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HBI-8000 is a small molecule inhibitor of class I HDACs and has been approved for the treatment of PTCL, ATL and, in combination with exemestane, in a subpopulation of breast cancer. Given the roles of HDACs in normal and cancerous cells, there are currently multiple clinical trials, by HUYABIO International, to test the efficacy of HBI-8000 in monotherapy or in combination settings in leukemias and in solid tumors. The current review is focused on the applications of HDACi HBI-8000 in cancer therapy and its potential in combination with DDR agents.
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Introduction

HDACs and their role in physiological or disease status have been extensively studied (1). HBI-8000 (also known as CS055, tucidinostat, chidamide, Epidaza® or Hiyasta®) is an orally bioavailable small molecule inhibitor of histone deacetylases (HDACs) targeting the catalytic pocket of class I HDACs. Biochemical analysis revealed that HBI-8000 selectively inhibits HDAC1, 2, 3 (class I) and HDAC10 (class II) (2). As an epigenetic modulator, inhibition of HDACs by HBI-8000 affects the expression of multiple downstream genes involved in cancer cell survival and proliferation, thereby suppressing tumor growth and invasiveness (3). HBI-8000 (Figure 1) was originally discovered and developed by Chipscreen Biosciences (Shenzhen, China). HBI-8000 showed reasonable safety and tolerability in the IND enabling studies, and was approved in 2014 by the China National Medical Products Administration for the treatment of relapsed/refractory peripheral T cell lymphoma (PTCL) (5). Additionally, HBI-8000 was approved in 2019 in combination with aromatase inhibitors for the treatment of breast cancer (locally advanced or metastatic) (6).




Figure 1 | HBI-8000 molecular structure N-(2-Amino-4-fluorophenyl)-4-[N-[(E)-3-(3-pyridyl) acryloyl]aminomethyl] benzamide (C22H19FN4O2; MW 390.41) (4).



HUYABIO International LLC (HUYABIO, San Diego, CA, USA) successfully licensed the rights to develop and commercialize HBI-8000 globally outside of China. HUYABIO initiated HBI-8000 clinical trials in relapsed/refractory adult T cell lymphoma/leukemia (R/R ATL) in Japan as monotherapy and later in combination with nivolumab in solid tumors in the USA. Table 1 contains list of all the major clinical trials and indications sponsored by HUYABIO International.


Table 1 | HBI-8000 clinical trials.





HBI-8000 in Monotherapy


PTCL in China

PTCL is a subset of non-Hodgkin’s lymphoma (NHL) comprised of the heterogenous populations of T-cells and NK cells (7). There are approximately 50000 patients diagnosed with PTCL in China each year. There is currently no first-line therapy in PTCL mainly due to limited number of patients and lack of randomized clinical trials. The main treatment options include stem cell transplantation and high-dose chemotherapy (5). Recent FDA approval of HDAC inhibitors [romidepsin (8) and belinostat (9)] in USA provided new treatment avenues for R/R PTCL patients. Similarly, chidamide was initially tested in China in R/R PTCL patients and in an open-label, single arm Phase II study with ORR being the primary endpoint (10). Out of 83 patients enrolled in the study, 79 were eligible to receive the therapy based on PTCL diagnosis. Patients were treated with chidamide at 30 mg BIW for 3 weeks and continued to receive the therapy till cancer progression. The ORR was 28% while the median OS and PFS were 21.4 and 2.1 months, respectively [4, 9]. The most notable AEs (≥ grade 3) were neutropenia (11%), leucopenia (13%) and thrombocytopenia (22%). These data led to approval of chidamide as an orphan drug by for R/R PTCL CFDA in 2014 (10).



R/R ATL in Japan

The safety and efficacy of HBI-8000 in PTCL in China (10) led to HUYABIO-sponsored registration studies in Japan following a Phase 1 trial in NHL (HBI-8000-201). These two registration studies were in PTCL (HBI-8000-203) and in refractory recurrent T-cell lymphoma ATL (HBI-8000-210).

ATL is a cancer of human mature T cells caused by infection with human T-cell lymphotropic virus 1 and is clinically divided into smothering, unfavorable chronic, lymphoma, and acute subtypes (11). According to the data provided by the Japan Ministry of Health, Labor, and Welfare, there are nearly 2000 ATL patients in Japan, 700–1000 of whom die from the disease each year (12). Aggressive ATL has a 3-year survival rate of only 25%. Conventional therapy includes chemotherapy, allogeneic hematopoietic stem cell transplantation, interferon-α treatment, and anti-CC chemokine receptor 4 antibody (mogamulizumab) therapy. The majority of ATL patients, however, develop resistance (relapse or refractory) to the above therapies, further emphasizing the need to develop novel approaches to treat ATL.

In 2016, Hasegawa and colleagues isolated ATL cells from relapsed patients and performed a cell viability assay with HBI-8000. The results of their investigation demonstrated induction of apoptosis in relapsed ATL cells treated with HBI-8000 and with a mean IC50 of 4.35 µM (3). Additionally, treatment with HBI-8000 resulted in the upregulation tumor suppressor genes such as p53 and p21 as an additional mechanism targeting ATL cells (3). Gene expression studies identified the upregulation of Bim, a pro-apoptotic factor, and NLRP3 inflammasomes, confirming the role of HBI-8000 in the induction of apoptosis in ATL cells (3). Additionally, cell cycle analysis in ATL-treated primary cells showed induction of cell cycle arrest in G1 and accumulation of cell in sub-G1 phase indicative of delay in cell cycle progression and potentially cell proliferation (3). When histone acetylation was measured, it was found that exposure to HBI-8000 increased H3 and H4 histone acetylation in the ATL cells, thus confirming HBI-8000 target engagement.

Consistent with the preclinical observations, in a clinical trial twenty-three patients were treated with HBI-8000 orally twice weekly (BIW), ORR was 30.4% [95% confidence interval (CI) 13.2–52.9%]. Median progression free survival (PFS) was 1.7 months (95% CI 0.8–7.4), median duration of response (DOR) was seven months (95% CI 3–9), and median OS was 12.1 months (95% CI 2.1–18.0) (13). All patients experienced adverse events (AEs), predominantly hematologic and gastrointestinal. Incidence of grade ≥3 AEs was 78.3%; most were laboratory abnormalities (decreases in platelets, neutrophils, white blood cells, and anemia). HBI-8000 was well tolerated with expected toxicities that could be managed with supportive care and dose modifications. Results from this clinical trial led to the granting of an orphan disease designation to HBI-8000 for R/R ATL and a marketing approval by PMDA (Pharmaceuticals and Medical Devices Agency) in Japan and under the brand name of Hiyasta®.

Additionally, HBI-8000 (chidamide) was approved in China as the treatment for r/r PTCL, under the brand name of Epidaza®. In the registration study, and in 79 patients receiving chidamide, the ORR was 28% (22 of 79) including 14% (11 of 79) with complete response/unconfirmed complete response (CR/CRu). Median progression-free survival and overall survival were 2.1 and 21.4 months, respectively. ATL patients tended to have higher ORR (50%) and CR/CRu rate (40%), as well as more durable responses to chidamide treatment. Most adverse events (AEs) were grade 1 or 2, and grade ≥ 3 that occurred in ≥10% patients were thrombocytopenia (22%), leucopenia (13%) and neutropenia (11%), respectively (10). Similarly, in the registration study in patients with r/r PTCL conducted in Japan and in South Korea, in the intent to treatment analysis in a total of 55 patients, the median PFS was 24.1 weeks, median DOR was 50.1 weeks and median OS was 99.1 weeks. Among the 46 patients, evaluable for objective response according to protocol criteria, ORR was 45.7% (21/46 [95% CI: 30.9, 61.0]). ORRs in PTCL subtypes were PTCL-NOS 35.3% (12/34); AITL 87.5% (7/8); ALCL, ALK 33.3% (1/3) and EATL 100.0% (1/1) respectively. All 55 dosed patients experienced adverse events. Most frequent AEs were hematological such as thrombocytopenia and neutropenia, followed by non-hematological AEs such as diarrhea and decreased appetite. AEs led to study drug interruption or dose reduction were observed in 72.7% (40/55) and led to the treatment discontinuation in 32.7% (18/55), respectively. The incidence of Grade ≥3 AEs was 83.6% and most AEs were asymptomatic laboratory abnormalities. HUYABIO submitted the results from this study to PMDA and received regulatory approval in Japan in November 2021.




HBI-8000 in Combination Therapy


Combination With Exemestane in HR+ Breast Cancer Patients (ACE Trial)

Preclinical studies indicated that HDAC inhibitors may sensitize resistant breast cancer cell lines to treatment with aromatase inhibitors through reduction of expression and stability of HER2 (14). ERs (estrogen receptor) transcriptional expression is regulated by a balance between recruitment of coactivators (causing transcriptional activation) such as HATs (histone acetyl transferases) (15) vs. recruitment of corepressors (downregulating suppression of transcription) such as HDACs (16). Therefore role of HDAC inhibitors in inhibiting activation of corepressors, leading to continuous expression of ER, suggested a potential therapeutic benefit for HDAC inhibitors in breast cancer in the clinic (17).

In addition to successful trials as monotherapy in subsets of leukemia patients, HBI-8000 was tested in combination with exemestane [steroidal aromatase inhibitor (18)] in post-menopausal HR+ breast cancer patients (6). In a randomized double-blind placebo control Phase III ACE trial, 365 patients were enrolled and assigned to tucidinostat (30 mg BIW) plus exemestane at 25 mg/kg qd (TE; n=244) or placebo (P; n=121) group. Patients were followed up for a median of 13.9 months, PFS was 7.4 vs. 3.8 months in the TE vs. P group respectively, and HR was 0.75 (6). The most common AE (grade 3 or 4) was neutropenia (51% in TE vs. 2% in P), thrombocytopenia (27% in TE vs 2% in P) and leucopenia (19% in TE vs 2% in P). The above data led to CFDA approval of tucidinostat in combination with exemestane in HR+ breast cancer (6).



Combination With Checkpoint Inhibitors in Solid Tumors

Recently CPIs have established themselves as the mainstay in cancer therapy. They have significantly improved treatment outcome in a subset of cancer patients and demonstrated the role of anti-tumor immunity in tumor progression and aggressiveness (19). However, similar to other anti-cancer agents, patients are either primarily refractory or develop resistance to CPI therapy over the course of treatment. Among the many factors involved in the development of resistance, epigenetic inhibitors have recently attracted increased attention, demonstrating a direct impact on the activity of tumor infiltrating immune cells via mechanisms such as i) induction of the activity of antigen-presenting cells and human leukocyte antigen expression, ii) reinvigoration of exhausted T cells, iii) upregulation of the expression of programmed death-ligand 1 (PD-L1) in cancer cells, and iv) modulating Treg cell activity in the tumor microenvironment (20). A recent study by Freeman and colleagues at Harvard University suggested that PD-L1 acetylation status determines its nuclear translocation and is necessary for anti-PD1 activity (21). PD-L1 is initially acetylated by p300 and subsequent deacetylation by HDAC2 determines PD-L1 nuclear translocation. Pharmacologic inhibition of HDAC2 with a selective HDAC2 inhibitor (santacruzamate A), but not of HDAC6, blocks PD-L1 nuclear translocation and induces the expression of immune-related genes involved in boosting anti-tumor immunity (21). Consistently, targeting HDAC2 using small interference RNA or CRISPR-Cas9 recapitulates the pharmacologic inhibition (21). As mentioned in the introduction, HDAC2 is one of the main targets of HBI-8000, providing further evidence that HDAC2 plays a role in the induction of tumor immunity in the tumor microenvironment. Additionally, p53 acetylation showed to play an important role in PD-1 transcription in cancer cells resulting in their growth inhibition independent of the role of PD-1 in the immune system explaining a synergy between HDAC inhibitors and p53 in tumor growth suppression (22). Therefore, HDAC inhibitors appear to play an important role in targeting solid tumors by induction of tumor immunity and directly by acetylation of key components of cancer cells survival.

We tested the efficacy of HBI-8000 in combination with anti-PD1, anti-PD-L1 or anti-CTLA4 monoclonal antibodies in multiple preclinical tumor models (e.g. MC38, CT26, and A20) to investigate its activity in tumor immunity. Compared to single agent CPI monotherapy, HBI-8000 significantly inhibited tumor growth when combined with the above antibodies (23). Mechanistic analysis of tumors using nanoString gene expression showed upregulation of genes responsible for dendritic cell activity, natural killer cells, and cytotoxic T cells in HBI-8000 monotherapy and in combination groups (23). Interestingly, expression of this group of genes was downregulated in the anti-PD1 monotherapy group, further confirming role of HBI-8000 in the induction of activity of key components of tumor immunity (23). Thus, it appears that HBI-8000 plays an important role in converting the tumor microenvironment from cold (immunosuppressive) to hot when combined with CPIs.

The above observations further motivated HUYABIO to initiate a clinical study (HBI-8000-302) to test the safety and efficacy of HBI-8000 (oral, 30 mg, biweekly) in combination with the standard dose of nivolumab (Opdivo®, BMS Pharmaceuticals) in patients with melanoma, non-small cell lung cancer, and renal cell carcinoma. Safety analyses showed that the combination was well tolerated. Furthermore, the efficacy observed in the melanoma patients who were naïve to CPI based therapy was encouraging and showed a PFS of 36.9 months vs. 5.7 months for nivolumab monotherapy using publicly available data (24). Furthermore, the overall objective response rate was 69.4%, with 4% complete response and the disease control rate was 94.4% among 36 patients evaluable for objective response. After a median follow-up of 10.8 months among the 38 patients receiving any amount of HBI-8000, the PFS was 36.9 months based on the intent-to-treat analysis. These observations, albeit preliminary, compared favorably with nivolumab monotherapy in this patient population.

The clinical data from Study HBI-8000-302 corroborated the preclinical findings, consisted with the expected role of HBI-8000 in anti-tumor immunity in melanoma patients. HUYABIO is currently conducting the global Phase III program (HBI-8000-303) in several countries around the world.




HDACs and DNA Damage Response

Independent of HBI-8000 studies, Miller et al., investigated role of HDACs in DDR (DNA damage response) and showed localization of HDACs 1&2 at DNA damage sites causing a reduction in acetylated H3K56 and H4K16 in cell lines treated with laser micro-irradiation (25). Treatment with an HDACi (sodium butyrate) blocked localization of HDAC 1&2 at the DNA damage sites. Depletion of both HDACs 1&2 but not HDAC3 resulted in hyperacetylation of H3K56 and H4K16 in human cancer cell lines. The HDAC 1&2 depleted cells were more sensitive to DDR signaling as measured by γH2AX and showed significant defect in repair mechanisms (26). Overall, these investigations indicated a significant role for HDACs 1&2 in DDR and suggested an additional mechanism for anti-tumor activity of inhibitors of HDAC 1&2 such as HBI-8000. Furthermore, combination of Vorinostat [a pan HDAC inhibitor (27)] and AZD1775 [targeting Wee1, a cell cycle checkpoint molecule (28)] showed synergy in tumor growth inhibition in a preclinical model of AML and via induction of DNA damage and premature entry into mitosis (29). These data further indicate an important role for HDAC inhibitors in future combination therapies with DNA damage agents in certain subset of cancer patients.



Discussion

Epigenetics plays an important role in regulating gene expression in normal and cancerous cells. Epigenetic factors (such as HDACs and DNMTs) have long been studied for their role in tumor progression. Given the ubiquitous expression of epigenetic factors in many cell types in TME and pending cancer type, epigenetic modulators may affect tumor growth via several mechanisms mainly induction of apoptosis, promotion of tumor immunity and interference with DDR. Overall, available preclinical and clinical data suggest HBI-8000 play significant roles in cancer therapy, either as monotherapy in ATL and PTCL or in combination with mainstay treatment, such as immune CPIs or aromatase inhibitors, in solid tumors. Recent studies on detailed molecular mechanisms of epigenetic factors along with biomarker identification for patient stratification may support application of epigenetic modulators such as HBI-8000 in combination therapy with other anti-cancer modalities.
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References

1. McClure, JJ, Li, X, and Chou, CJ. Advances and Challenges of HDAC Inhibitors in Cancer Therapeutics. Adv Cancer Res (2018) 138:183–211. doi: 10.1016/bs.acr.2018.02.006

2. Ning, ZQ, Li, ZB, Newman, MJ, Shan, S, Wang, XH, Pan, DS, et al. Chidamide (CS055/HBI-8000): A New Histone Deacetylase Inhibitor of the Benzamide Class With Antitumor Activity and the Ability to Enhance Immune Cell-Mediated Tumor Cell Cytotoxicity. Cancer Chemother Pharmacol (2012) 69:901–9. doi: 10.1007/s00280-011-1766-x

3. Hasegawa, H, Bissonnette, RP, Gillings, M, Sasaki, D, Taniguchi, H, Kitanosono, H, et al. Induction of Apoptosis by HBI-8000 in Adult T-Cell Leukemia/Lymphoma is Associated With Activation of Bim and NLRP3. Cancer Sci (2016) 107:1124–33. doi: 10.1111/cas.12971

4. Lu, X-P, Xie, A, Shi, L, Li, B, Ning, Z, Shan, S, et al. Benzamide Derivatives as Histone Deacetylase Inhibitors With Potent Differentation And Ant-Proliferation Activity. United States Patent US 7.550,490 B2 (Jun. 23, 2009).

5. Lu, X, Ning, Z, Li, Z, Cao, H, and Wang, X. Development of Chidamide for Peripheral T-Cell Lymphoma, the First Orphan Drug Approved in China. Intractable Rare Dis Res (2016) 5:185–91. doi: 10.5582/irdr.2016.01024

6. Jiang, Z, Li, W, Hu, X, Zhang, Q, Sun, T, Cui, S, et al. Tucidinostat Plus Exemestane for Postmenopausal Patients With Advanced, Hormone Receptor-Positive Breast Cancer (ACE): A Randomised, Double-Blind, Placebo-Controlled, Phase 3 Trial. Lancet Oncol (2019) 20:806–15. doi: 10.1016/S1470-2045(19)30164-0

7. Armitage, JO, Vose, JM, and Weisenburger, DD. Towards Understanding the Peripheral T-Cell Lymphomas. Ann Oncol (2004) 15:1447–9. doi: 10.1093/annonc/mdh409

8. Coiffier, B, Pro, B, Prince, HM, Foss, F, Sokol, L, Greenwood, M, et al. Results From a Pivotal, Open-Label, Phase II Study of Romidepsin in Relapsed or Refractory Peripheral T-Cell Lymphoma After Prior Systemic Therapy. J Clin Oncol (2012) 30:631–6. doi: 10.1200/JCO.2011.37.4223

9. O’Connor, OA, Horwitz, S, Masszi, T, Van Hoof, A, Brown, P, Doorduijn, J, et al. Belinostat in Patients With Relapsed or Refractory Peripheral T-Cell Lymphoma: Results of the Pivotal Phase II BELIEF (CLN-19) Study. J Clin Oncol (2015) 33:2492–9. doi: 10.1200/JCO.2014.59.2782

10. Shi, Y, Dong, M, Hong, X, Zhang, W, Feng, J, Zhu, J, et al. Results From a Multicenter, Open-Label, Pivotal Phase II Study of Chidamide in Relapsed or Refractory Peripheral T-Cell Lymphoma. Ann Oncol (2015) 26:1766–71. doi: 10.1093/annonc/mdv237

11. Sabattini, E, Bacci, F, Sagramoso, C, and Pileri, SA. WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues in 2008: An Overview. Pathologica (2010) 102:83–7.

12. Katsuya, H, Ishitsuka, K, Utsunomiya, A, Hanada, S, Eto, T, Moriuchi, Y, et al. Treatment and Survival Among 1594 Patients With ATL. Blood (2015) 126:2570–7. doi: 10.1182/blood-2015-03-632489

13. Tsukasaki, K, Hermine, O, Bazarbachi, A, Ratner, L, Ramos, JC, Harrington, W Jr., et al. Definition, Prognostic Factors, Treatment, and Response Criteria of Adult T-Cell Leukemia-Lymphoma: A Proposal From an International Consensus Meeting. J Clin Oncol (2009) 27:453–9. doi: 10.1200/JCO.2008.18.2428

14. Sabnis, GJ, Goloubeva, OG, Kazi, AA, Shah, P, and Brodie, AH. HDAC Inhibitor Entinostat Restores Responsiveness of Letrozole-Resistant MCF-7Ca Xenografts to Aromatase Inhibitors Through Modulation of Her-2. Mol Cancer Ther (2013) 12:2804–16. doi: 10.1158/1535-7163.MCT-13-0345

15. Kim, MY, Hsiao, SJ, and Kraus, WL. A Role for Coactivators and Histone Acetylation in Estrogen Receptor Alpha-Mediated Transcription Initiation. EMBO J (2001) 20:6084–94. doi: 10.1093/emboj/20.21.6084

16. Mazumdar, A, Wang, RA, Mishra, SK, Adam, L, Bagheri-Yarmand, R, Mandal, M, et al. Transcriptional Repression of Oestrogen Receptor by Metastasis-Associated Protein 1 Corepressor. Nat Cell Biol (2001) 3:30–7. doi: 10.1038/35050532

17. Jang, ER, Lim, SJ, Lee, ES, Jeong, G, Kim, TY, Bang, YJ, et al. The Histone Deacetylase Inhibitor Trichostatin a Sensitizes Estrogen Receptor Alpha-Negative Breast Cancer Cells to Tamoxifen. Oncogene (2004) 23:1724–36. doi: 10.1038/sj.onc.1207315

18. Giudici, D, Ornati, G, Briatico, G, Buzzetti, F, Lombardi, P, and di Salle, E. 6-Methylenandrosta-1,4-Diene-3,17-Dione (FCE 24304): A New Irreversible Aromatase Inhibitor. J Steroid Biochem (1988) 30:391–4. doi: 10.1016/0022-4731(88)90129-X

19. Kawakami Y, OS, Sayem, MA, Tsukamoto, N, and Yaguchi, T. Immune-Resistant Mechanisms in Cancer Immunotherapy. Int J Clin Oncol (2020). doi: 10.1007/s10147-019-01611-x

20. Barrero, MJ. Epigenetic Strategies to Boost Cancer Immunotherapies. Int J Mol Sci (2017) 18. doi: 10.3390/ijms18061108

21. Gao, Y, Nihira, NT, Bu, X, Chu, C, Zhang, J, Kolodziejczyk, A, et al. Acetylation-Dependent Regulation of PD-L1 Nuclear Translocation Dictates the Efficacy of Anti-PD-1 Immunotherapy. Nat Cell Biol (2020) 22:1064–75. doi: 10.1038/s41556-020-0562-4

22. Cao, Z, Kon, N, Liu, Y, Xu, W, Wen, J, Yao, H, et al. An Unexpected Role for P53 in Regulating Cancer Cell-Intrinsic PD-1 by Acetylation. Sci Adv (2021) 7. doi: 10.1126/sciadv.abf4148

23. Bissonnette, RP, Cesario, RM, Goodenow, B, Shojaei, F, and Gillings, M. The Epigenetic Immunomodulator, HBI-8000, Enhances the Response and Reverses Resistance to Checkpoint Inhibitors. BMC Cancer (2021) 21:969. doi: 10.1186/s12885-021-08702-x

24. Arheden, A, Skalenius, J, Bjursten, S, Stierner, U, Ny, L, Levin, M, et al. Real-World Data on PD-1 Inhibitor Therapy in Metastatic Melanoma. Acta Oncol (2019) 58:962–6. doi: 10.1080/0284186X.2019.1620966

25. Miller, KM, Tjeertes, JV, Coates, J, Legube, G, Polo, SE, Britton, S, et al. Human HDAC1 and HDAC2 Function in the DNA-Damage Response to Promote DNA Nonhomologous End-Joining. Nat Struct Mol Biol (2010) 17:1144–51. doi: 10.1038/nsmb.1899

26. Mah, LJ, El-Osta, A, and Karagiannis, TC. Gammah2ax: A Sensitive Molecular Marker of DNA Damage and Repair. Leukemia (2010) 24:679–86. doi: 10.1038/leu.2010.6

27. Grant, S, Easley, C, and Kirkpatrick, P. Vorinostat. Nat Rev Drug Discov (2007) 6:21–2. doi: 10.1038/nrd2227

28. Do, K, Doroshow, JH, and Kummar, S. Wee1 Kinase as a Target for Cancer Therapy. Cell Cycle (2013) 12:3159–64. doi: 10.4161/cc.26062

29. Zhou, L, Zhang, Y, Chen, S, Kmieciak, M, Leng, Y, Lin, H, et al. A Regimen Combining the Wee1 Inhibitor AZD1775 With HDAC Inhibitors Targets Human Acute Myeloid Leukemia Cells Harboring Various Genetic Mutations. Leukemia (2015) 29:807–18. doi: 10.1038/leu.2014.296




Conflict of Interest: All authors were employed by HUYABIO International LLC.


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 Shojaei, Goodenow, Lee, Kabbinavar and Gillings. 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/fonc.2021.768685_cover.jpg
’ frontiers
in Oncology

HBI-8000, HUYABIO Lead Clinical
Program, Is a Selective Histone
Deacetylase Inhibitor With
Therapeutic Benefits in
Leukemia and in Solid Tumors





OEBPS/Images/logo.jpg
’ frontiers
in Oncology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        HBI-8000, HUYABIO Lead Clinical Program, Is a Selective Histone Deacetylase Inhibitor With Therapeutic Benefits in Leukemia and in Solid Tumors

      

        		

          Introduction

        



        		

          HBI-8000 in Monotherapy

        

          		

            PTCL in China

          



          		

            R/R ATL in Japan

          



        



        



        		

          HBI-8000 in Combination Therapy

        

          		

            Combination With Exemestane in HR+ Breast Cancer Patients (ACE Trial)

          



          		

            Combination With Checkpoint Inhibitors in Solid Tumors

          



        



        



        		

          HDACs and DNA Damage Response

        



        		

          Discussion

        



        		

          Authors Contributions

        



        		

          Abbreviations

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table1.jpg
Trial Phase Indication Mono/Combo Place Clinical Trial Number Status

HBI-8000-101 Phase | All Mono USA Completed
HBI-8000-201 Phase | NHL Mono Japan NCT02697552 Completed
HBI-8000-210 Phase Il R/R ATL Mono Japan NCT02955589 Completed; JNDA accepted
HBI-8000-203 NDA PTCL Mono Japan NCT02953652 JNDA submitted
HBI-8000-302 Phase Ib/Il Melanoma, RCC, NSCLC Combo USA NCT02718066 Ongoing, not recruiting
HBI-8000-303 Phase IIl Melanoma Combo Global (Ex-China) NCT04674683 Trial initiated
HBI-8000-304  Phase | FE and DDI Healthy Volunteers Mono USA Completed

NHL, non-Hodgkin’s lymphoma; R/R ATL, relapsed/refractory adult T-cell leukemia/lymphoma; R/R PTCL, relapsed/refractory peripheral T-cell lymphoma; RCC, renal cell carcinoma;
NSCLC, non-small cell lung cancer; JNDA, Japan new drug application; FE, food effect; DDI, drug-drug interaction.





OEBPS/Images/fonc-11-768685-g001.jpg





