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The landscape of treating metastatic prostate cancer has evolved with the addition of Androgen Receptor pathway inhibitor (ARPI) to Androgen Deprivation Therapy (ADT), significantly improving survival rates. However, prolonged use of these therapies introduces notable side effects, prompting a need to revisit intermittent treatment duration. The EORTC 2238 De-Escalate trial is a pragmatic trial seeking to reassess the role of intermittent therapy in patients undergoing maximal androgen blockade (MAB) for metastatic hormone naïve prostate cancer (mHNPC), i.e., the combination of ADT with an ARPI, with the aims of reducing side effects, enhancing Quality of Life (QoL) and optimizing resource usage, while maintaining oncological benefits.
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1 Introduction

Androgen deprivation therapy (ADT) through surgical castration or GnRH analogs has been the standard of care treatment for advanced prostate cancer (PCa) for six decades. Seven trials have now demonstrated that combining ADT with one of the androgen receptor pathway inhibitors (ARPI) - abiraterone, apalutamide, enzalutamide, and darolutamide - significantly prolongs progression-free (PFS) and overall survival (OS) (1–7). Called maximal androgen blockade (MAB), the combination of ADT and an ARPI also delays the progression to a further line of treatment and deterioration of quality of life (QoL) by delaying symptomatic progression. Consequently, MAB has become the new standard of care for men with metastatic hormone-naïve prostate cancer (mHNPC), regardless of the tumor burden (high vs. low volume/risk), timing (de novo vs. metachronous), or the co-administration of docetaxel and/or prostate radiotherapy.

There is, however, a price to pay. In landmark trials, the treatment was administered continuously until progression or unacceptable toxicity, sometimes up to several years. The patient is thus exposed for extended periods to the well-known toxicities of ADT and, furthermore, to the specific side effects of ARPI.

Interestingly, prior to the era of the ARPI trials, intermittent ADT (iADT) was often used to alleviate the side effects of androgen deprivation. Three prospective trials have tested an iADT regimen in patients with newly diagnosed mHNPC. None of these trials showed a clear difference in OS of iADT versus continuous dosing (8–10). A 10% difference in mortality appeared to favor the continuous arm, however, this did not reach statistical significance. Non-inferiority cannot therefore be proved or disproved, nor can the superiority of either strategy be ruled out.

EORTC 2238 (De-Escalate) investigates the risk/benefit of intermittent treatment in patients on MAB for 6 to 12 months who have achieved a significant prostate-specific antigen (PSA) decline to ≤0.2 ng/ml (Figure 1). First demonstrated by Hussain, deep PSA response is a robust prognostic survival factor. Patients who are good responders are, therefore, likely to be exposed for longer periods to toxicities and side effects while deriving few benefits (11).




Figure 1 | Trial scheme.



This trial is essential to reassess the benefit of intermittent treatment in patients receiving ADT and an ARPI as it could potentially reduce side-effects, improve QoL and reduce resource utilization.




2 The new treatment landscape, its benefits, and consequences

The development of four ARPI has profoundly reshaped the management of mHNPC. They are the CYP17A inhibitor (abiraterone acetate) and the AR antagonists (apalutamide, darolutamide and enzalutamide). Seven trials have demonstrated that combining any of these drugs to ADT ± docetaxel consistently reduces the risk of death by 20 to 40%, delays progression to the next line of treatment and improves health related QoL (HRQoL) by delaying symptomatic progression. Apalutamide (TITAN trial) and enzalutamide (ARCHES and ENZAMET) have been evaluated in patients with either high or low-volume disease (4–6). Darolutamide has been tested only with docetaxel (ARASENS) (12). Abiraterone acetate has been evaluated in high-risk disease in the LATITUDE trial, but has also been tested in broader disease settings in the STAMPEDE and PEACE-1 trials (1, 3).

Hence, MAB with one of these agents is the new standard of care for mHNPC, notwithstanding the volume (high vs. low volume/risk) and timing of metastasis (de-novo vs metachronous) of the disease (EAU guidelines).

During the most recent Advanced Prostate Cancer Consensus Conference (APCCC), 77% of panelists recommended radical local treatment of the primary tumor and ADT plus one of the ARPIs for treating synchronous, low-volume HNPC (13). Eighty-nine percent of panelists recommended ADT and an ARPI (with 40% of them adding docetaxel) to treat synchronous, high-volume HNPC.

The addition of an ARPI to continuous ADT increases OS therefore resulting in a much longer treatment duration, thus increasing the toxicity associated. A recent meta-analysis of studies conducted in non-metastatic castration-resistant PCa (nmCRPC) concluded that the addition of an ARPI to ADT is associated with a significantly increased risk of cardiovascular events (RR = 1.71; 95% CI 1.29-2.27) and grade 3-4 hypertension (RR = 1.53; 95% CI 1.19-1.97) (14). In another recent review, the use of an ARPI was associated with an increased risk of falls and fractures: all-grade falls (RR, 1.8; 95% CI, 1.42-2.24; p < 0.001); grade ≥ 3 fall (RR, 1.6; 95% CI, 1.27-2.08; p < 0.001); all-grade fractures (RR, 1.59; 95% CI, 1.35-1.89; p < 0.001); and likely grade ≥3 fracture (RR, 1.71; 95% CI, 1.12-2.63; p = 0.01) (15). Furthermore, the recent systematic review and meta-analysis by Nowakowska et al. showed an increased risk of cognitive toxic effects (risk ratio (RR) 2.10; 95%CI 1.30-3.38; p = 0.002) and fatigue (RR 1.34; 95%CI 1.16-1.54; p <.001) with the use of ARPIs (16).




3 The need to revisit Intermittent androgen deprivation therapy

Intermittent ADT (iADT) consists of interrupting ADT in patients with a significant PSA response after 6 to 12 months of treatment. This allows the testosterone to return to normal, side effects to resolve, and HRQoL to improve. Regular measurements of testosterone and PSA are performed. ADT is restarted, usually upon PSA rise to a value at the investigator’s discretion, with each trial using its own individual criteria. Multiple cycles of on- and off-treatment can be performed in this way.

Nine randomized trials have assessed the feasibility of iADT as a strategy to preserve efficacy while decreasing side effects (17). All these trials used a conditional randomization scheme as the patients had to have achieved a predefined decrease in PSA levels from baseline. Three trials have included patients with mHNPC.

The FinnProstate Study VII randomized 852 locally advanced (50%) or metastatic (50%) PCa to receive ADT for 24 weeks (18). Five hundred fifty-four patients in whom PSA decreased to less than 10 ng/ml, or by 50% or more if less than 20 ng/ml at baseline, were randomized to intermittent (iADT) or continuous ADT (cADT). There were 248 prostate cancer-related deaths: 117 (43%) in the iADT and 131 (47%) in the cADT arms (p = 0.29). This study also investigated HR-Qol with a validated and self-administered 30-item questionnaire addressing ten domains (18). In metastatic patients, ADT improved the pain, activity limitation, and social functioning domain, with iADT further improving activity limitation, social functioning, and recovery of sexual functioning domains.

The South European Urooncological Group (SEUG) trial included 766 patients with locally advanced (67%) or metastatic PCa (30%) who have received a 3-month induction treatment (9). The 626 patients whose PSA level decreased to <4 ng/ml or 80% below the initial value were randomized between iADT and cADT. There was no difference in survival, with an HR of 0.99 (95% CI 0.80-1.23) and 170 deaths in the iADT arm and 169 deaths in cADT arm. Side effects were more pronounced in the continuous arm, and men treated with intermittent therapy reported better sexual function (p < 0.01). The median time off treatment for the patients on iADT was 52 (95% CI 39.4-65.7) weeks.

The intergroup trial SWOG-9346 (EORTC 30985) enrolled 3040 patients with newly diagnosed mHNPC to receive ADT for seven months (8). Of these, 1535 patients achieved a PSA decrease to ≤ 4 ng/mL and were randomized to iADT or cADT. The median follow-up period was 9.8 years. Median survival was 5.8 years in the cADT and 5.1 years in the iADT, resulting in a HR for death with iADT of 1.10 (90% CI 0.99-1.23). The 10% difference in mortality appears to favor the continuous arm, but this did not reach significance. Furthermore, the confidence limits crossed both unity and the pre-determined non-inferiority margin so that non-inferiority was neither proved nor disproved, and the superiority of either arm could not be ruled out. For patients receiving iADT, the median percentage of time on therapy was 47% (IQ range, 23-69). Intermittent treatment was associated with better erectile function and mental health (p<0.001 and p=0.003, respectively) at month three but not after that.

Niraula and Tannock systematically reviewed all the randomized trials comparing iADT to cADT (17). They identified nine studies totaling 5,508 patients treated with either approach. The pooled HR for OS was 1.02 (95% CI 0.94-1.11) for iADT compared with cADT, and the HR for progression-free survival was 0.96 (95% CI 0.76-1.20). Given that neither strategy showed superiority for time-to-event outcomes and iADT was associated with reduced cost, better convenience, and less potential toxicity, they recommended that men with relapsing locally advanced, or metastatic prostate cancer who achieved a good initial response to ADT be treated intermittently rather than continuously. Becker et al. recently performed a meta-analysis of 12 randomized clinical trials using the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) guidelines (19). There was no statistically significant difference in prostate cancer specific mortality between intermittent androgen deprivation therapy and continuous androgen deprivation therapy (RR=1.10 [0.85-1.42]) in this mixed population, comprising patients with failure after local treatment and locally advanced or metastatic prostate cancer. The analysis of non-prostate cancer mortality favored intermittent androgen deprivation therapy over continuous androgen deprivation therapy, but the difference was not statistically significant (RR=0.94 [0.76-1.17]).

The registration trials of MAB were designed using continuous administration of both drugs until progression, which is currently the standard of care. However, the continuous use of both drugs results in increased toxicity. In daily practice, physicians, must regularly assess the risk/benefit balance between continuous use or drug holidays. An urgent medical need is to redefine this risk/benefit balance with modern combinations.




4 Why a pragmatic clinical trial to revisit iADT?

Registration trials have certain essential limitations.

First, patients are carefully selected to avoid comorbidities and optimize treatment duration. Hence, patients with cardiovascular disease and cognitive changes are often underrepresented. Real-world data collections have shown a significant increase in hospitalization due to cardiovascular complications in patients with pre-existing cardiovascular comorbidities treated with ARPI (20).

Second, pragmatic clinical trials (PrCTs) differ from classical randomized controlled trials (RCTs) as they answer the critical question of the “effectiveness” of a treatment in the real-world population rather than its “efficacy” in a pre-specified highly selected patient population. PrCTs involve four key design elements: 1) enrolling a real-world population, 2) being conducted in a real-world setting, 3) capturing relevant outcomes important to inform optimal healthcare treatment decisions and 4) using an appropriate comparison arm, which may not always be a placebo treatment. One of the main advantages of PrCTs over real-world observational studies is the use of randomization (21).

Third, unlike explanatory RCTs, PrCTs seek to enroll a broader patient population, including those with comorbidities, adopt more flexible treatment dispensing instructions, and use existing data sources. This leads to more relevant and generalizable findings. Moreover, PrCTs are more likely to incorporate patient-centered outcomes, enabling assessing patient-centered outcomes that are not extensively collected in traditional RCTs. Patient-reported outcomes such as QoL, treatment adherence, and long-term survivorship are critical considerations for individuals living with cancer. By incorporating these outcomes into pragmatic trial designs, clinicians can gain a comprehensive understanding of the impact of interventions on patients’ lives, enabling shared decision-making and improving patient-centered care.




5 The challenges of conducting pragmatic clinical trials

As PrCTs target real-world patients deemed eligible for a given treatment by their physicians, minimizing the inclusion and exclusion criteria is necessary. Reducing the bureaucracy associated with modern RCTs is crucial to increase pragmatic trial participation by physicians and patients (22). Attempts should be made to reduce the complexity of the study by limiting the number of study procedures and visits, the length of patient questionnaires, or any other deviation from standard of care, routine clinical practice procedures. The idea is to be as close as possible to a real-world setting. The investigator selection should also represent the heterogeneity in clinical practice involving a mix of academic and non-academic centers from different countries.

RCTs are usually conducted in double-blind conditions, with data collection obtained via a strict protocol that must be closely adhered to, to produce robust data. Blinding allows for better reporting of critical endpoints or patients’ outcomes. This does not mimic real-life practice. Because ensuring high-quality data collection in PrCTs is essential, investigators may rely on unified electronic medical records (EMR) to capture prespecified events of interest. Other advantages of EMR include long-term treatment efficacy and safety monitoring at a lower cost. It can also produce data regarding the cost-effectiveness of a given treatment. The De-Escalate trial will incorporate all these principles.

The most critical implementation challenge, not unique to PrCTs, will be patient acceptance of their randomization choice. Patients experiencing toxicity on treatment may refuse to stay on MAB or become silently non adherent. Anxious patients or physicians may find it challenging to adhere to a treatment pause. To mitigate this risk, novel informed consent strategies have been developed, such as the two-stage informed consent, recently introduced by A. Vickers (23, 24).

In the two-stage consent process, patients are first informed that they are invited to join a study and discuss data collection and research procedures, such as questionnaires. They are then informed that they might later be randomly selected to hear about an experimental treatment, and if so, they can decide whether to try it or continue with the standard of care. Once baseline data have been collected, randomization will be performed centrally. Patients who signed the first consent and are not randomized to the experimental arm will stay in the control arm, receiving standard-of-care treatment. In De-Escalate, patients with deep PSA response will first consent to the collection of data. Then, within a month of the randomization, patients randomly selected to the intermittent treatment arm will be informed about the investigational treatment (here iMAB) and are asked to sign a second informed consent. If they refuse, they will stay on the control arm (cMAB) and the only addition to their clinical routine will be to complete HR-QoL questionnaires at regular intervals. PSA, testosterone, further anticancer treatment, and grade 3 to 5 toxicity will be collected from routine follow-up. Following the intent-to-treat principle, patients are analyzed in the experimental arm irrespective of their decision at this second stage. Vickers et al. have reported that conducting consent in two stages reduces the decisional anxiety, confusion, and information overload commonly associated with informed consent (23, 24). Although this raised some concerns during an advisory ethical committee review, with further explanations and endorsement from patients’ organization Europa Uomo, it was found acceptable.

Finally, a last major hurdle we observed while developing the study design was its recognition as a low interventional clinical trial. This is defined by EU clinical trial regulation (CTR) when 1) the interventional medicine product (IMP) is authorized and considered as SOC, 2) the use of the IMP is evidence-based and supported by robust scientific evidence on its safety and efficacy and 3) the additional diagnostic or monitoring procedures do not pose more than minimal additional risk or burden to the safety of the subjects compared to normal clinical practice. De-Escalate trial will not mandate the use of any specific ADT or ARPI drug. But instead, all medications currently used as standard of care under their marketing authorization, depending on the participating countries, will be available as treatment options, addressing the first two point of the definition of a low interventional clinical trial. Since there are no extra tests or imaging required, and monitoring of PSA and testosterone level is routinely done, there is no extra burden for the patients. We faced however some issues regarding the intermittent use of both ADT and ARPI or “treatment holiday”, as in registration trials, regulators requested that patients would be treated continuously for methodological reasons.




6 Assessing the “pragmatism” of a trial

Not every trial can be pragmatic. The PRECIS-2 criteria “PRagmatic-Explanatory Continuum Indicator Summary v2” have been developed to help investigators develop more pragmatic trials (25). It evaluates a trial’s design via several key dimensions: recruitment of participants (no exclusion criteria based on upper age limit, comorbidities, …) and investigators, the setting of the trial (multiple centers, academic and non-academic), the delivery and adherence to the protocol (flexibility in monitoring of compliance), follow-up (minimum number of FU visits), endpoints (relevant for patients such as OS or QoL) and analysis (all data are included in the analysis)?. Each dimension is scored between 0 to 5, with 5 being the most pragmatic.

We tested the PRECIS-2 tool with EORTC 2238 De-Escalate (Figure 2). It demonstrates the trials pragmatic approach, as it scores 5 points in eligibility, flexibility in treatment delivery, follow-up, primary outcome and primary analysis. It scores 4 in setting of the trial, adherence and organization. The only dimension to score 3 points is recruitment of patients. Figure 2 summarizes each dimension.




Figure 2 | PRECIS-2 evaluation of EORTC-2238.






7 Conclusion

Revisiting the concept of intermittent treatment in the era of combined treatment for metastatic hormone-naïve prostate cancer is a critical challenge. Routinely combining AR pathway inhibitors with androgen deprivation therapy does indeed significantly prolong survival but at the price of more toxicity and resource utilization. Patients with a profound PSA response deserve that we investigate a better balance between treatment duration, toxicity, and survival. Such trials require many patients from many countries, hence large resources.

Pragmatic trials have emerged as a valuable tool for generating evidence that could guide clinical practice and health policy decisions. These trials can improve treatment outcomes, enhance patient care, and optimize resource allocation by including diverse patient populations, evaluating patient-centered outcomes, and assessing implementation strategies. However, challenges include methodology issues, data collection quality, and balancing protocol flexibility with scientific rigor.

The EORTC 2238 De-Escalate trial will revisit the concept of intermittent treatment in patients with a deep PSA response after 6 to 12 months of induction treatment, seeking to spare them from chronic toxicities while maintaining their overall survival and improving their quality of life.
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