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The family of poly (ADP-ribose) polymerases (PARPs) consists of 17 members, which have been demonstrated as having effects on a series of cellular processes, including DNA replication and repair. PARP inhibitors (PARPi) suppress DNA repair through “PARP trapping”, thus, constitute an important treatment option for cancer nowadays. In addition, PARP inhibition and homologous recombination repair (HRR) defects are synthetically lethal, giving a promising therapeutic for homologous recombination repair deficient (HRD) tumors including BRCA mutation. However, overlapping hematologic toxicity causes PARPi to fail in combination with some first-line chemotherapies. Furthermore, recent literature has demonstrated that PARP1 inhibition and PARP1-DNA trapping are key for antitumor activity in HRD cancer models. Currently approved PARPi have shown varying levels of selectivity for the entire 17-member PARP family, hence contribute to toxicity. Together, these findings above have provided the necessity and feasibility of developing next-generation PARPi with improved selectivity for PARP1, expanding significant clinical values and wide application prospects both in monotherapy and combination with other anticancer agents. In this review, we summery the latest research of current approved PARPi, discuss the current status and future promise of next-generation PARP1-selective inhibitor AZD5305, including its reported progress up to now and anticipated impact on clinical.
Keywords: PARP inhibitors, improved selectivity, novel therapy, oncology, AZD5305
1 INTRODUCTION
In the last 50 years ago, since poly (ADP-ribose) polymerase 1 (PARP1) was first discovered (Nishizuka et al., 1967), the field of PARP biology has expanded dramatically. Advances in our understanding of the role of PARP1 in DNA repair have expanded the clinical application of PARP inhibitors in various diseases, especially cancers, as tumor cells are highly sensitive to PARP inhibition because of DNA repair defects (Curtin and Szabo, 2020). For example, germline or somatic aberrations in the DNA damage repair genes are found in 19% of primary prostate cancer and almost 23% of metastatic castration-resistant prostate cancer (Boussios et al., 2021). Among the 17 members of PARP family, PARP1 is the best described enzyme and plays a critical role in the repair of single strand breaks (SSB) through the base excision repair (BER) pathway. Furthermore, PARP2 has been implicated in the regulation of red blood cell production (erythropoiesis) (Farrés et al., 2015). This review provides a brief summary about mechanisms of PARP inhibition in oncology, introduces the adverse effects of approved PARPi, more importantly, provides current status and future promise of next-generation PARP 1-selective inhibitor AZD5305.
2 PARP INHIBITION IN ONCOLOGY
PARPi with the capacity for PARP1 and PARP2 (PARP1/2) DNA trapping, have achieved widespread success as a target therapeutics for a variety of cancers, as ovarian cancer, breast cancer, pancreatic cancer and prostate cancer in particular, both in monotherapy and in combination with additional therapies such as anti-angiogenic agents or immune checkpoint inhibitors (Gong et al., 2020a). Molecular mechanisms of the anticancer effects including “PARP trapping” and synthetically lethal.
2.1 PARP inhibitors suppress DNA repair through “PARP trapping”
SSBs caused by chemical or physical interference, such as chemical reagents and ionizing radiation, may be repaired by PARP pathway, through the mechanism of PARP1/2 bind to DNA breaks and recruit repair enzymes via auto-PARylation, resulting in tumor cell survival. PARPi suppress DNA repair through “PARP trapping” (Curtin and Szabo, 2020) [a term coined to refer to that under the application of PARPi, the prevention of PARP1 dissociation from the DNA (Kedar et al., 2012; Pommier et al., 2016)], inhibit the catalytic activity and prevent auto-PARylation, thus increase the number of DNA damage lesions and cause cell death (Pommier et al., 2016; Zandarashvili et al., 2020).
2.2 PARP inhibition and HRR defects are synthetically lethal
SSBs accumulate and cause replication fork collapse when PARP is inhibited, thus, lead to the DNA double-strand breaks (DNA DSBs) with genotoxicity (Farmer et al., 2005). Under the circumstance, HRR will be induced, proteins like BRCA1 and BRCA2 play a role in signalling and repairing between cells. However, when lacking HRR function (HRD), as in BRCA-mutant (BRCAm) cells, DNA DSBs will be processed by alternative but error-prone repair pathways (NHEJ, non-homologous end joining repair), which lead to the accumulation of genomic instability and ultimately cancer cell death (Bryant et al., 2005; Farmer et al., 2005).
3 CURRENT APPROVED PARP INHIBITORS
In 2014, olaparib was approved (Kim et al., 2015), followed by rucaparib in 2016 (Balasubramaniam et al., 2017), niraparib in 2017 (Ison et al., 2018), and talazoparib in 2018 (Hoy, 2018). Veliparib has not yet received regulatory approval, as further clinical research is still ongoing (Murai et al., 2014). Talazoparib with the lowest approved efficacious dosage is considered as the most potent clinically used PARPi (Curtin and Szabo, 2020). It is noteworthy that these approved PARPi were all initially discovered neither after the concept of PARP1-DNA trapping, nor the theory of synthetic lethality (Johannes et al., 2021).
Obviously, BRCAm cancer patients remain the main beneficiaries, however, many recent clinical trials have found that the non-BRCAm cancer patients can indeed gain survival benefits from PARPi, indicating the expanded application of PARPi, emphasizing the value of molecular characterization for cancer treatment decisions. Therefore, exploring a reliable and unified biomarker detection method to screen patients and select appropriate PARPi is demanded (Xu and Li, 2021). In the phase IIIb OPINION trial (NCT03402841) (Poveda et al., 2022), maintenance olaparib demonstrated clinical benefit in patients without a germline BRCA1/BRCA2 mutation (gBRCAm). Additionally, the phase Ⅲ trial L-MOCA (NCT03534453) (Gao et al., 2022), focused on olaparib maintenance monotherapy in Asian patients with platinum-sensitive relapsed (PSR) ovarian cancer has been published this year. As the first study to aim at the efficacy and tolerability of olaparib that specifically for Asian patients with PSR ovarian cancer, it highlights the promising efficacy of olaparib in Asian population. This open-label, single-arm, phase III study enrolled patients from countrywide clinical centers across China and Malaysia with high grade epithelial PSR ovarian cancer. Results suggested that regardless of BRCA status, olaparib maintenance therapy was relatively effective and well tolerated in Asian patients with PSR ovarian cancer. Likewise, the OReO study (NCT03106987), a phase IIIb, randomized, double-blind, placebo-controlled, multicenter study, is the first study to assess and further demonstrate the advanced efficacy and tolerability of olaparib retreatment in patients with PSR ovarian cancer, regardless of BRCA status. The new results of OReO study were presented at the 2021 Congress of the European Society of Medical Oncology (ESMO 2021). Apart from olaparib, a recent study has brought a new era of niraparib in first-line maintenance therapy of ovarian cancer in China. The PRIME trial (NCT03709316), a randomized, double-blind, placebo-controlled, multi-center, phase III clinical trial, enrolled advanced ovarian cancer patients who have achieved effective response after first-line platinum-containing chemotherapy, with the purpose of evaluating the safety and efficacy of ZL-2306 (niraparib) for maintenance treatment, has obtained positive results. As the first largest clinical trial used PARPi in maintenance therapy for advanced first-line ovarian cancer patients in China, as well as the first phase Ⅲ clinical study in the world to prospectively use individualized starting dose in treatment, its exciting data were presented on the Society of Gynecological Oncology (SGO) 2022 Annual Meeting. Notably, niraparib has been included in the 2022 Catalog of Medicines Covered by National Medical Insurance System in China. Apart from ovarian cancer, a latest phase II study (NCT02032823) has demonstrated that PARP inhibition is also an effective treatment for patients with metastatic breast cancer with gPALB2 (ORR, 82%) and sBRCA1/2 (ORR, 50%) mutations, significantly expanding the population of breast cancer patients who may benefit from PARPi, indicating that not only gBRCA1/2 mutation carriers, but also other mutations in homologous recombination-related genes may benefit from PARPi (Tung et al., 2020). Likewise, according to an article published in the Lancet Oncology July 2022 (NCT03404960), PARPi combined with nivolumab or niraparib has shown effectiveness among pancreatic cancer patients, even though the BRCA mutation rate in pancreatic cancer is only about 4%–7% (Reiss et al., 2022). Studies above suggested that regardless of biomarker status, PARPi may still show clinical benefits, indicating the application of PARPi in the treatment of non-BRCAm cancer is expected.
3.1 Adverse effects
The specific mechanism of PARPi is to target cancer cells based on their inherent deficiencies, while appearing to avoid normally functioning cells, thus, may infer a low toxicity profile. However, these first-generation drugs inhibit both PARP1 and PARP2 (as well as other PARP family members) and generally present a class of undesirable adverse event, including hematological effects, gastrointestinal effects, renal toxicities, fatigue and so on (Dellavedova et al., 2021). These adverse effects common to PARPi are usually mild, tend to occur during the early stage of treatment and are managed by dose interruption or dose reduction, but they can be serious in rare cases, leading to dose discontinuation. It is worth noting that the performance of PARPi declines due to increased risks of selected adverse events, moreover, side effects have limited the clinical applicability of PARPi, especially in combination with already poorly tolerated chemotherapeutic agents (Dellavedova et al., 2021). Additionally, not only from the efficacy and toxicity aspects, combining PARPi in therapeutic is not currently recommended from the cost-effective perspective (Gong et al., 2020b). Notably, PARP2 is particularly linked with the hematological toxicities, which arouse the interest of developing next-generation PARPi with improved selectivity for PARP1. Summary of adverse events in phase Ⅲ trials of PARPi in the front-line ovarian/breast cancer setting is shown in Supplementary Materials.
3.1.1 Hematological toxicities
Hematological toxicities are a very common class effect of PARPi, which tend to occur early after treatment initiation with recovery several months later, sometimes requiring dose interuptions or reductions (Berek et al., 2018). According to the six phase Ⅲ trials in the front-line ovarian cancer setting (Supplementary Table S1) (Mirza et al., 2016; Coleman et al., 2017; Pujade-Lauraine et al., 2017; Moore et al., 2018; González-Martín et al., 2019; Ray-Coquard et al., 2019), as well as in the three phase Ⅲ trials in the front-line breast cancer setting (Supplementary Table S2) (Robson et al., 2017; Litton et al., 2018; Tutt et al., 2021), anemia is the most common hematological disorders among PARPi, other common hematologic events including thrombocytopenia, neutropenia and leukopenia. A systematic review analyzing relevant clinical trials and comprising 4,553 patients with advanced ovarian cancer for evaluation of toxicity profile showed that patients treated with PARPi exhibited higher risks of all-grade and high-grade hematological toxicities, including anemia, leucopenia, neutropenia and thrombocytopenia (Hao et al., 2021). Mainly due to the bone marrow toxicity and negative effects on the peripheral blood, anemia notably is the most common adverse event reported from dual PARP1/2 inhibitors, as PARP2 having been particularly related to erythropoiesis (Farrés et al., 2015). Observed hematological disorders such as anemia, thrombocytopenia and neutropenia are both more pronounced with niraparib comparing with rucaparib and olaparib, therefore, a weekly testing in the first month of platelet concentrations is recommended by the niraparib FDA label (ZEJULATM (niraparib) capsules, 2019). It has been demonstrated that the cause of thrombocytopenia with the applying of PARPi is associated with a reversible decrease in megakaryocyte proliferation and maturation (Berek et al., 2018). In order to monitor hematological toxicity, an intermittent complete blood count is recommended for patients starting treated with PARPi or those who undergo a dose modification.
3.1.2 Gastrointestinal toxicities
Based on six ovarian cancer studies (Mirza et al., 2016; Coleman et al., 2017; Pujade-Lauraine et al., 2017; Moore et al., 2018; González-Martín et al., 2019; Ray-Coquard et al., 2019) and three breast cancer studies (Robson et al., 2017; Litton et al., 2018; Tutt et al., 2021), nausea is most common among all the gastrointestinal adverse events, which is a common class effect adverse event for PARPi occuring at an early stage and is considered to be worse during the first cycles (Madariaga et al., 2020). Other frequent gastrointestinal symptoms include constipation, vomiting, decreased appetite, abdominal pain and diarrhea. A meta-analysis included 29 randomized controlled trials (RCTs) and 9,529 patients suggested that patients who received veliparib had a relatively lower risk of all-grade vomiting and nausea (Sun et al., 2021). Evaluation or monitoring of weight loss might be helpful, as for the treatments, nutrition consultation is recommended (National Comprehensive Cancer Network (NCCN), 2019), and medication as prokinetic and anti-histamine drugs are generally helpful to meliorate symptoms.
3.1.3 Renal toxicities
Increased creatinine concentration is another common adverse event in the presence of PARPi, mainly due to the interacts with MATE1 and MATE2-K renal transporter proteins, which play a important role in renal secretion (LaFargue et al., 2019). Importantly, elevation of serum creatinine not necessarily reflect to kidney insufficiency, thus a thorough assessment of glomerular filtration rate (GFR) is recommended when concern exists for renal disfunction.
3.1.4 General toxicities
General disorders include fatigue/asthenia, a universal toxicity for nearly all PARPi, which also captured in high frequency by the patient-reported outcomes (Oza et al., 2018). Experts recommend that non-pharmacological treatments, such as exercise and cognitive behavioral therapy to reduce symptoms.
3.1.5 Less common toxicities
The incidence rate of rare adverse events continues to increase, especially with some of the novel combination regimens. Some of the more common, yet overall infrequent, however cannot be entirely ignored toxicities of PARPi affect the neurological, respiratory, psychiatric, musculoskeletal, and connective tissue, cardiovascular systems, for example, myelodysplastic syndrome is a rare but serious adverse event related to PARPi treatment, found in approximately 1% of patients (ZEJULATM (niraparib) capsules, 2019), (LYNPARZA® (olaparib). U.S, 2019; RUBRACA® (rucaparib) tablets, 2019).
3.2 The development of PARP inhibitor resistance
PARPi resistance is ubiquitous in clinic. It is reported that over 40% of BRCAm ovarian cancer patients failed to benefit from PARPi (Audeh et al., 2010; Fong et al., 2010). As HRD is the main prerequisite for the anticancer effects of PARPi, HRR becomes the predominant cause of PARPi resistance. It is suggested that PARPi resistance can occur through several different mechanisms: restoration of HRR pathway, protection of the DNA replication fork, increasing PARylation activity, reversion mutations, epigenetic modification and pharmacological alteration (Li et al., 2020).
In order to overcome PARPi resistance, the optimal combination of PARPi with other therapeutic regimens are urgently required. Combinatorial synergy and patient benefit may be described in the currently ongoing clinical trials with different agents. Yet, it is undeniable that overlapping hematologic toxicities from different targeted therapy with the current approved PARPi is a major limiting factor in the design. We assumed that the high selectivity of next-generation PARP1 inhibitor may potentially allow more efficacious doses of partner therapies to be applied in combination. Thus, much work is urgently needed to comprehensively understand PARPi resistance mechanisms and effectively promote novel PARPi.
4 PARP1-SELECTIVE INHIBITOR AZD5305
Studies by Murai et al. (2012) and Ronson et al. (2018) have both demonstrated that loss of PARP1 is the major driver of synthetic lethality with HRD, that is, the trapping of PARP2 to DNA is actually not necessary for synthetic lethality. Along with the increased risks of selected adverse events and the development of PARPi resistance, an exploration of next-generation PARPi with improved selectivity for PARP1 is desperately needed. Fortunately, a latest published literature delivered a novel, highly selective and potent PARP1 inhibitor AZD5305 (Johannes et al., 2021), with its good pharmacokinetics (PK), pharmacodynamics (PD) and safety pharmacology in vivo model, this compound represents a next-generation PARPi. These surprising findings were presented during the American Association for Cancer Research Annual Meeting 2022 in New Orleans, LA, held April 8–13 (AZD5305 More Tolerable than Earlier, 2022).
4.1 Discovery process
NMS-P118 is the first PARP1 selective inhibitor with demonstrated anticancer activity both in monotherapy and in combination (Papeo et al., 2015). Inspired by this work, Johannes et al. (2021) screened an extensive characterization of previously reported PARPi and initiated a medicinal chemistry program building on the high selectivity of FR257531. Using parallel chemistry to generate diverse analogs, X-ray crystallography to enable structure-based design, and with exploration of multiple nicotinamide mimetic cores, researchers were able to generate lead compound AZ4554, after made key improvements in secondary pharmacology including solving the hERG issues and reducing logD, subsequently obtained AZD5305.
4.2 Pharmacokinetics (PK) and Pharmacodynamics (PD)
AZD5305 exhibited a very favorable preclinical PK profile, very low plasma clearances, generally low steady-state volumes of distribution and high oral bioavailability in a preclinical investigation in vivo (Johannes et al., 2021). Along with its good potency, AZD5305 was expected to drive low efficacious doses, reflecting its high therapeutic potential. Another investigation of the PK/PD relationship in BRCA1m triple-negative breast cancer (TNBC) xenograft model MDA-MB-436 indicated that the maximum efficacy of AZD5305 was achieved when unbound plasma concentrations were maintained above the IC95 (Staniszewska et al., 2021).
4.3 Selectivity
It is found that AZD5305 is not only having the desired and promising PARP1 selectivity profile (∼500-fold vs. PARP2) but also has a surprising clean profile across the entire PARP family (Johannes et al., 2021), revealing its high selectivity. An immunofluorescence-based assay provided further proof, as even the tested concentrations were as low as nanomolar (nM), AZD5305 was able to selectively induce PARP1 trapping, whereas PARP2-trapping was not observed under any of the conditions (Illuzzi et al., 2021). These features lead to potent antiproliferative effects in HRR-deficient cells and minimal/no effects in HRR-proficient cells (Illuzzi et al., 2022). It is unprecedented that AZD5305 is able to specifically target cancer cell models with HRR-deficiency, while sparing HRR-proficient cells (Pilie et al., 2019).
Understanding the width of the therapeutic window for a novel drug is essential for developing effective and safe treatment plans. AZD5305 induced DNA damage and cell death on BRCAm cells, for example, the PALB2- and RAD51-mutated cell lines, with antiproliferative IC50 in the single-digit nM, whilst having minimal effects on isogenic BRCA-wild-type cell (Illuzzi et al., 2021). This was in contrast to the first-generation PARPi, which induced non-selective DNA damage. To observe the difference of effects on DNA repair deficient and proficient cell lines, indicates the wide therapeutic window and great potential of AZD5305 in clinical applications. Finally, the secondary pharmacology of AZD5305 is remarkably clean, showing high selectivity against a group of pharmacology targets, as only 8 (PDE6, PDE2A, PDE3A, dopamine receptor D4, ACHE, adenosine receptor A1, PDE10A2) of 98 targets tested had IC50 < 30 μM (Hande et al., 2021), indicating its less off-target activity.
Screening of AZD5305 and other PARPi on a panel of larger cell lines indicated that, as treated with different sensitivity cells, a differential clustering was revealed, which suggested that in different genetic backgrounds, AZD5305 may be utilized as a unique tool to explore and refine selective PARP1-related activities in cancer cells, and the effects of targeting them (Illuzzi et al., 2021). With this goal, Illuzzi et al. (2021) are currently performing CRISPR/Cas9 screens in order to identify genes that cause sensitization to AZD5305 when downregulation.
4.4 Potency
AZD5305 was tested for efficacy in BRCA1m TNBC patient-derived explant (PDX) model HBCx17, MDA-MB-436 model, DLD-1 BRCA2−/− and wild-type isogenic xenograft model respectively (Staniszewska et al., 2021). Similar results were obtained in the first three models, as it showed excellent potency compared with olaparib, enabled anti-tumor effects and tumor regression under a low-level dosage. Importantly, anti-tumor effects of AZD5305 continued after treatment withdrawal and sustained over 100 days, in contrast to the olaparib-treated group where regrowth of tumors was observed from day 63. As expected, AZD5305 showed no efficacy in the last model, again confirming its selectivity for HRD cells. Moreover, an investigation in BRCA1m TNBC xenograft model SUM149PT and BRCA WT TNBC PDX model HBCx-9 indicated that, comparing to each monotherapy treatment, AZD5305 was well tolerated and showed significant benefit when combined with carboplatin (Staniszewska et al., 2021). Likewise, another investigation in ovarian cancer xenografts (OC-PDXs) model had come to a conclusion that combined with carboplatin, AZD5305 stabilized the growth of tumours at doses as low as .1 mg/kg that on its own was not effective (Dellavedova et al., 2021). To sum up, AZD5305 showed improved efficacy and tolerability as monotherapy and in combination with standard of care chemotherapy in the in vivo preclinical models when compared to non-selective PARPi.
4.5 Hematologic toxicity
An hematotoxicity assay suggested that AZD5305 exerts less toxicity on human in vitro hematopoietic stem/progenitor cells (HSPCs) than talazoparib (Johannes et al., 2021). In rat models as a monotherapy, in comparison with olaparib, AZD5305 does not cause hematological toxicity at predicted clinically efficacious exposures, however, olaparib causes up to 50% reduction in hemoglobin (Leo and Johannes, 2021), again demonstrating that monotherapy toxicity of PARP1/2 inhibitors may be dependent on PARP2 inhibition. Furthermore, according to a subsequent rat in vivo study of combination chemotherapy, AZD5305 + carboplatin showed improved serologic tolerance compared with olaparib + carboplatin, as peripheral reticulocytes and myeloid erythroid precursor cells recover with continuous AZD5305 administration but not in the presence of continuous olaparib (Gill et al., 2021). Notably, this differentiation was maintained and confirmed again in a more closely mimic clinical protocol with two-weekly cycles and higher dose of carboplatin (Gill et al., 2021). Thus, regardless of monotherapy or in carboplatin combinations, AZD5305 has improved hematological tolerability over dual PARP1/2 inhibitors in rodents (Gill et al., 2021). Findings above has confirmed the pathogenic role of PARP2-associated hematologic toxicity, thus targeting only PARP1 can retain the therapeutic benefit of non-selective PARPi, while reducing potential for hematotoxicity (Illuzzi et al., 2022). Notably, provided factual evidence and further rationale for the improved hematologic profile expected for AZD5305 both in monotherapy and combination chemotherapy. We firmly believe that AZD5305 could overtake the current approved PARPi in combination strategy development, in particular, when the partner drug is prone to have hematologic toxicity.
4.6 Clinical development
In consideration of its impressive selectivity, enhanced potency, and improved toxicity profile in preclinical studies, AZD5305 is a promising next-generation PARPi and has been progressed into a first-in-human phase I/IIa modular, open-label, multi-center clinical trial on 12 November 2020 (NCT04644068, AstraZeneca, Cambridge, United Kingdom) (Supplementary Table S3). This research is designed to assess the safety, tolerability, pharmacokinetics, pharmacodynamics and preliminary efficacy of ascending doses of AZD5305 administered orally, either as monotherapy or in combination with anti-cancer agents in patients with advanced solid malignancies. The study is estimated to enroll 715 participants (age 18–130) and consists of five individual intervention modules, each evaluating the tolerability and safety of AZD5305 dosed both as monotherapy or in combination with a specific partner, involving paclitaxel (Ⅳ anti-microtubule agent), carboplatin (Ⅳ platinum chemotherapeutic), T-DXd and Dato-DXd (Ⅳ antibody-drug conjugate). The specific combination partner of the 2–5 modules is paclitaxel, carboplatin with or without paclitaxel, T DXd, Dato-DXd respectively. The control group (module 1) has only AZD5305 monotherapy. Each module is made up of two study parts (part A/B), consisting of dose-escalation and expansion cohorts respectively. Module 4 and 5 have only part A. Importantly, patients in part B must not have received prior PARPi-related therapy, either as a treatment or as maintenance. Detailed information about the studied diseases is ovarian cancer, breast cancer, pancreatic cancer, prostate cancer, and several additional indications for module 4 and 5, which include colorectal cancer, non-small cell lung cancer, biliary cancer, small cell lung cancer, bladder cancer, gastric cancer, cervical cancer, and endometrial cancer. Primary outcome measures contain the number of subjects with adverse events/serious adverse events, and the number of subjects with dose-limiting toxicity (DLT). The study started on 12 November 2020, approximately complete on 29 July 2025.
A newly launched study named PETRANHA was designed to evaluate the safety, tolerability, pharmacokinetics, pharmacodynamics and preliminary efficacy of AZD5305 when given in combination with new hormonal agents (enzalutamide, abiraterone acetate, darolutamide) in patients with metastatic prostate cancer (Supplementary Table S3). This is a multi-arm, open-label phase I/IIa study that estimated to be completed on 12 January 2024 (NCT05367440, AstraZeneca, Cambridge, United Kingdom). The study is estimated to enroll 72 participants (age 18–130) and consists of three individual study arms, each group receiving AZD5305 in combination with a hormonal agent. More detailed information is available at http://clinicaltrials.gov. Beyond that, researchers are continuing to test AZD5305 in PARP inhibitor–naïve patients and testing it with the HER2 antibody drug–conjugate (ADC) trastuzumab deruxtecan (Enhertu; AstraZeneca) and the TROP2-directed ADC datopotamab deruxtecan (AstraZeneca/Daiichi Sankyo) (AZD5305 More Tolerable than Earlier, 2022).
4.7 Future promise
In conclusion, AZD5305 is a highly potent next-generation PARP inhibitor (PARPi) and trapper, with enhanced anticancer efficacy and improved safety profile in preclinical models compared to other PARPis. Thus, it is an exciting and unique clinical candidate, with a variety of clinical options as a monotherapy or in combination with other agents. Future research should focus on evaluating the side effects, confirming the width of the therapeutic window, selecting eligible human subjects, managing resistance to combined therapies, and decreasing the preparation cost. If the abovementioned issues can be addressed, we firmly believe that a significant proportion of cancer patients will show improved overall survival with the use of AZD5305.
5 CONCLUSION
PARPis have transformed the oncology landscape. Approved PARPis (olaparib, rucaparib, niraparib, and talazoparib) have shown varying levels of selectivity for PARP1 over PARP2 and for the entire PARP family. The current approved PARPi has shown both statistically and clinically significant benefits in the treatment of cancer. Moreover, the application of PARPis in the treatment of non-BRCAm cancer is expected. The irreplaceable function of PARP1 in antitumor activity has led to an interest in the development of next-generation PARPis with improved selectivity for PARP1. AZD5305 was discovered by profiling current clinical and late-stage PARPis using fluorescence polarization binding assays. The discovery of AZD5305 represents a milestone for expanding the potential therapeutic opportunities for PARPis, as monotherapy or in combination with other agents. However, a thorough knowledge of the mechanism of action, indications, safety profile, and rational combination is imperative for the safe use of AZD5305 in clinical applications. Furthermore, the development of reliable methods for the detection of homologous recombination deficiency status is urgently needed to determine the beneficiary population.
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