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ABSTRACT

Received:

Until recently there were few options for the treatment of metastatic melanoma
with chemotherapy agents (dacacarbazine and temozolamide), interleukin-2 therapy
or combination biochemotherapy as the most common therapeutic approaches.
Since 2007, 13 new FDA-approved therapies have been developed for treatment of
melanoma. Here in we review the current and upcoming novel therapies in clinical
development for the treatment of advanced and unresectable melanoma.
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Introduction
Metastatic melanoma is a serious form of invasive skin cancer,
that affects adolescents and adults of all ages and is associated with
a morbidity that has a substantial impact on day-to-day functioning
with a highest risk of mortality in patients with unresectable and
metastatic melanoma. The incidence of melanoma has doubled
during the past three decades in the United States according to
Center for Disease Control. The rate of new cases of melanoma
of the skin is 22.8 per 100,000 men and women per year in the
United States (US), and 2.3 percent of all adults will be diagnosed
with melanoma of the skin in their lifetime. The percentage of
melanoma cases observed by stage are 83% for localized, 9%
regional, 4% distant, and 4% unknown. The 5-year relative survival
rate from diagnosis for localized, early melanoma is over 99%, 68%
for melanoma that has spread regionally, and 30% for melanoma
that has spread to distant sites and 88% for unknown stage[1,2]. In
the United States, estimated new cases for 2022 were 99,780 with
7,650 deaths [3].

Cancer Immunotherapy and Targeted Therapy in
Melanoma

1)
2)

3)

Currently, available therapies for metastatic melanoma include:
iCPI(s), nivolumab,
ipilimumab;

pembrolizumab

and

anti-CTLA-4

Inhibitors to kinase pathways, including BRAF and mitogenactivated protein kinase (MEK), vemurafenib, dabrafenib,
trametinib, cobimetinib, encorafenib, and binimetinib for
BRAF mutation-positive melanoma; and
Intratumoral (IT) vaccine therapy, TVEC (Imlygic™).

In the last decade immunotherapy with anti-PD-1 monoclonal
antibodies (nivolumab and pembrolizumab) or anti-CTLA-4
antibody (ipilimumab) or targeted therapy for patients with BRAF
mutated tumor has demonstrated prolonged survival compared
to earlier approaches. The antibodies directed against the PD-1
receptor (OPDIVO®, Keytruda®) or its ligand, PD-L1 (Tecentriq®),
target this immune checkpoint interaction and at least in a subset
of melanoma of patients, promote antitumor immunity through
inhibition of the PD-1/PD-L1 checkpoint signaling axis. These new
treatment options have led to a marked improvement in survival
of patients with metastatic melanoma, however, even with the
current optimal therapy approximately 50% of patients diagnosed
with metastatic melanoma will succumb to death within 5 years
[4]. Until recently, only anti-CTLA-4 has shown an incremental
benefit when added to anti-PD-1 antibody but has also resulted in
a substantial increase in toxicity. The combination of nivolumab
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plus ipilimumab showed an absolute increase in survival of 6%
(52% to 58%) at 3 years compared to nivolumab alone but with
an increase in treatment-related Grade 3 or 4 adverse events from
21% to 59% [4]. Several new agents in combination with antiPD-1 immunotherapy are being examined in clinical studies with
the objective of increasing response rate and improving survival
with an acceptable safety and tolerability. These include, but not
limited to, indoleamine 2,3-dioxygenase (IDO) inhibitors, Toll-like
receptor-9 (TLR-9) agonists, pegylated interleukin (IL-2) and antilymphocyte activation gene (LAG)-3 antibody [5,6].

The ongoing clinical trials testing different combination
therapy with immune checkpoint inhibitor in advanced melanoma
showed mixed results. The Phase 3 PIVOT IO-001 study evaluating
the doublet therapy of Nektar Therapeutic’s bempegaldesleukin
(BEMPEG/NKTR-214) in combination with Bristol-Myers Squib
(BMS) Opdivo (nivolumab) compared to Opdivo monotherapy
as a first-line treatment for previously untreated unresectable or
metastatic melanoma - PIVOT-12 trial (NCT04410445) did not
meet its primary endpoints [7]. Following a review of the study for
efficacy and safety by an independent Data Monitoring Committee
(IDMC), the study did not meet the primary endpoints of progression
free survival (PFS) and objective response rate (ORR) and the
third primary endpoint of overall survival (OS) also did not meet
statistical significance at the first interim analysis. RELATIVITY-047,
a global Phase III trial testing the novel immunotherapeutic
combination of nivolumab + relatlimab which targets PD-1 and
LAG-3 pathways on the other hand met its primary endpoint of PFS
in extending progression free survival as a first-line treatment of
advanced or unresectable melanoma [8]. After a median follow-up
of 13.2 months, the study met its primary endpoint by significantly
improving median progression-free survival vs nivolumab alone.
By blinded independent review, median progression-free survival
was 10.2 months vs 4.6 months (hazard ratio [HR] = 0.75, P =
.0055). Opdualag, a fixed-dose combination of nivolumab 480 mg
+ relatlimab 160 mg administered intravenously every 4 weeks
was approved by FDA on March 18, 2022 although the secondary
endpoint of median overall survival was not reached with this
combination which was 34.1 months with nivolumab alone (HR =
0.80, P = .0593). Thus, Opdualag did not show any overall survival
benefit.
Despite new treatment options, there remains a substantial
unmet need for treatments that extend survival and provide a
better quality of life for patients with advanced and unresectable
melanoma. Anti-PD-1 and anti-cytotoxic T-lymphocyte-associated
protein-4 (anti-CTLA-4) therapies are constrained owing to
primary (de novo) and acquired resistance. This resistance is
attributed in part to epigenetic alterations in cells of the tumor
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microenvironment (TME) that play a major role in creating an
immunosuppressive environment and a lack of effectiveness of
immune checkpoint inhibitors (iCPIs) therapies [9]. Additionally,
combination therapy with nivolumab and ipilimumab results
in high grade toxicity rates of 55% to 59% including immunerelated adverse events (irAEs) that result in dose reductions and
discontinuation of treatment [10]. Approved standard of care (SOC)
therapies have limited ability to treat metastatic melanoma due to
significant heterogeneity in response and toxicity, and, as such,
these SOC treatments do not adequately address the medical needs
of all patients with metastatic melanoma.

Histone Deacetylases as a Therapeutic Target in Cancer

Histone acetylation and deacetylation play important roles in
the modulation of chromatin topology and the regulation of gene
transcription. There are three classes of histone deacetylase (HDAC)
enzymes (I, IIa/IIb, and IV) that utilize a zinc catalyzed mechanism
for deacetylation of histones and non histone proteins [11-17].
The HDAC inhibitors are a class of epigenetic modulators that act
as cytostatic agents to inhibit the proliferation of certain type of
cancer cells in culture and in vivo by inducing cell cycle arrest and
apoptosis [18]. HDAC activity is increased in several cancers and
may promote the malignant state through a variety of mechanisms.
Expression or activity of Class I HDACs (HDAC1, HDAC2, HDAC3,
and HDAC8) is elevated in acute myelogenous leukemia (AML);
acute promyelocytic leukemia (APL); non-Hodgkin’s lymphoma
(NHL); and prostate, gastric, colorectal, breast, and cervical cancers
[11,19-22]. Small interfering ribonucleic acid (siRNA) mediated
inhibition of HDAC1 or HDAC3 resulted in anti proliferative
effects, and HDAC2 inhibition using siRNA sensitizes tumor cells to
apoptosis [16,23,24].
Class IIb HDACs (HDAC6 and HDAC10) have been shown to
preferentially target non histone proteins, such as alpha tubulin and
heat shock protein (HSP) 90. HSP90 has been shown to participate
in malignant transformation by stabilizing oncoproteins such as
Bcr Abl, mutant flt-3, AKT, c-Raf, estrogen receptors, HER-2, and
vascular endothelial growth factor receptor VEGF-R. Alpha tubulin
suppresses apoptosis in tumor cells by facilitating lysosomal
clearance of misfolded proteins. Deacetylation of HSP90 and alpha
tubulin by HDAC6 or HDAC10 activates these proteins, contributing
to the malignant phenotype. Conversely, inhibitions of HDAC6 or
HDAC10 have been shown to inhibit tumor growth. The synergy
observed with the HSP90 inhibitor 17-AAG and the antitumor
proteasome inhibitor bortezomib further support these proposed
mechanisms [25-29]. Given the strong association of HDAC activity
with cancer, inhibition of HDACs has represented a promising
therapeutic strategy for cancer treatment.
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Rationale for Use of Selective HDAC Inhibitors for the
Treatment of Cancer
Cancer may be caused by genetic defects such as gene mutations
and abnormal gene expression. Epigenetic dysregulation, is
directly contributing in the growth of cancer cells and also affect
immunocyte function [30]. Some of these cancer cell intrinsic
defects are reversible and the promise of epigenetic regulators
like HDAC inhibitors is that they can concurrently target multiple
aberrant or compensatory signaling pathways found in cancer cells
by restoring the genome, and by modulation of transcriptome, to a
more normal like state [31]. Experiments performed with human
lymphoblastoid cell lines showed genes in several functional clusters
such as lysine acetyltransferase (KAT) were down regulated as well
as genes required for growth and maintenance of the lymphoid
phenotype. Whereas up-regulated gene clusters were enriched in
regulators of transcription, development and phenotypic change
were regulated by Class I HDAC Inhibitors such as vorinostat [32].
This includes several genes important for cell cycle (CCNA2/Cyclin
A2, CCNB2/Cyclin B2, CCNE2/Cyclin E2, CDKN1A/p21/WAF1,
CHEK1/checkpoint kinase 1), apoptosis (DR6/TNFRSF21/death
receptor 6) and the response to antitumor therapies (ABCB10,
ABCC2/MRP2, RAD23B, UBCH10/ubiquitin conjugating enzyme
E2C) [33,34]. Tucidinostat also regulated genes promoting
epithelial differentiation (CDH1, KRT8) and reducing the epithelial
mesenchymal transition (EMT), an important process in tumor
invasion and metastasis (CDH2/N cadherin) [35]. In addition to
HDAC1, 2, and 3, specific inhibition of HDAC6 or HDAC10 has been
shown to reduce expression of VEGF R1 and VEGF R2 in tumor cells,
presumably via enhancement of HSP90 acetylation suggesting an
additional mechanism for anti-tumor activity of HDACs [27].

Role of HDAC Inhibitors in Tumor Immunology

The unique aspects of HDAC inhibition that contribute to
anticancer activity have been described, e.g., reprogramming
distorted transcription patterns and signal pathways in tumor
cells, and modulation of the tumor microenvironment (TME)
via induction of the activity of the immune system [12,36]. For
instance, HDAC inhibitors of the benzamide class induce major
histocompatibility complex (MHC) Class I like antigens (e.g., MHC 1
polypeptide-related sequence A [MICA], MICB) and the ligand of the
natural killer (NK) group 2D protein (NKG2D), which can stimulate
innate antitumor immunity [37]. Similar effects were observed
with tucidinostat on in vitro cell lines and in clinical samples [33].
Tucidinostat enhances the cytotoxic effects of human peripheral
mononuclear cells ex vivo on K562 target cells via upregulation of
proteins involved in NK cell functions (e.g., NKG2D and granzymes).
This NK activity was also observed in peripheral white blood cells

34472

Volume 43- Issue 2

derived from 2 lymphoma patients who responded to chidamide
administration [33].
It has been reported that chidamide induces expression of
the leukemia specific antigen preferentially expressed antigen
in melanoma (PRAME) in both cell lines and leukemia blasts
in bone marrow samples from patients, resulting in increased
PRAME specific and cytotoxic T lymphocyte (CTL) mediated in
vitro cytotoxicity against leukemia [38]. Most importantly, the
pharmacological concentrations required to activate either NK
mediated or antigen specific CTL activities by tucidinostat in
vitro, ex vivo and in patients were between 100 and 500 nM, a
concentration where cytotoxicity against normal cells was not
evident. Inhibition of different subtypes of HDACs could have
distinct effects on regulatory T cell (TREG) activity. For example,
inhibition of Class I, Class II or Class IV subtypes 6, 9, and 11 may
exaggerate TREG expansion while inhibition of Class I subtypes 1, 2,
and 3 may repress the TREG expansion, which in general favors the
antitumor immune response by Class I selective inhibitors [39-42].

In summary, emerging data suggest that there are two distinct
mechanisms of action associated with tucidinostat, a direct
antitumor mechanism and immunomodulatory mechanism both of
which occur as a consequence of epigenetic modulation [33,34]. The
direct antitumor mechanism is mediated by preferential induction
of growth arrest and apoptosis in blood and lymphoid derived
tumor cells. The immunomodulatory mechanism is mediated by
activation of NK mediated and CD8+ CTL mediated antigen specific
cellular antitumor activity leading to partial reversal of EMT
and drug resistance of tumor cells. Tucidinostat (also known as
chidamide, HBI-8000, CS055, Epidaza®, Hiyasta®) is an epigenetic
regulator that can concurrently target multiple aberrant, silenced,
overexpressed, or other compensatory signaling pathways found in
cancer cells [43,44]. Tucidinostat displays a gene regulation pattern
that is consistent with that hypothesis [45].
In contrast, pan HDAC inhibitors (e.g., valproic acid [VPA],
trichostatin A [TSA], and suberoylanilide hydroxamic acid [SAHA])
have been reported to inhibit both NK and CTL activity, and are
less desirable in cancer immunotherapy where enhancement of
antitumor immune response is essential for efficacy [46]. Therefore,
selective HDAC inhibitors such as tucidinostat are considered more
suitable in cancer immunotherapy [47-49]. Immunomodulatory
effects of tucidinostat such as activation of NK and CD8 T cell
mediated antitumor activity makes it an attractive candidate
HDAC inhibitor for combination therapy with immune checkpoint
inhibitors (iCPI), such as anti PD-1 antibodies [45].

Rationale for Using Tucidinostat and CPI

Inhibition of different subtypes of HDACs could have distinct
effects on TREG activity [39-42]. Furthermore, a recent publication
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demonstrated the newly discovered role of HDAC2 in the nuclear
translocation of PD-L1 that regulates the immune response
gene expression [50]. This investigation is consistent with the
observation that inhibition of HDAC2 dependent acetylation of
intracellular transport system could enhance the therapeutic effect
of immune checkpoint inhibitors commonly used in the clinic.
Recent reports suggest that HDAC inhibition has a significant
effect on the expression of immune checkpoint co-inhibitory
and co-stimulatory molecules. Additionally, HDAC inhibition
may affect immunogenicity, antigen-presenting cell and T cell
priming, regulatory T cells, myeloid-derived suppressor cells, and
effector cell functions [51-54]. For example, HDAC inhibition has
been shown to upregulate PD-1 ligand in melanoma and thereby
augmenting immunotherapy with PD-1 blockade [55]. Class I HDAC
inhibitors upregulate the expression of PD-L1 and to a lesser extent
PD L2 in human and murine melanoma cell lines and in tumor
tissue isolated from cancer patients.
The upregulation of PD-1 ligands was durable and lasted

beyond 96 hours. These results suggest that combination of Class
I HDAC inhibitors, such as tucidinostat, may have additive or
synergistic activity in combination with PD-1 blockade antibodies.
The direct evidence supporting the synergy of tucidinostat with
immune checkpoint inhibitors was observed in preclinical studies.
Combination of tucidinostat and anti-PD-1 mAb significantly
inhibited growth of MC38 tumors compared to either single
agent therapy. Gene expression analysis of the treated MC38
tumors revealed significant changes in the expression of immune
checkpoints, with enhanced dendritic cell and antigen-presenting
cell functions, and modulation of MHC class I and II molecules.
These findings suggest that tucidinostat mediates epigenetic
modifications in the tumor microenvironment, leading to improved
efficacy of immune checkpoint inhibitors, and provide strong
rationale for combination therapies (tucidinostat plus CPI) in the
clinical setting [45].

Rationale for the Use of HDAC Inhibitors in Melanoma

Investigating antimelanoma potential of HDAC inhibitors have
indicated that HDAC inhibitors suppress growth of melanoma cells
by affecting not only growth/survival, but also by increasing their
immunogenicity [55-57]. These data provide a scientific rationale
for use of HDAC inhibitors in combination with CPIs in melanoma
patients [57]. It was shown that treatment with HDAC inhibitor such
as panobinostat (LBH589) results in increased expression of pro
inflammatory surface markers on melanoma cells and increased
surface expression of MHC, CD40, and CD80, thus increasing the
immunogenicity of melanoma cells and promoting enhanced T cell
activation [55,57,58]. These results indicate that HDAC inhibitors
are a potentially useful class of compounds for elucidating cell
signaling pathways and for developing new approaches to the
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treatment of melanoma [56]. Combination of HDAC inhibitor
MS-275 and interleukin 2 (IL 2) increased antitumor effect in a
melanoma model via activated cytotoxic T cells [46]. Furthermore,
recent clinical study data has shown that blockade of the PD-1/PDL1 interaction is effective in the treatment of melanoma, renal cell
carcinoma (RCC), and non small cell lung cancer (NSCLC) [59,60].

Importantly, responses to PD-1 blocking antibodies were
preferentially seen in patients with tumors expressing PD-L1,
and HDAC inhibitors targeting Class I HDACs, but not Class II,
augmented expression of PD-L1 in melanoma cells [55,57]. In
addition, increased expression of PD-L1 is dependent on inhibition
of multiple Class I HDACs. Class I HDAC inhibition upregulates
PD-1 ligands in melanoma and increases the efficacy of PD-1
blockade. Combination of an HDAC inhibitor and anti-PD-L1
monoclonal antibody in a preclinical model of melanoma showed
a survival advantage over those receiving either single agent
therapy [61]. It was also shown that HDAC inhibitors sensitize
apoptosis resistant melanomas to human CTLs through regulation
of TRAIL/DR5 pathway [62,63]. HDACs acting as mediators of
resistance to apoptosis in melanoma and as targets for combination
therapy with selective rapid acceleration of fibrosarcoma gene
B (BRAF) inhibitors; co targeting of HDACs and oncogenic
BRAF synergistically killed human melanoma cells [64,65].

Tucidinostat (HBI-8000): A Class I HDAC Inhibitor

Tucidinostat is a member of the benzamide class of HDAC

inhibitors designed to block the catalytic pocket of Class I HDACs. In
biochemical assays, tucidonostat inhibits several cancer associated
Class I HDACs and one Class IIb HDAC in the nanomolar range and
stimulates accumulation of acetylated histones H3 and H4 in tumor
cells [33]. In vitro, Tucidinostat inhibits the growth of a variety
of tumor cell lines, with half maximal inhibitory concentrations
(IC50) in the single digit micromolar range and was non toxic to non
transformed cells (IC50 ≥ 100 micromolar) [33]. In vivo, tucidinostat
has demonstrated dose dependent antitumor activity against a
panel of mouse and human xenograft models, producing 25% to
84% inhibition of tumor growth at doses that did not cause weight
loss or any overt signs of toxicity [33].

HUYABIO International, LLC (HUYABIO™) has licensed
worldwide rights outside China to the compound and is currently
developing HBI-8000 in combinations for the treatment of solid
tumors (such as melanoma, breast, kidney, and lung cancers) and
in diffuse large B-cell lymphoma (DLBCL). HUYABIO is developing
HBI-8000 as a monotherapy for treatment of hematological
malignancies and has received approval in Japan. The Ministry of
Health, Labor and Welfare (MHLW) in Japan approved tucidinostat
10 mg tablet for treatment of R/R adult T-cell leukemia/lymphoma
(ATLL) on 23 Jun 2021 and additional indication for R/R peripheral
T cell lymphoma (PTCL) on 25 Nov 2021. To date, multiple clinical
trials that have been initiated and/or completed with tucidinostat
(HBI-8000) in patients with various types of cancer by HUYABIO, as
of data cut-off date of 22 Dec 2021, is provided in Table 1.

Table 1: Clinical Trials Conducted by HUYABIO International, LLC with HBI-80000 (tucidinostat).
Study Number
(Number, Location of
Study)

Study Objective(s)

Phase
(Study Design)

Number of Subjects
Planned

Indications

Status

HBI-8000-101
(IND 078395, US)

Safety, Tolerability,
Efficacy, PK, PD

Phase 1 (OL, DF)

25

Completed

HBI-8000-210
(NCT02955589, Japan)

Safety, Efficacy, PK
Efficacy, Safety

Phase 1 (MC, OL, DE)

14

Advanced Solid Tumors
or Relapsed or Refractory
Lymphoma

PK, Food Effect/
Drug‑drug interaction

Phase 1

ATL

Completed

HBI-8000-201
(NCT02697552, Japan)
HBI-8000-304
(US)

HBI-8000-203
(NCT02953652, Japan
and Korea)
HBI-8000-302
(NCT02718066, US)
HBI-8000-303
(NCT04674683,
Global)

Efficacy, Safety and PK
Safety, Tolerability,
Recommend Phase 2
dose, Efficacy, PK, PD
Efficacy, Safety

NHL

Completed

16

Healthy adults

Completed

Phase 2b (MC, OL)

55

PTCL

Ongoing

Phase 1b/2
(MC, DE, CE)

98

Melanoma, RCC, NSCLC

Ongoing

Phase 3

480

Phase 2b (MC, OL)
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23

Patients with unresectable
or metastatic melanoma not
previously treated with PD-1
or PD‑L1 inhibitors

Ongoing
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Efficacy, Safety

Phase 2

24

Patients with advanced
or metastatic NSCLC
where subjects must have
programmed death ligand 1
(PD-L1) expression Tumor
Proportion Score (TPS) ≥1%.

Ongoing

Note: ATL = adult Tcell lymphoma; CE = cohort expansion; DE = dose-escalation; DF = dose-finding; IV = intravenous;
MC = multicenter; NHL = nonHodgkin’s lymphoma; NSCLC = nonsmall cell lung cancer; OL = open label; PD = pharmacodynamics;
PD1 = programmed cell death protein 1; PD-L1 = programmed deathligand 1; PK = pharmacokinetic; PTCL = peripheral Tcell
lymphoma; RCC = renal cell carcinoma; TPS = tumor proportion score; US = United States.

Ongoing Clinical Trials with Tucidinostat
Phase 1b/2 Study (HBI-8000-302) in Solid Tumors
(Melanoma, Non-Small Cell Lung Cancer and Renal Cell
Carcinoma): HBI-8000-302 is an ongoing US Phase 1b/2 clinical
trial open-label testing tucidinostat in combination with nivolumab
conducted in patients with advanced solid tumors including
melanoma (n=56), renal cell carcinoma (RCC) (n=11), and NSCLC
(n=29). The primary objective of this Phase 1b/2 study was to

evaluate the safety and tolerability of tucidinostat when combined
with a standard dose and regiment of nivolumab, determine a
maximum tolerated dose (MTD) and/or recommended Phase 2
dose (RP2D) and to evaluate frequency and severity of toxicities of
this combination treatment. Three dose levels of tucidinostat (with
nivolumab administered at 240 mg by IV infusion every 2 weeks), 20
mg BIW, 30 mg BIW, and 40 mg BIW were planned for the Phase 1b
part of the study. The decision on dose escalation was based on the
conventional 3+3 design and observed incidences of DLT. The Phase
1b dose finding part of the study has completed with determination
of the recommended Phase 2 dose as 30mg BIW. The Phase 2 dose
expansion study to explore the preliminary efficacy of tucidinostat
at MTD and/or RP2D in combination with nivolumab is ongoing
[66]. Preliminary data on efficacy and safety of this combination
was presented at SITC 2020 Annual Meeting [67]. which showed
that the combination of HBI-8000 30mg BIW and nivolumab was
well tolerated and demonstrated encouraging efficacy and safety
in patients with anti-PD1-naïve advanced melanoma. Further
investigation of this promising combination regimen in the Phase 3
setting is currently being activated comparing Nivolumab alone to
Nivolumab plus HBI-8000.
Phase 3 Double Blind HBI-8000-303 Clinical Trial in
Patients with Unresectable or Metastatic Melanoma Not
Previously Treated with PD-1 or PD-L1 Inhibitors: Based on
significant anti-tumor activity and well tolerated safety profile
generated in the Phase 2 clinical trial (HBI-8000-302) data in
checkpoint naïve unresectable or metastatic melanoma, HUYABIO
International, LLC initiated HBI-8000-303 global Phase 3 pivotal
clinical trial. This is an ongoing multicenter, randomized, doubleblind Phase 3 Study of tucidinostat combined with nivolumab
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versus placebo with nivolumab in patients with unresectable or
metastatic melanoma not previously treated with PD-1 or PDL1 inhibitors. This study includes a special open label cohort of
approximately 30 patients who are either adult (or adolescents,
12 to 17 years of age in countries where approved) with new,
progressive brain metastasis.

Discussion

The onset of cancer may arise via genetic alteration (mutations

or deletion) and or via epigenetic modulation or silencing which
can occur with deregulation of the epigenetic machinery by
methylation of CpG sequence in promoter/enhancer regions that
governs gene expression or alterations in histone posttranslational
modifications or protein binding to chromatin [32]. This has led
to the realization that epigenetic modulation of cancer-related
genes by HDAC inhibitors may provide therapeutic treatment
for a variety of cancers [68]. HDAC inhibitors as single agent did
not show significant anti-tumor activities especially in solid
tumors [69]. HDAC inhibitors in combination with chemotherapy
and immune- therapies have demonstrated utility in reversing
treatment resistance and sensitize cancer cells to further
therapeutic interventions [70]. Preclinical and early clinical trials
with tucidinostat have demonstrated significant anti-tumor activity
in combination with anti-PD-1 with well tolerated safety profile
generated in the Phase 2 clinical trial (HBI-8000-302) data in
checkpoint naïve unresectable or metastatic melanoma, HUYABIO
International, LLC initiated HBI-8000-303 global Phase 3 pivotal
clinical trial to bring this novel combination therapy to meet unmet
medical needs in advanced and unresectable melanoma patients.

Conclusion

Recent advances in the treatment of advanced and unresectable
melanoma demonstrate that despite the dramatic improvements
in the outcomes in the wake of US Food and Drug Administration
(FDA) approval of new therapies for metastatic disease, about half
of the patients do not respond to frontline therapy or relapse within
months of initiating treatment [52,71]. In addition, treatment
toxicities, particularly immune-related toxicities, often limit the
applicability of these treatments to all patients with melanoma.
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Currently, there is no cure for advanced unresectable or metastatic
melanoma. Therefore, an unmet medical need for new therapies
remains to be developed. HBI-8000 in combination with nivolumab
demonstrates a promising response and acceptable toxicity profile
for the treatment of patients with unresectable or metastatic
melanoma not previously treated with PD-1 or PD-L1 inhibitors.
We eagerly await the results of HBI-8000-303 clinical trial [72] for
potentially more efficacious combination treatment for advanced
and unresectable melanoma patients along with better quality of
life.
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