Ortega, C., Buttigliero, C., et al. (2021). Maintenance versus discontinuation of androgen deprivation therapy during continuous or intermittent docetaxel administration in castration-resistant prostate cancer patients: a multicentre, randomised phase III study by the piemonte oncology network. Eur. J. Cancer 155, 127–135. doi:10.1016/j.ejca.2021.06.034
 Briones Carvajal, J. R., Naimi, M. F., Zhang, L., and Emmenegger, U. (2021). Real-world comparison of abiraterone (A) versus enzalutamide (E) for first-line therapy of metastatic castration-resistant prostate cancer (mCRPC). J. Clin. Oncol. 39 (6_Suppl. l), 133. doi:10.1200/jco.2021.39.6_suppl.133
 Cereser, L., Giannarini, G., Bonato, F., Pizzolitto, S., Como, G., Valotto, C., et al. (2022). Comparison of multiple abbreviated multiparametric MRI-derived protocols for the detection of clinically significant prostate cancer. Minerva Urol. Nephrol. 74 (1), 29–37. Epub 2020/10/06. doi:10.23736/s2724-6051.20.03952-1
 Chatterjee, A., Turchan, W. T., Fan, X., Griffin, A., Yousuf, A., Karczmar, G. S., et al. (2022). Can pre-treatment quantitative multi-parametric MRI predict the outcome of radiotherapy in patients with prostate cancer?Acad. Radiol. 29 (7), 977–985. Epub 2021/10/15. doi:10.1016/j.acra.2021.09.012
 Christophe, C., Montagne, S., Bourrelier, S., Roupret, M., Barret, E., Rozet, F., et al. (2020). Prostate cancer local staging using biparametric MRI: Assessment and comparison with multiparametric MRI. Eur. J. Radiology 132, 109350. Epub 2020/10/21. doi:10.1016/j.ejrad.2020.109350
 Cipollari, S., Guarrasi, V., Pecoraro, M., Bicchetti, M., Messina, E., Farina, L., et al. (2022). Convolutional neural networks for automated classification of prostate multiparametric magnetic resonance imaging based on image quality. J. Magnetic Reson. Imaging 55 (2), 480–490. Epub 2021/08/11. doi:10.1002/jmri.27879
 Cucchiara, V., Yang, J. C., Liu, C., Adomat, H. H., Tomlinson Guns, E. S., Gleave, M. E., et al. (2019). GnRH antagonists have direct inhibitory effects on castration-resistant prostate cancer via intracrine androgen and AR-V7 expression. Mol. Cancer Ther. 18 (10), 1811–1821. Epub 2019/07/26. doi:10.1158/1535-7163.Mct-18-1337
 Denmeade, S., Antonarakis, E. S., and Markowski, M. C. (2022). Bipolar androgen therapy (bat): a patient's guide. Prostate 82 (7), 753–762. Epub 2022/04/01. doi:10.1002/pros.24328
 Fan, X., Chatterjee, A., Pittman, J. M., Yousuf, A., Antic, T., Karczmar, G. S., et al. (2022). Effectiveness of dynamic contrast enhanced MRI with a split dose of gadoterate meglumine for detection of prostate cancer. Acad. Radiol. 29 (6), 796–803. Epub 2021/09/30. doi:10.1016/j.acra.2021.07.028
 Forster, R. B., Engeland, A., Kvåle, R., Hjellvik, V., and Bjørge, T. (2022). Association between medical androgen deprivation therapy and long-term cardiovascular disease and all-cause mortality in nonmetastatic prostate cancer. Int. J. Cancer 151 (7), 1109–1119. Epub 2022/05/01. doi:10.1002/ijc.34058
 Ghoreifi, A., Kaneko, M., Peretsman, S., Iwata, A., Brooks, J., Shakir, A., et al. (2023). Patient-reported satisfaction and regret following focal therapy for prostate cancer: a prospective multicenter evaluation. Eur. Urology Open Sci. 50, 10–16. Epub 2023/04/27. doi:10.1016/j.euros.2023.02.003
 Ikoma, Y., Kishimoto, R., Tachibana, Y., Omatsu, T., Kasuya, G., Makishima, H., et al. (2020). Reference region extraction by clustering for the pharmacokinetic analysis of dynamic contrast-enhanced MRI in prostate cancer. Magn. Reson. Imaging 66, 185–192. Epub 2019/09/06. doi:10.1016/j.mri.2019.08.034
 Kim, H., Thomas, J. V., Nix, J. W., Gordetsky, J. B., Li, Y., and Rais-Bahrami, S. (2021). Portable perfusion phantom offers quantitative dynamic contrast-enhanced magnetic resonance imaging for accurate prostate cancer grade stratification: a pilot study. Acad. Radiol. 28 (3), 405–413. Epub 2020/04/01. doi:10.1016/j.acra.2020.02.027
 Kishan, A. U., Sun, Y., Hartman, H., Pisansky, T. M., Bolla, M., Neven, A., et al. (2022). Androgen deprivation therapy use and duration with definitive radiotherapy for localised prostate cancer: An individual patient data meta-analysis. Lancet Oncol. 23 (2), 304–316. Epub 2022/01/21. doi:10.1016/s1470-2045(21)00705-1
 Lu, Y., Ge, S., Liu, Y., and Bai, G. (2020). Withdrawn: the changes of ADC value, DCE-MRI parameters and their influence on neuropsychology in prostate cancer patients after endocrine therapy based on magnetic resonance imaging. Neurosci. Lett. , 135221. Epub 2020/07/03. doi:10.1016/j.neulet.2020.135221
 Mori, J. O., Shafran, J. S., Stojanova, M., Katz, M. H., Gignac, G. A., Wisco, J. J., et al. (2022). Novel forms of prostate cancer chemoresistance to successful androgen deprivation therapy demand new approaches: rationale for targeting BET proteins. Prostate 82 (10), 1005–1015. Epub 2022/04/12. doi:10.1002/pros.24351
 Mottet, N., Van Damme, J., Loulidi, S., Russel, C., Leitenberger, A., Wolff, J. M., et al. (2012). Intermittent hormonal therapy in the treatment of metastatic prostate cancer: A randomized trial. BJU Int. 110 (9), 1262–1269. doi:10.1111/j.1464-410X.2012.11120.x
 Nakayama, H., Sekine, Y., Oka, D., Miyazawa, Y., Arai, S., Koike, H., et al. (2022). Combination therapy with novel androgen receptor antagonists and statin for castration-resistant prostate cancer. Prostate 82 (3), 314–322. Epub 2021/11/30. doi:10.1002/pros.24274
 Perera, M., Roberts, M. J., Klotz, L., Higano, C. S., Papa, N., Sengupta, S., et al. (2020). Intermittent versus continuous androgen deprivation therapy for advanced prostate cancer. Nat. Rev. Urol. 17 (8), 469–481. doi:10.1038/s41585-020-0335-7
 Pesapane, F., Standaert, C., De Visschere, P., and Villeirs, G. (2020). T-staging of prostate cancer: identification of useful signs to standardize detection of posterolateral extraprostatic extension on prostate MRI. Clin. Imaging 59 (1), 1–7. Epub 2019/11/13. doi:10.1016/j.clinimag.2019.08.007
 Prendeville, S., Gertner, M., Maganti, M., Pintilie, M., Perlis, N., Toi, A., et al. (2018). Role of magnetic resonance imaging targeted biopsy in detection of prostate cancer harboring adverse pathological features of intraductal carcinoma and invasive cribriform carcinoma. J. Urology 200 (1), 104–113. Epub 2018/02/07. doi:10.1016/j.juro.2018.01.081
 Qu, F., Gu, Y., Xue, M., He, M., Zhou, F., Wang, G., et al. (2021). Impact of therapy on cancer metabolism in high-risk localized prostate cancer treated with neoadjuvant docetaxel and androgen deprivation therapy. Prostate 81 (9), 560–571. Epub 2021/04/28. doi:10.1002/pros.24134
 Ravi, P., and Choudhury, A. D. (2023). Defining patient benefits from high-intensity intermittent therapy for hormone-sensitive prostate cancer. Eur. Urol. Focus 9 (3), 419–421. doi:10.1016/j.euf.2023.01.004
 Schaudinn, A., Gawlitza, J., Mucha, S., Linder, N., Franz, T., Horn, L. C., et al. (2019). Comparison of PI-RADS v1 and v2 for multiparametric MRI detection of prostate cancer with whole-mount histological workup as reference standard. Eur. J. Radiology 116, 180–185. Epub 2019/06/04. doi:10.1016/j.ejrad.2019.04.012
 Tamada, T., Kido, A., Yamamoto, A., Takeuchi, M., Miyaji, Y., Moriya, T., et al. (2021). Comparison of biparametric and multiparametric MRI for clinically significant prostate cancer detection with PI-rads version 2.1. J. Magnetic Reson. Imaging 53 (1), 283–291. Epub 2020/07/03. doi:10.1002/jmri.27283
 Ueda, T., Fujita, K., Nishimoto, M., Shiraishi, T., Miyashita, M., Kayukawa, N., et al. (2022). Predictive factors for the efficacy of abiraterone acetate therapy in high-risk metastatic hormone-sensitive prostate cancer patients. World J. Urol. 40 (12), 2939–2946. Epub 2022/11/05. doi:10.1007/s00345-022-04200-2
 Uemura, H., Kobayashi, K., Yokomizo, A., Hinotsu, S., Horie, S., Kakehi, Y., et al. (2022). Health-related quality of life with enzalutamide versus flutamide in castration-resistant prostate cancer from the AFTERCAB study. Int. J. Clin. Oncol. 27 (10), 1632–1643. Epub 2022/08/11. doi:10.1007/s10147-022-02221-w
 Yu, E. Y., Gulati, R., Telesca, D., Jiang, P., Tam, S., Russell, K. J., et al. (2010). Duration of first off-treatment interval is prognostic for time to castration resistance and death in men with biochemical relapse of prostate cancer treated on a prospective trial of intermittent androgen deprivation. J. Clin. Oncol. 28 (16), 2668–2673. Epub 2010 Apr 26. PMID: 20421544. doi:10.1200/JCO.2009.25.1330
 Zhang, G. M., Han, Y. Q., Wei, J. W., Qi, Y. F., Gu, D. S., Lei, J., et al. (2020). Radiomics based on MRI as a biomarker to guide therapy by predicting upgrading of prostate cancer from biopsy to radical prostatectomy. J. Magnetic Reson. Imaging 52 (4), 1239–1248. Epub 2020/03/18. doi:10.1002/jmri.27138
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2024 Guo and Li. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/abp-71-12473-t002.jpg
Groups

‘ Continuous group 52 ‘ 9 ‘ 19 20 4 53.85 9231
‘ Intermittent group 52 ‘ 13 ‘ 25 1 3 73.08 94.23
‘ b ‘ ‘ 4.147 1182
“ P ‘ ‘ | 0042 0277 7

Mkis DR, compiite rspoass DIL vartial cesprmne: SIh skndned deviston: DO prresive dissne ORI chioctive phiotiss e TIOR Mibescs antenl rots:





OPS/images/abp-71-12473-t003.jpg
Indices 95%CI

‘ Ktrans -543 1477 13516 0.004 <0.001-0.079 ‘ <0.001
\ Kep ~0.606 [ 0212 8.171 0546 0.360-0.827 ‘ 0.004
‘ Ve -3.969 1516 6.854 0.019 0.001-0.369 ‘ 0.009
" BF ~0.025 [ 0.013 3.698 [ 0975 0.951-1.000 ‘ 0.055
[ BV -0.153 025 0.375 0.858 0.526-1.401 ‘ 0.541

Notes: K™, volume transfer coefficient; K., reverse transfer constant; Ve, volume fraction; BF, blood flow; BV, blood volume; CI, confidence interval.





OPS/images/abp-71-12473-g003.gif





OPS/images/abp-71-12473-t001.jpg
Continuous group (n

Intermittent group (n = 52)

Age (years) 69.03 + 537 7015 £ 531 1069 0287
BMI (kg/m2) 274 + 219 2258 £ 197 0392 0.696
FPG (mmol/L) 526+ 103 519+ 116 0325 0746
TG (mmol/L) 147 £ 028 151 %024 0782 0436
TC (mmol/L) 453 £ 081 460 £ 0.85 043 0.668
PSA (ug/L) 62.76 + 3.56 6301 %378 0347 0729
Maximum tumor diameter (cm) 795 116 805124 0425 0672
1PSS score 2415 £ 209 23.98 + 276 0354 0724
TNM staging 0158 0691

T3 31 29

T4 21 23

Notes: BMI, body mass index; FPG, fasting plasma glucose; TG, triglyceride; TC, cholesterol; PSA, rostate specific antigen; IPSS, score, International Prostatism Symptom score.





OPS/images/abp-71-12473-t004.jpg
Cut-off value

K 0.17 min™! 0.851* 0.041 <0.001 0.771-0.931
K | 0.63 min’! 0731% 0055 <0.001 0.622-0.839
Ve [ 0.19 0770% 0053 <0.001 0.666-0.874
BF 253.86 mL min"-100 g 0.658* 0.056 0.008 0.549-0.767
BV 8.01 mL-100g™ 0.698* 0.055 0.001 0.590-0.806
Combined | = [ 0.924 0.031 <0.001 0.863-0.986

T






OPS/images/inline_1.gif





OPS/xhtml/nav.xhtml
Contents

		Cover

		Clinical efficacy of different androgen deprivation therapies for prostate cancer and evaluation based on dynamic-contrast enhanced magnetic resonance imaging		Objective

		Methods

		Results

		Conclusion

		Introduction

		Materials and methods		Clinical data

		Treatment methods

		DCE-MRI detection method

		Clinical efficacy evaluation

		Observation measures

		Statistical analysis





		Results		Clinical data

		Clinical effect

		DCE-MRI indices of patients with different therapeutic effects

		Comparison of DCE-MRI indices of the therapeutic effect of PCa in the two treatment

		Evaluation value of DCE-MRI indices on the therapeutic effect of PCa





		Discussion

		Data availability statement

		Ethics statement

		Author contributions

		Funding

		References









OPS/images/cover.jpg
%’@ Acta Biochimica
* Polonica

Clinical efficacy of different
androgen deprivation therapies
for prostate cancer and
evaluation based on dynamic-
contrast enhanced magnetic
resonance imaging





OPS/images/abp-71-12473-g001.gif





OPS/images/abp-71-12473-g002.gif
ety el
38 NonORR grovp










OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
Acta Biochimica
Polonica






