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Purpose

To compare acute, subchronic, and chronic complications between older patients with high-risk localized prostate cancer (HR-LPC) receiving radical prostatectomy (RP) and high-dose intensity-modulated radiotherapy (IMRT) combined with long-term hormone therapy (HT).



Patients and Methods

We recruited older patients (≥80 years) with HR-LPC from the Taiwan Cancer Registry database. After propensity score matching, logistic regression analysis was used to compare the acute, subchronic, and chronic complication rates between patients who underwent RP (the RP group) and high-dose IMRT combined with long-term HT (the IMRT+HT group).



Results

Benign prostatic hyperplasia (BPH) symptoms and urinary incontinence (UI) were the most common complications over 5 years (BPH symptoms: RP, 17.69%; IMRT+HT, 29.58%; UI: RP, 10.47%; IMRT+HT, 5.50%). Compared with the RP group, the IMRT+HT group had higher odds of BPH symptoms and lower odds of UI and hernia after the 5-year follow-up period. The impotence rates were significantly higher in the IMRT+HT group than in the RP group at 3 months and 1 year after treatment and became nonsignificant after 2 years. At 5 years after treatment, the IMRT+HT group had lower risks of UI (adjusted odds ratio [aOR], 0.50; 95% confidence interval [CI], 0.28–0.88) and hernia (aOR, 0.21; 95% CI, 0.11–0.82) and a higher risk of BPH symptoms (aOR, 4.15; 95% CI, 2.82–7.37) than the RP group.



Conclusion

IMRT+HT was associated with lower UI and hernia risks than RP. By contrast, RP was associated with fewer complications of BPH over the follow-up period and less impotence during the first year after treatment. Our findings provide important and valuable references for shared decision-making for optimal therapy selection among older men with HR-LPC.
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Introduction

According to the Global Cancer Observatory data in 2020, prostate cancer (PC) was the leading cause of cancer and the second leading cause of death among men aged ≥70 years.(Organization) One in five older men in Western countries have PC, and PC-related mortality rate among older men (aged >75 years) has reached nearly 70%, especially in the high-risk group of PC, with 45% PC death at 10 years (1, 2). In Taiwan, PC is the sixth leading cause of cancer death (3) and accounts for over one-fifth of newly diagnosed PC cases per year in men older than 80 years (4). Understanding the treatments of high-risk localized prostate cancer (HR-LPC)–related complications is increasingly important for shared clinical decision-making by older patients and physicians because active surveillance for older men with HR-LPC and life expectancy >5 years might be high risk for cancer mortality (1, 2).

Accumulating evidence demonstrates the increasing incidence of HR-LPC in older men (1, 2, 5). In the United States, older men with PC are more likely to have a high-risk disease and low overall and cancer-specific survival rates (6). Between 2014 and 2015, large-scale epidemiological surveillance conducted by the US Preventive Services Task Force indicated a declining trend in the incidence of low-risk disease and a considerably increasing trend of intermediate-, high-, and very high-risk PC among men older than 75 years (7). However, few studies have evaluated therapeutic interventions in this age group; older men are often excluded from clinical trials (2) because of concerns regarding significant differences between older and younger patients in drug pharmacokinetics and pharmacodynamics, comorbidities, and treatment-related complications (8–10).

To decide the primary therapy in patients, physicians need to stratify the risk of PC and consider life expectancy (11). In Taiwan, most oncological physicians conduct risk assessment based on National Comprehensive Cancer Network (NCCN) guidelines (11–15). NCCN guidelines recommend that risk stratification should be based on metastatic progression, pretreatment levels of serum prostate-specific antigen (PSA), initial Gleason score, grade based on the initial biopsy, and extent of cancer involvement (clinical tumor [T] stages) (11). In patients with HR-LPC (diagnosed as per NCCN guidelines) and life expectancy over 5 years, the recommended treatment is either radical prostatectomy (RP) or a combination of high-dose (≥72 Gy) external beam radiotherapy (EBRT) (16) plus long-term (≥1.5 years) androgen-deprivation therapy (ADT) (11, 17). However, which therapy is optimum for older patients, particularly those with HR-LPC, remains unclear. In addition, strong evidence is lacking because most clinical trials have a small sample size; have inadequately adjusted for various parameters related to health, age, or lymph node evaluation; and lack consistent risk stratification and treatments such as radiation dose, EBRT techniques, or duration of ADT use (18–23). Moreover, although several studies have investigated the adverse effects of RP and EBRT on younger men (23, 24), the long-term outcomes in older patients, especially those with HR-LPC, undergoing RP or intensity-modulated radiotherapy (IMRT, one advanced technique of EBRT) combined with long-term hormone therapy (HT) are unclear. Therefore, we compared acute, subchronic, and chronic complications in older men with HR-LPC undergoing RP or high-dose IMRT combined with long-term HT.



Patients and Methods


Database

This population-based retrospective cohort study compared acute, subchronic, or chronic postoperative complications in older men with HR-LPC undergoing open RP or high-dose IMRT combined with long-term HT. All data were retrieved from the nationwide Taiwan Cancer Registry Database (TCRD), which contains the data of over 97% of patients with cancer in Taiwan since 1979 (12–15, 24–26). The detailed information, including clinical stages, surgical techniques, radiotherapy, hormone treatments, pathologic stages, and follow-up visits, was accessed from the TCRD of the Collaboration Center of Health Information Application (12, 14, 15, 26). On the basis of encrypted patient identifiers, the data in TCRD were linked with Taiwan’s National Health Insurance Research Database (NHIRD). The NHIRD contains all medical claims data on disease diagnoses, demographic characteristics, procedures, medication records, and enrollment profiles of all beneficiaries (25). The study protocols were reviewed and approved by the Institutional Review Board of Tzu-Chi Medical Foundation (IRB109-015-B).



Study Cohort

By using the merged data of NHIRD and TCRD, we included men ≥80 years old with HR-LPC who underwent either open RP (the RP group) or high-dose IMRT combined with the long-term (18–36 months) HT (the IMRT+HT group) between January 1, 2011, and December 31, 2016. The index date was the confirmation date of PC diagnosis based on pathological results. Patients were followed up until December 31, 2018.

The diagnosis of HR-LPC was verified through a review of pathological data, magnetic resonance images of PC staging (T1–T3a), preoperative PSA levels (0–20 ng/mL), or grade (1–5) based on NCCN risk groups (11). In addition, the data of patients with newly diagnosed PC, who had no prior RP or IMRT+HT, were reviewed to ensure no other neoplasm, clinical lymph node metastasis, or distant metastasis. We excluded participants with missing data on clinical or pathological stage, D’Amico risk classification, Gleason score, postoperative Gleason grade, or preoperative PSA concentration, as well as those with clinical node-positive PC, nonadenocarcinoma histology, and life expectancy < 5 years.

RP was defined as a surgical procedure to resect the entire prostate gland and the surrounding lymph nodes for men with localized PC (27). For high-dose IMRT, the prophylactic doses of 1.8–45 Gy per fraction and 54 Gy were used for the pelvic lymph node and seminal vesicles, respectively, whereas cone-down boosts of 72–81 Gy (median: 75.6 Gy) were employed to cover the prostate (16, 19). To control for potential bias, we excluded patients with any of the following features: receiving an insufficient dose of IMRT (<72 Gy) (16), undergoing IMRT alone or with short-term HT (<18 months) (11), and receiving lower standard RP.



Study Covariates and End Points

Our independent variables were therapy modalities (RP or IMRT+HT), age, diagnosis year, income, hospital area, hospital level (academic or nonacademic), clinical T stage, grade (maximum Gleason grade), pretreatment PSA (ng/mL), and D’Amico risk classification. The endpoints were acute (in the third month), subchronic complications (at 1 and 2 years), and late complications (at 3, 4, and 5 years) after receiving treatments (i.e., symptoms of benign prostatic hyperplasia [BPH], impotence, urinary incontinence [UI], urethral stricture, and hernia) (13, 28). Symptoms of BPH, impotence, UI, urethral stricture, and hernia were recorded in medical records and treatments were accordance with the corresponding medical treatments. The records of BPH, impotence, UI, urethral stricture, and hernia were similar with the previous study (13). Patients with impotence, UI, urethral stricture, and hernia before the index date were excluded from this study. We did not exclude men with BPH before the index date because older patients with LPC have a very high prevalence (approximately 70%) of BPH (29).



PSM

We conducted head-to-head PSM at a 1:2 ratio between the RP and high-dose IMRT plus long-term HT groups (30). However, only some independent variables were matched at this ratio, whereas other variables were matched at 1:2 or 1:1.



Statistical Analysis

Normally distributed continuous variables are presented as mean (standard deviation [SD]), nonnormally distributed continuous variables as median (interquartile range), and categorical variables as number (percentage). Depending on data characteristics, appropriate comparison tests (t test, analysis of variance, and nonparametric tests) were selected.

After PSM, logistic regression models were fitted to examine the association between therapeutic modalities (RP and IMRT+HT) and posttreatment outcomes, including BPH symptoms, impotence, UI, urethral stricture, hernia. The models were also adjusted for other covariates: age, year of diagnosis, CCI score, myocardial infarction, congestive heart failure, Peripheral vascular disease, comorbidities (cerebrovascular disease, chronic obstructive pulmonary disease, diabetes, and hypertension), income, hospital area, hospital level, clinical T stage, Gleason score, grade, pretreatment PSA, and D’Amico risk classification. A two-tailed P value of <.05 was set as statistically significant. All analyses were conducted using SAS version 9.4 (SAS Institute, Cary, NC, USA).




Results


Study Cohort

The sample size were 659 patients after PSM with unmatched excluded who were eligible for further analysis. Among 659 older patients with HR-LPC, 277 (42.0%) underwent RP (mean [SD] age, 84.6 [3.2] years), and 382 (58.0%) received high-dose IMRT+HT (mean [SD] age, 85.1 [3.5] years) (Table S1). The mean [SD] follow-up period of the RP and IMRT+HT groups from the index date was 60.2 [17.6] months and 59.9 [17.3] months, respectively. No significant differences were observed in confounders (age, year of diagnosis, CCI score, chronic conditions, income, hospital level, clinical T stage, Gleason score, grade, pretreatment PSA concentration, D’Amico risk stratification, and follow-up duration) (Table S1).

Overall, BPH symptoms and UI were the most common chronic complications over 5 years after treatment in both groups (BPH symptoms: RP, 46 [17.69%]; IMRT+HT, 113 [29.58%]; UI: RP, 29 [10.47%]; IMRT+HT, 21 [5.50%]) (Table 2). Compared with the RP group, the IMRT+HT group had higher odds of BPH symptoms and lower odds of UI and hernia over the 5-year follow-up period. The acute, subchronic, and chronic impotence rates were significantly different between the two groups at 3 months and 1 year after treatment and became nonsignificant after 2 years (Tables 1, 2).


Table 1 | Logistic regression analysis of the association of therapeutic modalities with acute and subchronic complications for older men aged ≥80 years with high-risk prostate adenocarcinoma.




Table 2 | Logistic regression analysis of the association of therapeutic modalities with late complications for older men aged ≥80 years with high-risk prostate adenocarcinoma.





Acute and Subchronic Complications

For both therapeutic modalities, the BPH symptoms were the most common subchronic complication during the first 2 years after treatment (RP, 113 [40.79%]; IMRT+HT, 310 [81.15%]) (Table 1). In the RP group, the incidence of acute and subchronic complications decreased considerably in the first year and then slightly increased in the second posttreatment year; the incidence in the IMRT+HT group decreased continuously over 2 years of therapy. In the adjusted logistic regression model, the odds ratio of UI and hernia were lower in patients receiving IMRT+HT than in patients undergoing RP over 2 years after treatment (Table 1). In year 2, compared with the RP group, the aORs of the IMRT+HT group were 0.62 (95% confidence interval [CI], 0.43–0.92) for UI and 0.29 (95% CI, 0.15–0.58) for hernia. Regarding impotence, the odds ratios of patients who received IMRT+HT therapy were significant in the third month (aOR, 1.17; 95% CI, 1.03–1.35) and the first year (aOR, 1.19; 95% CI, 1.01–2.81) after treatment and became nonsignificant in the second postoperative year (aOR, 1.50; 95% CI, 0.70–3.19).



Chronic Complications After Treatment

Overall, fewer patients had late complications in both therapy types between 3 and 5 years, such as BPH symptoms, impotence, UI, urethral stricture, and hernia (Table 2). Similar to the previous period, the odds of UI and hernia were lower in the IMRT+HT group than in the RP group at 3–5 years after treatment, whereas the IMRT+HT group had a higher risk of BPH symptoms than the RP group (Table 2). A 4 years after treatment, the incidence of BPH in the IMRT+HT group decreased considerably by more than 48% compared with that in the previous year (adjusted odds ratio [aOR], 5.19; 95% CI, 3.52–9.21). At 5 years after treatment, the IMRT+HT group had lower risks of UI (aOR, 0.50; 95% CI, 0.28–0.88) and hernia (aOR, 0.21; 95% CI, 0.11–0.82) and a higher risk of BPH symptoms (aOR, 4.15; 95% CI, 2.82–7.37) than the RP group.




Discussion

According to NCCN guidelines, either RP or EBRT combined with long-term HT is effective for treating patients diagnosed with HR-LPC (11). The decision of optimal therapy relies on different factors, such as clinical stage, pathologic grade, PSA level, and comorbidity-adjusted life expectancy (11, 31). Although several studies have indicated the equivalent effects of RP or RT on oncological outcomes in patients with LPC (15, 32), comparative studies on acute and chronic adverse effects of RP and RT in different age groups with risk stratification are scant. One of the most prominent studies comparing long-term outcomes between ERBT combined with HT and RP compared patient-reported outcomes after treatment in patients from the ProtecT trial (23). However, the researchers did not include risk stratification, old age, RT technique, and long-term ADT in their analysis (9). A recent study by Hoffman partly addressed this gap by comparing long-term posttreatment outcomes of these treatments between unfavorable and favorable condition groups; however, their study population was limited to patients 59–70 years old (33). To the best of our knowledge, ours is the first study to compare posttreatments outcomes in men older than 80 years with HR-LPC undergoing either RP or IMRT+HT.

Most previous randomized control trials (RCTs) and population-based cohort studies have recruited only a small sample of Asian patients and older men with HR-LPC, precluding the generalizability of their results (32, 34, 35). In the ProtecT trial, White people accounted for nearly 99% of the study population (23). The target population in the PCOS study was Hispanic or non-Hispanic individuals, and Asians were not included in the study (34). The findings of our study comparing acute, subchronic, and chronic complications of different HR-LPC treatments (RP versus high-dose IMRT+long-term HT) should guide shared decision-making for older men with HR-LPC, especially in those in the Asian population.

Patients with LPC who receive RP are more likely to experience UI and erectile dysfunction than those undergoing RT with or without HT (23, 24, 33, 34). However, no study has compared acute, subchronic, and chronic posttreatment complications, such as BPH symptoms, UI, impotence, urethral stricture, and hernia, according to RP and IMRT+HT in men older than 80 years with HR-LPC. Ours is the first study to compare the incidence of acute, subchronic, and chronic posttreatment complications in older men with HR-LPC.

Our analysis indicated that over the 5-year follow-up period, except for BPH symptoms and impotence, the RP group had a higher complication rate in terms of UI and hernia than the IMRT+HT group (Tables 1, 2). Moreover, the prevalence of impotence in the IMRT+HT group was higher than that in the RP group. This finding is inconsistent with those of previous studies (23, 33–35). Hoffman et al. concluded that unfavorable-risk patients with a young age undergoing prostatectomy exhibited worse 5-year sexual function outcomes than those undergoing EBRT (33). The ProtecT trial with unclear risk groups provided a similar finding that surgical therapy negatively influenced sexual function, particularly erectile function during the first 6 months, and the effect was worse than that in the other treatment groups over 6 years (23). The higher 2-year impotence rate in the IMRT+HT group in our cohort may be attributed to long-term (1.5 years at least) HT use in men with HR-LPC. Moreover, the difference between the RP and IMRT+HT groups became nonsignificant after 2 years, which is compatible with the result of the ProtecT trial (Tables 1, 2) (23). Another possible explanation is that the previous studies focused on a younger population and did not evaluate disease severity; additionally, most men did not have HR-LPC in the previous studies (23, 33). Zattoni et al. emphasized that sexual function should not be a posttreatment outcome in older patients because they are more likely to experience decreasing sexual function over time, with a low chance of posttreatment recovery (36). Sexual dysfunction is a common problem among older patients after 75 years old (37, 38).

Our study also indicated that patients in the RP group were more likely to experience UI than those in the IMRT+HT group during the 5-year follow-up (Table 2). This finding is compatible with those of previous studies (23, 24, 34) and may be because patients with HR-LPC receive more extensive surgery. Untill now, UI is one of the most few sequelae of RP (39, 40). Therefore, different surgical modifications, to restore the original anatomy, were proposed to overcome this issue. Among reconstruction techniques (posterior only: PR; anterior only: AR; total: TR), TR facilitates a faster and higher continence recovery compared to standard approach or PR or AR only (40). Moreover, all of the open RP are generally accompanied by a high risk of developing de novo incontinence and patients may need further interventions. In such cases, subsequent artificial urinary sphincter implantation is the most common treatment option with the best available evidence (39). In the future, artificial urinary sphincter implantation or TR should be encouraged to decrease the complication of incontinence after RP. Further evaluation of the effect of artificial urinary sphincter implantation or TR for UI after RP would be important in the future to clarify the differences of UI after RP or IMRT. In addition, the RP group had a higher risk of hernia in the long term, which is consistent with previous reports (41–43). Despite evidence of hormone effects on the development of inguinal hernia (44), no study has evaluated the association between hernia risk and IMRT+HT. To the best of our knowledge, this is the first population-based study to show that IMRT+HT therapy has a lower hernia risk than RP. Our findings support that high-dose IMRT combined with long-term HT might be more beneficial than RP for reducing the acute, subchronic, and chronic complications of urine dysfunction and hernia (Tables 1, 2).

BPH symptoms among older people diagnosed with HR-LPC have not been evaluated in different therapeutic modalities. The older age, the higher prevalence of BPH in men with PC (29). Our results indicated that the RP group had lower odds of BPH symptoms than the IMRT+HT group. Our finding is reasonable because RP might involve the removal of most of PC and tissue relative to IMRT. Therefore, BPH symptoms should be higher in the IMRT group, because most prostate tissue was reserved in the IMRT group (Tables 1, 2). Recent studies have reported inconsistent findings on the obstructive urine symptom resulting from treatment in patients with LPC. Hamdy et al. reported that obstructive urinary symptoms were more common in patients undergoing RT than in those undergoing RP (32, 45). By contrast, Lennernas reported no difference between different treatment modalities (46). Ours is the first study to report that RP contributes to lower BPH risk in older men with HR-LPC compared with IMRT+HT. Further RCTs are necessary to identify the effects of treatments on BPH symptoms in older men with HR-LPC.

Our study is the first long-term follow-up study with a large sample size to report acute, subchronic, and chronic posttreatment complications between patients undergoing RP and high-dose IMRT+HT. Our study has strengths. First, we balanced clinic pathological characteristics among the different modalities to ensure consistency in the complexity and difficulties of the various treatment options. PSM enabled us to extract the true association between the acute, subchronic, and chronic complications and therapeutic models. Second, this is the first study to evaluate the acute, subchronic, chronic complications of RP and IMRT in older men with HR-LPC. Finally, our findings indicated that IMRT+HT has more favorable outcomes in terms of UI and hernia. By contrast, the RP group had a significantly lower risk of BPH symptoms at all time points and a lower risk of impotence during the first year after treatment.

Our study has some limitations. This was a retrospective observational study in which treatment options for patients were mainly selected based on clinician or patient preferences. Although we used PSM, other confounders may still exist. Furthermore, because our study cohort comprised an Asian population, our findings should be interpreted cautiously for other ethnicities.



Conclusions

In this retrospective population-based cohort study including older men with HR-LPC, high-dose IMRT combined with long-term HT was associated with lower odds of UI and hernia than RP. However, RP was associated with better outcomes for BPH symptoms throughout the follow-up period and for impotence during the first year after treatment. Thus, the study provides valuable references for shared decision-making for guiding optimal therapy selection for older men with HR-LPC diagnosed as per NCCN guidelines.



Data Availability Statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics Statement

The study protocols were reviewed and approved by the Institutional Review Board of Tzu-Chi Medical Foundation (IRB109-015-B). Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Author Contributions

Conception and design, S-YW, LH, CL, and C-CH; Collection and assembly of data, S-YW and C-CH; Data analysis and interpretation, S-YW; Administrative support, S-YW; Manuscript writing, S-YW, LH, CL, and C-CH; Final approval of manuscript, all authors. All authors contributed to the article and approved the submitted version.



Funding

Lo-Hsu Medical Foundation, LotungPoh-Ai Hospital, supports S-YW’s work (Funding Number: 10908, 10909, 11001, 11002, 11003, 11006, and 11013).



Supplementary Material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2022.875036/full#supplementary-material



Abbreviations

PC, prostate cancer; HR-LPC, high-risk localized prostate cancer; RP, radical prostatectomy; RT, radiotherapy; IMRT, intensity-modulated radiotherapy; HT, hormone therapy; aOR, adjusted odds ratio; OR, odds ratio; CI, confidence interval; AUA, American Urological Association, EAU, European Association of Urology; NCCN, National Comprehensive Cancer Network; PSA, prostate-specific antigen; PSM, propensity score matching; NHIRD, National Health Insurance Research Database; TCRD, Taiwan Cancer Registry Database; AJCC, American Joint Committee on Cancer; ADT, androgen-deprivation therapy; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; CCI, Charlson comorbidity index; RCT, randomized controlled trial; T, tumor; BPH, benign prostatic hyperplasia; UI, urinary incontinence; EBRT, external beam radiotherapy; SD, standard deviation.



References

1. Cooperberg, MR, Davicioni, E, Crisan, A, Jenkins, RB, Ghadessi, M, and Karnes, RJ. Combined Value of Validated Clinical and Genomic Risk Stratification Tools for Predicting Prostate Cancer Mortality in a High-Risk Prostatectomy Cohort. Eur Urol (2015) 67:326–33. doi: 10.1016/j.eururo.2014.05.039

2. Boukovala, M, Spetsieris, N, and Efstathiou, E. Systemic Treatment of Prostate Cancer in Elderly Patients: Current Role and Safety Considerations of Androgen-Targeting Strategies. Drugs Aging (2019) 36:701–17. doi: 10.1007/s40266-019-00677-6

3. Health Promotion Administration, M.O.H.a.W. Taiwan Cancer Registry Annual Report. Taipei: Health Promotion Administration (2018).

4. Lin, P-H, Chang, S-W, Tsai, L-H, Kan, H-C, Liu, J-M, Chuang, C-K, et al. Increasing Incidence of Prostate Cancer in Taiwan: A Study of Related Factors Using a Nationwide Health and Welfare Database. Med (Baltimore) (2020) 99:e22336. doi: 10.1097/MD.0000000000022336

5. Rawla, PJ. Epidemiology of Prostate Cancer. World J Oncol (2019) 10:63. doi: 10.14740/wjon1191

6. Bechis, SK, Carroll, PR, and Cooperberg, MR. Impact of Age at Diagnosis on Prostate Cancer Treatment and Survival. J Clin Oncol (2011) 29:235. doi: 10.1200/JCO.2010.30.2075

7. Butler, SS, Muralidhar, V, Zhao, SG, Sanford, NN, Franco, I, Fullerton, ZH, et al. Prostate Cancer Incidence Across Stage, NCCN Risk Groups, and Age Before and After USPSTF Grade D Recommendations Against Prostate-Specific Antigen Screening in 2012. Cancer (2020) 126:717–24. doi: 10.1002/cncr.32604

8. Balis, FM. Pharmacokinetic Drug Interactions of Commonly Used Anticancer Drugs. Clin Pharmacokinet (1986) 11:223–35. doi: 10.2165/00003088-198611030-00004

9. Wildiers, H, Highley, MS, De Bruijn, EA, and Van Oosterom, AT. Pharmacology of Anticancer Drugs in the Elderly Population. Clin Pharmacokinet (2003) 42:1213–42. doi: 10.2165/00003088-200342140-00003

10. Lavan, AH, and Gallagher, P. Predicting Risk of Adverse Drug Reactions in Older Adults. Ther Adv Drug Saf (2016) 7:11–22. doi: 10.1177/2042098615615472

11. Oncology, N.C.P.G.I. NCCN Clinical Practice Guidelines in Oncology: Prostate Cancer (2021). 94 N Woodhull Rd, Huntington, NY 11743: Harborside Press, LLC. Available at: https://www.nccn.org/professionals/physician (Accessed 2/17/2021).

12. Wu, SY, Fang, SC, Shih, HJ, Wen, YC, and Shao, YJ. Mortality Associated With Statins in Men With Advanced Prostate Cancer Treated With Androgen Deprivation Therapy. Eur J Cancer (2019) 112. doi: 10.1016/j.ejca.2018.11.032

13. Wu, SY, Chang, CL, Chen, CI, and Huang, CC. Comparison of Acute and Chronic Surgical Complications Following Robot-Assisted, Laparoscopic, and Traditional Open Radical Prostatectomy Among Men in Taiwan. JAMA Netw Open (2021) 4:e2120156. doi: 10.1001/jamanetworkopen.2021.20156

14. Wu, SY, Chang, SC, Chen, CI, and Huang, CC. Latest Comprehensive Medical Resource Consumption in Robot-Assisted Versus Laparoscopic and Traditional Open Radical Prostatectomy: A Nationwide Population-Based Cohort Study. Cancers (Basel) (2021) 13:1564–76. doi: 10.3390/cancers13071564

15. Wu, SY, Chang, SC, Chen, CI, and Huang, CC. Oncologic Outcomes of Radical Prostatectomy and High-Dose Intensity-Modulated Radiotherapy With Androgen-Deprivation Therapy for Relatively Young Patients With Unfavorable Intermediate-Risk Prostate Adenocarcinoma. Cancers (Basel) (2021) 13:1517–34. doi: 10.3390/cancers13071517

16. Kupelian, PA, Potters, L, Khuntia, D, Ciezki, JP, Reddy, CA, Reuther, AM, et al. Radical Prostatectomy, External Beam Radiotherapy< 72 Gy, External Beam Radiotherapy≥ 72 Gy, Permanent Seed Implantation, or Combined Seeds/External Beam Radiotherapy for Stage T1–T2 Prostate Cancer. Int J Radiat Oncol Biol Phys (2004) 58:25–33. doi: 10.1016/S0360-3016(03)00784-3

17. Goineau, A, D’aillières, B, De Decker, L, and Supiot, S. Integrating Geriatric Assessment Into Decision-Making After Prostatectomy: Adjuvant Radiotherapy, Salvage Radiotherapy, or None? Front Oncol (2015) 5:227. doi: 10.3389/fonc.2015.00227

18. Paulson, DF, Lin, GH, Hinshaw, W, and Stephani, S. Radical Surgery Versus Radiotherapy for Adenocarcinoma of the Prostate. J Urol (1982) 128:502–4. doi: 10.1016/S0022-5347(17)53016-5

19. Kupelian, PA, Elshaikh, M, Reddy, CA, Zippe, C, and Klein, EA. Comparison of the Efficacy of Local Therapies for Localized Prostate Cancer in the Prostate-Specific Antigen Era: A Large Single-Institution Experience With Radical Prostatectomy and External-Beam Radiotherapy. J Clin Oncol (2002) 20:3376–85. doi: 10.1200/JCO.2002.01.150

20. Potters, L, Klein, EA, Kattan, MW, Reddy, CA, Ciezki, JP, Reuther, AM, et al. Monotherapy for Stage T1–T2 Prostate Cancer: Radical Prostatectomy, External Beam Radiotherapy, or Permanent Seed Implantation. Radiother Oncol (2004) 71:29–33. doi: 10.1016/j.radonc.2003.12.011

21. Akakura, K, Suzuki, H, Ichikawa, T, Fujimoto, H, Maeda, O, Usami, M, et al. A Randomized Trial Comparing Radical Prostatectomy Plus Endocrine Therapy Versus External Beam Radiotherapy Plus Endocrine Therapy for Locally Advanced Prostate Cancer: Results at Median Follow-Up of 102 Months. Jpn J Clin Oncol (2006) 36:789–93. doi: 10.1093/jjco/hyl115

22. Cooperberg, MR, Vickers, AJ, Broering, JM, and Carroll, PR. Comparative Risk-Adjusted Mortality Outcomes After Primary Surgery, Radiotherapy, or Androgen-Deprivation Therapy for Localized Prostate Cancer. Cancer (2010) 116:5226–34. doi: 10.1002/cncr.25456

23. Donovan, JL, Hamdy, FC, Lane, J, Mason, M, Metcalfe, C, Walsh, E, et al. Patient-Reported Outcomes After Monitoring, Surgery, or Radiotherapy for Prostate Cancer. New Engl J Med (2016) 375:1425–37. doi: 10.1056/NEJMoa1606221

24. Potosky, AL, Davis, WW, Hoffman, RM, Stanford, JL, Stephenson, RA, Penson, DF, et al. Five-Year Outcomes After Prostatectomy or Radiotherapy for Prostate Cancer: The Prostate Cancer Outcomes Study. J Natl Cancer Inst (2004) 96:1358–67. doi: 10.1093/jnci/djh259

25. Wen, CP, Tsai, SP, and Chung, WS. A 10-Year Experience With Universal Health Insurance in Taiwan: Measuring Changes in Health and Health Disparity. Ann Intern Med (2008) 148:258–67. doi: 10.7326/0003-4819-148-4-200802190-00004

26. Chiang, C-J, You, S-L, Chen, C-J, Yang, Y-W, Lo, W-C, and Lai, M-S. Quality Assessment and Improvement of Nationwide Cancer Registration System in Taiwan: A Review. Jpn J Clin Oncol (2015) 45:291–6. doi: 10.1093/jjco/hyu211

27. Lepor, H. A Review of Surgical Techniques for Radical Prostatectomy. Rev Urol (2005) 7:S11.

28. Miller, LE, Efstathiou, JA, Bhattacharyya, SK, Payne, HA, Woodward, E, and Pinkawa, M. Association of the Placement of a Perirectal Hydrogel Spacer With the Clinical Outcomes of Men Receiving Radiotherapy for Prostate Cancer: A Systematic Review and Meta-Analysis. JAMA Netw Open (2020) 3:e208221. doi: 10.1001/jamanetworkopen.2020.8221

29. Chokkalingam, AP, Yeboah, ED, Demarzo, A, Netto, G, Yu, K, Biritwum, RB, et al. Prevalence of BPH and Lower Urinary Tract Symptoms in West Africans. Prostate Cancer Prostatic Dis (2012) 15:170–6. doi: 10.1038/pcan.2011.43

30. Rassen, JA, Shelat, AA, Myers, J, Glynn, RJ, Rothman, KJ, and Schneeweiss, S. One-To-Many Propensity Score Matching in Cohort Studies. Pharmacoepidemiol Drug Saf (2012) 21:69–80. doi: 10.1002/pds.3263

31. Brawley, S, Mohan, R, and Nein, CD. Localized Prostate Cancer: Treatment Options. Am Fam Physician (2018) 97:798–805.

32. Hamdy, FC, Donovan, JL, Lane, J, Mason, M, Metcalfe, C, Holding, P, et al. 10-Year Outcomes After Monitoring, Surgery, or Radiotherapy for Localized Prostate Cancer. N Engl J Med (2016) 375:1415–24. doi: 10.1056/NEJMoa1606220

33. Hoffman, KE, Penson, DF, Zhao, Z, Huang, L-C, Conwill, R, Laviana, AA, et al. Patient-Reported Outcomes Through 5 Years for Active Surveillance, Surgery, Brachytherapy, or External Beam Radiation With or Without Androgen Deprivation Therapy for Localized Prostate Cancer. JAMA (2020) 323:149–63. doi: 10.1001/jama.2019.20675

34. Resnick, MJ, Koyama, T, Fan, K-H, Albertsen, PC, Goodman, M, Hamilton, AS, et al. Long-Term Functional Outcomes After Treatment for Localized Prostate Cancer. N Engl J Med (2013) 368:436–45. doi: 10.1056/NEJMoa1209978

35. Chen, RC, Basak, R, Meyer, A-M, Kuo, T-M, Carpenter, WR, Agans, RP, et al. Association Between Choice of Radical Prostatectomy, External Beam Radiotherapy, Brachytherapy, or Active Surveillance and Patient-Reported Quality of Life Among Men With Localized Prostate Cancer. JAMA (2017) 317:1141–50. doi: 10.1001/jama.2017.1652

36. Zattoni, F, Montebelli, F, Rossanese, M, Crestani, A, Giannarini, G, and Ficarra, V. Should Radical Prostatectomy be Encouraged at Any Age? A Critical non-Systematic Review. Minerva Urol Nefrol (2017) 70:42–52. doi: 10.1111/j.1439-0272.2006.00730.x

37. Beutel, M, Weidner, W, and Brähler, E. Epidemiology of Sexual Dysfunction in the Male Population. Andrologia (2006) 38:115–21. doi: 10.1111/j.1439-0272.2006.00730.x

38. Hyde, Z, Flicker, L, Hankey, GJ, Almeida, OP, Mccaul, KA, Chubb, SP, et al. Prevalence and Predictors of Sexual Problems in Men Aged 75–95 Years: A Population-Based Study. J Sex Med (2012) 9:442–53. doi: 10.1111/j.1743-6109.2011.02565.x

39. Rosenbaum, CM, Fisch, M, and Vetterlein, MW. Contemporary Management of Vesico-Urethral Anastomotic Stenosis After Radical Prostatectomy. Front Surg (2020) 7:587271. doi: 10.3389/fsurg.2020.587271

40. Checcucci, E, Pecoraro, A, S, DEC, Manfredi, M, Amparore, D, Aimar, R, et al. The Importance of Anatomical Reconstruction for Continence Recovery After Robot Assisted Radical Prostatectomy: A Systematic Review and Pooled Analysis From Referral Centers. Minerva Urol Nephrol (2021) 73:165–77. doi: 10.23736/S2724-6051.20.04146-6

41. Lughezzani, G, Sun, M, Perrotte, P, Alasker, A, Jeldres, C, Isbarn, H, et al. Comparative Study of Inguinal Hernia Repair Rates After Radical Prostatectomy or External Beam Radiotherapy. Int J Radiat Oncol Biol Phys (2010) 78:1307–13. doi: 10.1016/j.ijrobp.2009.09.065

42. Nilsson, H, Stranne, J, Stattin, P, and Nordin, P. Incidence of Groin Hernia Repair After Radical Prostatectomy: A Population-Based Nationwide Study. Ann Surg (2014) 259:1223–7. doi: 10.1097/SLA.0b013e3182975c88

43. Alder, R, Zetner, D, and Rosenberg, J. Incidence of Inguinal Hernia After Radical Prostatectomy: A Systematic Review and Meta-Analysis. J Urol (2020) 203:265–74. doi: 10.1097/JU.0000000000000313

44. Zhao, H, Zhou, L, Li, L, Coon, J, Chatterton, RT, Brooks, DC, et al. Shift From Androgen to Estrogen Action Causes Abdominal Muscle Fibrosis, Atrophy, and Inguinal Hernia in a Transgenic Male Mouse Model. Proc Natl Acad Sci U.S.A. (2018) 115:E10427–36. doi: 10.1073/pnas.1807765115

45. Wallis, CJ, Glaser, A, Hu, JC, Huland, H, Lawrentschuk, N, Moon, D, et al. Survival and Complications Following Surgery and Radiation for Localized Prostate Cancer: An International Collaborative Review. Eur Urol (2018) 73:11–20. doi: 10.1016/j.eururo.2017.05.055

46. Lennernäs, B, Majumder, K, Damber, J-E, Albertsson, P, Holmberg, E, Brandberg, Y, et al. Radical Prostatectomy Versus High-Dose Irradiation in Localized/Locally Advanced Prostate Cancer: A Swedish Multicenter Randomized Trial With Patient-Reported Outcomes. Acta Oncol (2015) 54:875–81. doi: 10.3109/0284186X.2014.974827




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.


Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Wu, Huy, Liao and Huang. 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.


OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Acute, Subchronic, and Chronic Complications of Radical Prostatectomy Versus Radiotherapy With Hormone Therapy in Older Adults With High-Risk Prostate Adenocarcinoma

      

        		

          Purpose

        



        		

          Patients and Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Patients and Methods

        

          		

            Database

          



          		

            Study Cohort

          



          		

            Study Covariates and End Points

          



          		

            PSM

          



          		

            Statistical Analysis

          



        



        



        		

          Results

        

          		

            Study Cohort

          



          		

            Acute and Subchronic Complications

          



          		

            Chronic Complications After Treatment

          



        



        



        		

          Discussion

        



        		

          Conclusions

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          Supplementary Material

        



        		

          Abbreviations

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table1.jpg
Days 1-90 after Tx
BPH symptoms

Impotence

ul

Urethral strictures
Hernias

Days 91-365 after Tx
BPH symptoms

Impotence

ul

Urethral strictures
Hernias

At 2 years after Tx
BPH symptoms

Impotence

ul

Urethral strictures
Hernias

RP

N =277, %

264 (88.81)
21 (7.58)
99 (35.74)
12 (4.39)
30 (10.83)

128 (46.21)
9(3.25)
70 (25.27)
6(2.17)

28(10.11)

113 (40.79)
11(3.97)
72 (25.99)
8(2.89)
30 (10.83)

IMRT + long-term HT

N =382, %

376 (98.43)
31(8.12)
76 (19.90)
13 (3.40)
16 (4.19)

332 (86.91)
26 (6.81)
72 (18.85)
6(1.57)
13 (3.40)

310 (81.15)
20 (5.24)
68 (17.80)
7(1.89)
13 (3.40)

IMRT vs RP (ref.)

adjusted odds ratios* (95% CI)

309 (1.21,7.87)
1.17 (1.08, 1.35)
0.45 (0.32, 0.63)
1.18 (0.34, 1.76)
0.36 (0.19, 0.68)

6.05 (4.53,9.72)
119 (1.01, 2.81)
0.69 (0.48, 0.97)
1.21 (0.80, 7.25)
0.32 (0.16, 0.62)

6.35 (5.02, 9.76)
1.50 (0.70, 3.19)
0.62 (0.43,0.92)
1.65 (0.38, 8.29)
0.29 (0.15, 0.58)

.022
.035
.007
.391
.017

.009
.045
.048
.262
.021

.003
.359
.034
184
.005

P value

*Multivariable model with adjustment of covariates: Age, year of diagnosis, CCl scores, myocardial infarction, congestive heart failure, peripheral vascular disease, cerebrovascular disease,
chronic pulmonary disease, diabetes, hypertension, income, hospital area, hospital level, clinical T stages, Gleason score, grade, preoperative PSA, and D’Amico risk classification. Least
square mean difference for odds ratio for binary variables via fitting generalized liner model with stratification of matched pairs.
RP, radical prostatectomy; IMRT, intensity-modulated radiation therapy; Cl, confidence interval; Ul, urinary incontinence; Ref., reference group; N, number; BPH, benign prostatic
hyperplasia; HT, hormone therapy; Tx, treatment.





OEBPS/Images/table2.jpg
RP IMRT+ long-term HT IMRT vs RP (ref.)

N =277, % N =382, % adjusted odds ratios* (95% CI) P value
At 3 years after Tx
BPH symptoms 105 (37.91) 276 (72.25) 5.68 (3.91, 8.25) .021
Impotence 11(3.97) 15 (3.93) 1.47 (0.71, 3.08) 252
ul 60 (21.66) 50 (13.09) 0.69 (0.46, 0.84) 007
Urethral strictures 5(1.81) 5(1.31) 1.97 (0.87, 8.57) 237
Hermnias 20 (7.22) 9(2.36) 0.32 (0.15, 0.71) 014
At 4 years after Tx
BPH symptoms 58 (20.94) 142 (37.17) 5.19 (3.52, 9.21) 009
Impotence 6(2.17) 10 (2.61) 1.26 (0.73, 5.47) A21
ul 36 (13.00) 26 (6.81) 0.51(0.29, 0.89) .013
Urethral strictures 3(1.08) 3(0.79 1.04 (0.57, 2.23) 321
Hernias 10(3.61) 3(0.79 0.23 (0.16, 0.85) .005
At 5 years after Tx
BPH symptoms 46 (17.69) 113 (29.58) 415 (2.82, 7.37) 007
Impotence 5(1.81) 8 (2.09) 1.02 (0.72, 2.11) 118
ul 29 (10.47) 21 (5.50) 0.50 (0.28, 0.88) 008
Urethral strictures 2(0.72) 2(0.52) 1.01 (0.55, 2.01) 230
Hernias 8(2.89) 2(0.52) 0.21(0.11,0.82) 002

*Multivariable model with adjustment of covariates: Age, year of diagnosis, CCl scores, myocardial infarction, congestive heart failure, peripheral vascular disease, cerebrovascular disease,
chronic pulmonary disease, diabetes, hypertension, income, hospital area, hospital level, clinical T stages, Gleason score, grade, preoperative PSA, and D’Amico risk classification. Least
square mean difference for odds ratio for binary variables via fitting generalized linear mode! with stratification of matched pairs.

RP, radical prostatectomy; IMRT, intensity-modulated radiation therapy; Cl, confidence interval; Ul, urinary incontinence; Ref., reference group; N, number; BPH, benign prostatic
hyperplasia; Tx, treatment.





OEBPS/Images/fonc.2022.875036_cover.jpg
, frontiers ‘ Frontiers in Oncology

Acute, Subchronic, and
Chronic Complications of
Radical Prostatectomy Versus
Radiotherapy With Hormone
Therapy in Older Adults With
High-Risk Prostate Adenocarcinoma





