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Summary

Fimepinostat (CUDC-907), a first-in-class oral small-molecule inhibitor of

histone deacetylase and phosphatidylinositol 3-kinase, demonstrated effi-

cacy in a phase 1 study of patients with relapsed/refractory (R/R) diffuse

large and high-grade B-cell lymphomas (DLBCL/HGBL), particularly those

with increased MYC protein expression and/or MYC gene rearrange-

ment/copy number gain (MYC-altered disease). Therefore, a phase 2 study

of fimepinostat was conducted in this patient population with 66 eligible

patients treated. The primary end-point of overall response (OR) rate for

patients with MYC-IHC ≥40% (n = 46) was 15%. Subsequently, explora-

tory pooled analyses were performed including patients treated on both the

phase 1 and 2 studies based upon the presence of MYC-altered disease as

well as a biomarker identified by Virtual Inference of Protein activity by

Enriched Regulon analysis (VIPER). For these patients with MYC-altered

disease (n = 63), the overall response (OR) rate was 22% with seven

responding patients remaining on treatment for approximately two years or

longer, and VIPER yielded a three-protein biomarker classification with

positive and negative predictive values of ≥85%. Prolonged durations of

response were achieved by patients with MYC-altered R/R DLBCL/HGBL

treated with single-agent fimepinostat. Combination therapies and/or

biomarker-based patient selection strategies may lead to higher response

rates in future clinical trials.

Keywords: diffuse large B-cell lymphoma, MYC, histone deacetylase inhibi-

tor, phosphatidylinositol 3-kinase inhibitor, biomarker.

Introduction

MYC is a human proto-oncogene which serves as a transcrip-

tion factor regulating the control of cellular activities,

particularly cell cycle activation.1,2 In diffuse large B-cell lym-

phoma (DLBCL) and high-grade B-cell lymphoma (HGBL),

described MYC abnormalities include rearrangement/translo-

cation and copy number gain/amplification which are
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detected by fluorescence in-situ hybridization (FISH). MYC

translocation/rearrangement has been shown to predict for

inferior survival in patients with newly diagnosed DLBCL

when treated with rituximab, cyclophosphamide, doxoru-

bicin, vincristine and prednisone (R-CHOP)3,4 as well as

those with R/R DLBCL following receipt of salvage

immunochemotherapy with or without subsequent high-dose

chemotherapy (HDC) and autologous stem cell transplanta-

tion (ASCT).5 Additionally, increased copy number of MYC

is also associated with a poor prognosis following receipt of

first-line immunochemotherapy.6,7 Independent of MYC

abnormalities, increased expression of MYC protein by

immunohistochemical staining (IHC) is also predictive of

inferior survival in patients with newly diagnosed DLBCL

when treated with R-CHOP7,8 as well as in the multiply

relapsed/refractory setting.9 Approximately 1/3 of newly diag-

nosed DLBCL/HBGL patients’ tumours harbour the “MYC

alterations” of MYC rearrangement/translocation and/or

expression of MYC protein ≥40% by IHC,10 and although the

frequency of MYC alterations in R/R DLBCL/HGBL patient

tumours has not been characterized well, it is likely that a

higher proportion would be classified as MYC-altered given

the high probability of treatment failure as mentioned above.

Fimepinostat (CUDC-907) is a first-in-class oral small-

molecule inhibitor of histone deacetylase (HDAC) class I and

II as well as phosphatidylinositol 3-kinase (PI3K) a, b and d
enzymes. Overall response rates of approximately 20–30%
have been experienced by R/R DLBCL patients treated with

HDAC inhibitors11,12 and PI3K inhibitors.13,14 With regard

to MYC, HDAC inhibition leads to decreased transcription

of MYC and translation of MYC messenger ribonucleic acid

(mRNA) while PI3K inhibition leads to enhancement of

ubiquitin-mediated MYC protein degradation, and treatment

with fimepinostat has resulted in superior preclinical activity

in DLBCL xenografts with MYC alterations, as compared to

treatment with HDAC or PI3K inhibitor monotherapy.15

Additional support of fimepinostat mechanistically targeting

MYC activity has been demonstrated through Virtual Infer-

ence of Protein activity by Enriched Regulon analysis (VIPER)

analysis of RNASeq profiles, which, after perturbation with

400 compounds in 19 cell lines, identified HDAC and PI3K

inhibitors as two of the strongest classes of compounds in

terms of MYC activity inhibition (Andrea Califano, personal

communication). This may be due to increased expression

and nuclear localization of the tumour suppressor protein

FOXO1 by HDAC inhibition and PI3K inhibition respec-

tively.16 FOXO1 is known to inhibit multiple target genes of

MYC in vitro,17 and the absence of FOXO1 promotes lym-

phomagenesis by reducing MYC-induced apoptosis in vivo.18

Fimepinostat was first studied in patients with multiply R/

R lymphoma or multiple myeloma in the phase 1 setting

with the primary objective to determine the recommended

phase 2 dose, which was 60 mg by mouth five days on/two

days off.19 A subgroup analysis of 11 evaluable DLBCL/

HGBL patients with MYC-altered disease as defined by

central or local testing demonstrated a 64% overall response

(OR) rate and estimated 13�6 months duration of response.20

Based upon these results as well as those from preclinical

experiments, a phase 2 protocol of fimepinostat for patients

with multiply R/R DLBCL/HGBL was developed, with classi-

fication of patients based upon MYC alteration status.

Here we report outcomes of patients treated in the phase

2 protocol, as well as an exploratory analysis of MYC-altered

patients treated on the phase 1 and 2 protocols, in an effort

to identify patients who derived clinical benefit from treat-

ment with fimepinostat and help guide the design of future

clinical trials with this agent.

Patients and methods

Included patients in the primary analysis were enrolled in

the multicentre, multinational, open-label, single-arm phase

2 study to evaluate the efficacy and safety of CUDC-907 in

patients with R/R diffuse large B-cell lymphoma, including

patients with MYC alterations (NCT02674750). Patients

enrolled on this study were treated on protocol from July

2016 through May 2019 in centres located in the United

States, Spain and France. Key inclusion criteria were ≥18 years

of age with histopathologically confirmed diagnosis of DLBCL,

HGBL or transformed follicular lymphoma refractory to or

relapsed after 2–4 prior lines of therapy for the treatment of

de novo DLBCL and ineligible for (or failed) autologous or

allogeneic stem cell transplant (SCT). Additional protocol

information is available in the Protocol supplemental file. This

protocol was approved by the institutional review boards of

all participating centres and conducted in accordance with

ethical principles that have their origin in the Declaration of

Helsinki and are consistent with International Conference on

Harmonization Good Clinical Practice guidelines, applicable

regulatory requirements, and Curis policies.

Patients received fimepinostat (CUDC-907) capsules

(Pharmatek Laboratories Inc., San Diego, CA, USA) orally,

within 30 min of a meal, in 21-day cycles until disease progres-

sion was documented or other discontinuation criteria were

met. Fimepinostat 60 mg by mouth five days on/two days off

was the starting dose, changes in dose and/or schedule intensity

of fimepinostat were allowed as per protocol due to toxicity.

Safety and tolerability were assessed by the incidence and sever-

ity of adverse events as determined by the NCI Common Ter-

minology Criteria for Adverse Events (CTCAE v4.03). The

intention-to-treat (ITT) population included patients who met

inclusion criteria and received at least one dose of fimepinos-

tat. The evaluable patient population included all patients who

received at least one full cycle of study treatment and had at

least one post-baseline disease assessment.

MYC-altered disease was defined as one or more of the

following results from central testing of tumour samples:

expression of MYC protein in ≥40% of lymphoma cells by

IHC (MYC-IHC), MYC rearrangement by FISH (MYC-R) or

>2 copies of MYC by FISH (MYC-CN). Central testing
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included IHC staining of MYC (rabbit clone Y69) and BCL2

(mouse clone 124) as well as FISH with MYC (8q24) and

BCL6 (3q27) break-apart probes and BCL2 [t(14;18)] fusion

probe performed by NeoGenomics Laboratories, Inc (Fort

Myers, FL, USA), with positive cut-off values for MYC rear-

rangement (>10%), MYC copy number gain (>20%), BCL2

rearrangement (≥0�5%) and BCL6 rearrangement (>10%) as

defined per laboratory standard. Cell of origin was defined as

per Hans algorithm21 by local testing.

Patients were prospectively classified into three categories

based upon the presence or absence of MYC alterations.

Group A was characterized by the presence of MYC-R or

MYC-CN without MYC-IHC, Group B as MYC-IHC with or

without MYC-R and/or MYC-CN and Group C as no MYC

alterations identified by central testing or central testing

unable to be performed due to lack of adequate tissue.

The primary objective was to determine the OR rate for

Group B patients as per central radiographic review. Key sec-

ondary objectives were to determine the OR rate by local

radiographic review, complete response (CR) rate,

progression-free survival (PFS), overall survival (OS), disease

control (DC) rate and duration of response (DOR) for

Group B patients, determine the OR rate for Groups A and

C and to evaluate the incidence and severity of adverse

events (AE). Radiographic responses to treatment were made

according to the Revised Response Criteria for Malignant

Lymphoma.22 Disease progression could also be defined by

the investigator after consideration of clinical or laboratory

features in the absence of diagnostic imaging. Survival times

were estimated via the Kaplan–Meier method and 95% confi-

dence intervals (CI) calculated via the binomial exact

method. All statistical analyses were performed using Stata

version 13 (StataCorp, College Station, TX, USA). A clini-

cally meaningful OR rate was determined to be 30% with a

sample size of 100 patients enrolled in Group B. An interim

analysis was planned to occur when 50 patients had been

enrolled in Group B, of which at least 25 patients were con-

sidered evaluable per protocol, with the lower bound of the

95% CI for OR to exceed 10% in evaluable Group B patients

for the study to continue enrolment.

For the exploratory analysis of patients with MYC-altered

disease, included patients were those from the evaluable popu-

lation of the phase 1 protocol and the ITT population of the

phase 2 protocols with MYC alterations as defined by central

testing, or local testing in cases for which central testing for all

of the following MYC alterations was not performed.

For the exploratory analysis of protein-based classifiers,

RNASeq profiles from pre-treatment biopsies of 22 patients

enrolled in the phase 1 and 2 trials were generated by Illu-

mina sequencing. Protein activity was measured by VIPER

analysis, which converts tumour sample gene expression pro-

files into accurate protein activity profiles for approximately

6 213 regulatory proteins, based on the expression of their

transcriptional targets (DarwinHealth).23 Unlike raw gene

expression, VIPER-inferred protein activity is extremely

reproducible, and this methodology (DarwinOncoTarget algo-

rithm) has been approved by the NYS Department of Health

CLIA/CLEP Validation Unit as an offering in the category of

“Molecular and Cellular Tumour Markers for Oncology”24

and shown to be effective for biomarker discovery.25 The

activity of 6 213 regulatory proteins annotated as Transcrip-

tion Factors (GO:0003700, or GO:0004677 and GO:0030528

or GO:0045449) or co-Transcription Factors (GO:0003712 or

GO:0030528 or GO:0045449) or signaling proteins

(GO:0007165 and GO:0005622 or GO:0005886) in the Gene

Ontology26 was inferred by metaVIPER,27 using transcrip-

tional regulatory networks (interactomes) inferred by analysis

of a DLBCL and an acute myeloid leukemia (AML) cohorts

using the ARACNe algorithm.28 MetaVIPER is an extension

of the VIPER algorithm supporting integration of multiple

regulatory networks. A fimepinostat-sensitivity classifier was

generated by training a Neural Network29 using the top

k = 1, . . ., 10 most differentially active proteins between

responders and non-responders samples. The data set is

available in Gene Expression Omnibus accession GSE171806.

Results

Seventy patients were enrolled on the phase 2 protocol, with

four patients excluded from analysis due to never having

been dosed with fimepinostat (2) or lacking confirmation of

receipt of 2–4 lines of prior therapy (2), resulting in 66

patients included in the ITT population.

Baseline characteristics of the ITT population are

described in Table I. Response and survival outcomes are

described in Table II and are based upon local radiographic

review. The OR rate for Group B patients (n = 46) was 15%

(95% CI 6–29%) and the OR rate for all patients (n = 66)

was 12% (95% CI 5–22%). Of note, seven out of eight

responding patients were in Group B. Additionally, two

responding patients proceeded to autologous stem cell trans-

plantation. For all patients, the median time to response was

2�6 months.

Treatment-emergent adverse events (TEAE) occurring per

patient by highest grade experienced with a frequency of

≥10% are listed in Table III. Three patients experienced a

grade 5 TEAE: Guillain–Barr�e syndrome deemed unlikely

related to treatment in one patient, sepsis deemed not related

to treatment in one patient and tracheal obstruction deemed

not related to treatment in one patient. One patient discon-

tinued treatment due to grade 2 vomiting deemed related to

treatment.

Enrolment onto the phase 2 protocol was stopped in

August 2017 due to inconclusive efficacy as determined at

the time of interim analysis, at which point the OR rate for

evaluable Group B patients (n = 28) was 25% (95% CI 11–
45%). In addition, central radiographic review was not sub-

sequently performed.

For the exploratory analysis of patients with MYC-altered

disease in the phase 1 and 2 protocols, 63 patients were

Fimepinostat for R/R DLBCL/HGBL
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included, consisting of 11 patients from the phase 1 protocol

and 52 patients from the phase 2 protocol as depicted in

Fig 1. All patients with MYC-altered disease received

fimepinostat 60 mg by mouth five days on/2two days off as

the starting dose with the exception of four patients enrolled

in the phase 1 protocol who received alternate dosing sched-

ules.

Baseline characteristics for the MYC-altered population

are described in Table I and are similar to those of the phase

2 ITT population. Response and survival outcomes are

described in Table II. For MYC-altered patients the OR rate

was 22% (95% CI 13–34%) with seven responding patients

each treated by the phase 1 and 2 protocols. Of note, for the

subset of patients with double-hit lymphoma (DHL, n = 16;

rearrangement of MYC and BCL2 and/or BCL6) and double

expressor lymphoma (expression of MYC protein ≥40% and

BCL2 protein in ≥50% of lymphoma cells by IHC and not

also defined as DHL, DEL, n = 28), the OR rates were 19%

(95% CI, 4–46%) and 18% (95% CI, 6–37%) respectively.

Logistic regression for overall response, performed with all

baseline characteristics listed in Table I, revealed that only

International Prognostic Index (IPI) score >2 was predictive

of response (hazard ratio 0�1, 95% CI, 0�2–0�51, P = 0�006).
Of note, 44% of patients who developed progressive disease

at any point while on study did so prior to the first allowable

date for imaging response assessment per both the phase 1

and 2 protocols (cycle 1, day 15).

Seven out of 14 responding patients remained on treat-

ment for approximately two years or longer (range 22�4–
40�5 months), with five patients discontinuing therapy on

study while in remission. Additionally, one patient achieving

stable disease as best response to treatment remained on

therapy for over two years. Clinicopathologic characteristics

and outcomes for these patients are listed in Table IV.

In parallel to the phase 1 and 2 clinical trials, VIPER was

performed to determine if gene expression patterns corre-

lated with activity of proteins associated with MYC as well as

a biomarker pattern of clinical response. For this analysis, 22

pretreatment tumour samples from 11 responding and 11

non-responding patients were included. Significant

Table I. Baseline characteristics of phase 2 intention-to-treat and

phase 1/2 MYC-altered patient populations.

Characteristic

Phase 2 ITT

(n = 66)

Phase 1/2

MYC-altered

(n = 63)

n (%) n (%)

Age (median) 64 years 64 years

Age >60

No 25 (38) 24 (38)

Yes 41 (62) 39 (62)

Sex

Female 28 (42) 27 (41)

Male 38 (58) 36 (59)

ECOG score

0–1 6 (92) 58 (92)

2 5 (8) 5 (8)

Stage

I–II 10 (15) 9 (14)

III–IV 56 (85) 53 (84)

Unknown 0 (0) 1 (2)

LDH > upper limit of normal

No 24 (36) 25 (40)

Yes 42 (64) 37 (59)

Unknown 0 (0) 1 (1)

Extranodal disease >1 site

No 32 (48) 35 (56)

Yes 34 (52) 27 (43)

Unknown 0 (0) 1 (1)

International Prognostic Index Score >2

No 24 (36) 26 (41)

Yes 42 (64) 34 (54)

Unknown 0 (0) 3 (5)

Largest tumour diameter (median) 4�7 cm 4�6 cm

Largest tumour >5 cm

No 41 (62) 39 (62)

Yes 25 (38) 24 (38)

Prior lines of therapy

2 35 (53) 33 (52)

3–4 31 (47) 30 (48)

Best response to last prior therapy

Progressive disease 32 (48) 31 (49)

Stable disease 8 (12) 7 (11)

Partial response 6 (9) 5 (8)

Complete response 6 (9) 8 (13)

Unknown 14 (22) 12 (19)

Cell of origin by Hans algorithm

Non-GCB 12 (18) 9 (14)

GCB 31 (47) 24 (38)

Unknown 26 (25) 30 (48)

MYC protein ≥40% by IHC

No 15 (23) 6 (10)

Yes 46 (70) 56 (89)

Unknown 5 (7) 1 (1)

MYC rearrangement

No 38 (58) 32 (51)

Yes 18 (27) 21 (33)

Unknown 10 (15) 10 (16)

Table I. (Continued)

Characteristic

Phase 2 ITT

(n = 66)

Phase 1/2

MYC-altered

(n = 63)

n (%) n (%)

MYC increased copy number

No 38 (58) 28 (44)

Yes 20 (30) 22 (35)

Unknown 8 (12) 13 (21)

ITT, intention to treat; ECOG, Eastern Cooperative oncology group;

LDH, lactate dehydrogenase; GCB, germinal center B; IHC, immuno-

histochemical staining.
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enrichment of 67 B-cell context-specific MYC-interacting

proteins30 was observed among the proteins most differen-

tially active between fimepinostat responder and non-

responders [P < 0�001, Gene Set Enrichment Analysis

(GSEA)]. As part of a the OncoMarker biomarker discovery

algorithm,25 a Neural-Network classifier was trained on pro-

tein activity profiles of analysed tumour samples. The analysis

identified three proteins—PBXIP1, ETS1 and ANGPTL3—as

Master Regulators (MRs) of fimepinostat sensitivity (Fig 2A

and Table SI), yielding optimal predictive power based on

leave-one-out cross-validation (LOO-CV) [Area Under Recei-

ver Operating Characteristic Curve (AUC) = 0�901, 95% CI

0�776–1 (Fig 2B)]. The biomarker correctly identified 9 of 11

responding (82%) and misclassified only 2 of 11 non-

responding (18%) patients (Fig 2A). When restricting this

analysis to 16 MYC-altered patients, the fimepinostat-

sensitivity biomarker had equivalent performance [LOO-CV

AUC = 0�921, 95% CI 0�789–1 (Fig 2C)] and correctly identi-

fied 8 of 9 responding (89%) and misclassified only 1 of 7

non-responding (14%) patients (Fig 2A).

Discussion

While a modest OR rate and median progression-free sur-

vival was experienced by patients with multiply R/R DLBCL/

HGBL treated with dual HDAC/PI3K inhibitor fimepinostat

in the phase 2 setting, an exploratory pooled analysis of

patients with MYC-altered disease treated on this trial as well

as the preceding phase 1 study revealed an OR rate of 22%

with a median duration of response of 16�5 months and 66%

of responding patients were estimated to have a continued

response at six months. Furthermore, seven responding

patients remained on treatment for approximately two years

without disease progression. Of note, there were only three

responding patients treated on the phase 1 and 2 studies who

were not classified as having MYC-altered disease, and only

one remained on treatment for a similarly long duration.

Table II. Outcomes for phase 2 intention-to-treat population and phase 1/2 MYC-altered patient populations.

Phase 2 Group B (n = 46) Phase 2 All (n = 66) Phase 1/2 MYC-altered (n = 63)

Overall response 7 (15%, 95% CI 6–29%) 8 (12%, 95% CI 5–22%) 14 (22%, 95% CI 13–34%)

Complete response 4 (9%, 95% CI 2–21%) 5 (8%, 95% CI 3–17%) 8 (13%, 95% CI 6–24%)

Disease control

(overall response + stable disease)

15 (33%, 95% CI 20–48%) 20 (30%, 95% CI 20–43%) 31 (49%, 95% CI 36%–62%)

Median progression free survival 1�4 months

(95% CI 1�2–1�6 months)

1�4 months (95% CI 1�2–1�5 months) 1�4 months

(95% CI 1�3–1�7 months)

Median overall survival 4�2 months

(95% CI 2�6–9�1 months)

6�0 months (95% CI 3�8–9�1 months) 6�4 months

(95% CI 3�8–13�2 months)

Median duration of response Not yet reached

(95% CI 1�4 months — not

yet reached)

Not yet reached

(95% CI 1�4 months — not

yet reached)

16�5 months

(95% CI 2�0 months — not

yet reached)

Estimated progression free

survival at 6 months

10% (95% CI 3–22%) 9% (95% CI 3–19%) 21% (95% CI 11–32%)

Estimated overall survival

at 6 months

41% (95% CI 26–55%) 50% (95% CI 36–61%) 51% (95% CI 37–63%)

Estimated continued

response at 6 months

67% (95% CI 20–90%) 71% (95% CI 26–92%) 66% (95% CI 33–86%)

CI, confidence interval.

Table III. Treatment-emergent adverse events (≥10% patients) for

phase 2 intention-to-treat population.

Event

Grades

1–2

Grade

3

Grade

4

Grade

5 Total

Diarrhea 36 (54) 12 (18) 0 (0) 0 (0) 48 (72)

Nausea 32 (48) 1 (1) 0 (0) 0 (0) 33 (49)

Thrombocytopenia 9 (13) 15 (22) 3 (4) 0 (0) 27 (40)

Fatigue 24 (36) 0 (0) 0 (0) 0 (0) 24 (36)

Decreased appetite 22 (33) 0 (0) 0 (0) 0 (0) 22 (33)

Hypokalemia 14 (21) 8 (12) 0 (0) 0 (0) 22 (33)

Vomiting 18 (27) 1 (1) 0 (0) 0 (0) 19 (28)

Anemia 7 (10) 11 (16) 0 (0) 0 (0) 18 (27)

Constipation 14 (21) 0 (0) 0 (0) 0 (0) 14 (21)

Neutropenia 2 (3) 9 (13) 3 (4) 0 (0) 14 (21)

Pyrexia 13 (19) 0 (0) 0 (0) 0 (0) 13 (19)

Hypomagnesemia 11 (16) 1 (1) 0 (0) 0 (0) 12 (18)

Abdominal pain 8 (12) 3 (4) 0 (0) 0 (0) 11 (16)

Dizziness 11 (16) 0 (0) 0 (0) 0 (0) 11 (16)

Dyspnea 9 (13) 2 (3) 0 (0) 0 (0) 11 (16)

White blood cell

count decreased

5 (7) 4 (6) 1 (1) 0 (0) 10 (15)

Acute kidney injury 6 (9) 3 (4) 0 (0) 0 (0) 9 (13)

Arthralgia 9 (13) 0 (0) 0 (0) 0 (0) 9 (13)

Cough 9 (13) 0 (0) 0 (0) 0 (0) 9 (13)

Lymphocyte

count decreased

3 (4) 4 (6) 2 (3) 0 (0) 9 (13)

Pain in extremity 7 (10) 2 (3) 0 (0) 0 (0) 9 (13)

Peripheral edema 8 (12) 0 (0) 0 (0) 0 (0) 8 (12)

Weight decreased 7 (10) 1 (1) 0 (0) 0 (0) 8 (12)

Dehydration 4 (6) 3 (4) 0 (0) 0 (0) 7 (10)

Hypophosphataemia 2 (3) 5 (7) 0 (0) 0 (0) 7 (10)
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The mechanism of action and preclinical activity of

fimepinostat in vitro and in vivo,15 in combination with the

clinical observations that nearly all patients responding to

fimepinostat treated on the phase 2 study harboured MYC-

altered disease as well as the large proportion of prolonged

responses in responding patients with MYC-altered disease

treated on both the phase 1 and 2 studies, support considera-

tion of MYC alteration, a known prognostic marker in

DLBCL/HGBL, as a predictive biomarker for response to

fimepinostat in patients with multiply R/R DLBCL/HGBL

and plans for further investigation of fimepinostat in those

patients with MYC-altered disease. Consideration of key

findings from our pooled exploratory analysis of these

patients may help to optimize future clinical trial design.

It is notable that approximately half of all patients with

MYC-altered disease included in the exploratory pooled

analysis who ultimately developed progressive disease did so

prior to the time of the first planned imaging assessment.

Multiply R/R DLBCL/HGBL with MYC alterations can grow

rapidly, and it is possible that disease progression may

occur in these patients prior to the minimum duration of

exposure to fimepinostat required to realize efficacy. While

combinations of small-molecule inhibitors with

immunochemotherapy regimens for fixed durations have

been previously studied in patients with R/R DLBCL,31 a

more relevant clinical trial design may be to initially com-

bine a small-molecule inhibitor with immunochemotherapy

for a fixed duration and/or until objective response is

achieved followed by maintenance fimepinostat monotherapy,

a strategy which is being pursued with another small-

molecule inhibitor in this clinical setting (NCT04442022).

However, given the overlapping toxicities of fimepinostat

with cytotoxic chemotherapy, a rapidly acting non-cytotoxic

agent such as polatuzumab vedotin32 may be a better

approach in combination with fimepinostat. Utilizing a

rapidly acting agent as a “bridge” to allow patients to

achieve optimal exposure duration to fimepinostat in order

to respond has the potential to overcome early treatment

failure and allow a greater proportion of patients treated

with fimepinostat to experience prolonged durations of

response to subsequent treatment with monotherapy.

It is also revealing that a biomarker classification not

known to be prognostic in DLBCL/HGBL derived by VIPER

analysis may predict for response to fimepinostat in patients

with MYC-altered disease, only misclassifying one responding

and one non-responding patient whose tumours were anal-

ysed. The use of VIPER has led to identification of a similar

predictive biomarker when applied to patients treated with

another small-molecule inhibitor in this clinical setting.33

Validation of this biomarker identified in MYC-altered

patients treated with fimepinostat should be pursued in

future clinical trials in order to determine if biomarker-

guided selection can be validated as a feasible strategy for

offering this therapy to patients.

Fig 1. Patient selection for exploratory analysis of patients with MYC-altered disease.
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The strength of our analysis includes reporting of the lar-

gest known cohort of patients with multiply R/R DLBCL/

HGBL with MYC-altered disease who were treated single-

agent therapy prospectively on clinical trials, which is rele-

vant given available preclinical data which demonstrate that

HDAC and PI3K inhibition down-regulate activity of MYC.

Additionally, given that DLBCL/HGBL with MYC alterations

is both associated with a poor prognosis when treated with

standard therapies and is likely enriched for in those

patients with multiply R/R DLBCL/HGBL, this report of

well-tolerated oral agent with clinical activity in this

patient population is of interest to the lymphoma commu-

nity. The weaknesses of our analysis include a lack of test-

ing for MYC alterations in all patients treated in the phase

1 and 2 studies, as well as the small sample size of patients

without MYC-altered disease, which may affect the validity

of comparative statistical analyses based upon MYC alter-

ation status.

In conclusion, objective responses were observed in multi-

ply R/R DLBCL/HGBL patients treated with fimepinostat

monotherapy in the phase 2 setting, and an exploratory anal-

ysis of patients with MYC-altered disease treated with

fimepinostat in both the phase 1 and 2 setting revealed a

higher proportion of responses with prolonged durations of

response in this cohort. These findings support further inves-

tigation of fimepinostat in patients with MYC-altered

DLBCL/HGBL, with consideration of combination-based

therapies and additional exploration of predictive biomark-

ers, in hopes of allowing a greater proportion of patients to

derive clinical benefit from treatment with this agent.
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