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DISCLAIMER STATEMENT  

The attached package contains background information prepared by the Sponsor and 
the Food and Drug Administration (FDA) for the panel members of the advisory 
committee. We have brought the drugs, pralatrexate and belinostat, to this Advisory 
Committee in order to gain the Committee’s insights and opinions. The background 
package may not include all issues relevant to the final regulatory recommendation and 
instead is intended to focus on issues identified by the Agency for discussion by the 
Advisory Committee. The FDA will not issue a final determination on the issues at hand 
until input from the advisory committee process has been considered. The final 
determination may be affected by issues not discussed at the advisory committee 
meeting. 
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FDA granted accelerated approval for pralatrexate in 2009 and belinostat in 2014. 
Approval of each product was based on individual Phase 2, single-arm, monotherapy 
studies in patients with R/R PTCL that showed an overall response rate (ORR) of 26% 
and duration of response (DoR) of 13.6 months for belinostat and an ORR of 27% and 
DoR of 9.4 months for pralatrexate (CLN-19, PDX-008). Each drug has a unique MoA 
and a different safety profile, and both are generally well tolerated at the proposed 
doses. The primary toxicity associated with pralatrexate is mucositis, which can be 
managed with dose adjustments. Efficacy and safety for each product are supported by 
independent peer-reviewed literature and pharmacovigilance data collected since 
approval. 

As part of the accelerated approval obligations, the Sponsor(s) have completed 4 
postmarketing requirements (PMRs) for pralatrexate and 6 postmarketing requirements 
for belinostat. One pralatrexate study remains ongoing (PMR 3086-1). 
The other PMR which remained to be completed was a confirmatory Phase 3 study 
comparing pralatrexate+CHOP to CHOP and belinostat+CHOP to CHOP. As a 
precursor to initiating this study a maximum tolerated dose (MTD) Phase 1 dose finding 
study had to be completed for pralatrexate and belinostat respectively. These two 
Phase 1 studies (SPI-FOL-101 and SPI-BEL-12-104) were completed, and the final 
report was submitted in October 2021. Subsequently, the final Phase 3 study was 
expected to be initiated in early 2022. 

The Phase 1 dose-finding studies previously completed used a standard 3x3 design to 
establish a MTD. However, the FDA provided notification in 2022 that the doses 
identified in the already completed Phase 1 studies (SPI FOL-101 and SPI-BEL-12-104) 
were not adequately justified and requested additional randomized optimal dose-finding 
studies prior to initiating the Phase 3 study. 

The newly agreed upon Phase 3 protocol has 2 parts; Part 1, is the optimal dose finding 
portion to be followed by Part 2, which is the confirmatory efficacy and safety 
comparison of pralatrexate+COP to CHOP and belinostat+CHOP to CHOP. The 
Sponsor has taken steps necessary to begin Part 1 of this study and is targeting the first 
site initiation in October 2023. 

5.22 Indication 
The Sponsor’s Position 

5.22.1 FOLOTYN® (Pralatrexate) 

Pralatrexate (FOLOTYN®) is approved for the treatment of patients with R/R PTCL. The 
recommended dosage of FOLOTYN is 30 mg/m2 intravenously (IV) over 3 to 5 minutes 
once weekly for 6 weeks in 7-week cycles. 

5.22.2 BELEODAQ® (Belinostat) 

Belinostat (BELEODAQ®) is a histone deacetylase inhibitor (HDACi) approved for the 
treatment of patients with R/R PTCL. The recommended dosage of BELEODAQ is 
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6 BACKGROUND ON PERIPHERAL T-CELL LYMPHOMA 

6.21 Overview of Peripheral T-Cell Lymphoma 
The Sponsor’s Position 

PTCL is a rare, heterogeneous group of mature T-cell and natural killer (NK)-cell 
aggressive non-Hodgkin’s lymphomas (NHLs). PTCL accounts for 10–15% of all newly 
diagnosed NHLs (NHL Classification Project 1997; Dearden and Foss 2003; Hennessy 
et al 2004). 

Based on the reports provided by the Surveillance Epidemiology and End Results 
(SEER) database from 2005 to 2009, the median age at diagnosis for PTCL was 
59 years; the age-adjusted incidence rate was 1.8 per 100,000 per year (Adams et al 
2016). 

The World Health Organization (WHO) classifies mature T-cell and NK-cell neoplasms 
into 22 distinct entities. Additionally, the NCCN guidelines on T-Cell Lymphomas 
Version 1.2023 state that peripheral T-cell lymphoma not otherwise specified (PTCL-
NOS) is the most common subtype of PTCL (26% of PTCL), followed by 
angioimmunoblastic T-cell lymphoma (AITL; 19%), anaplastic lymphoma kinase-positive 
anaplastic large-cell lymphoma (ALCL ALK+; 7%), ALCL ALK- (6%), and enteropathy-
associated T-cell lymphoma (EATL; < 5%) (Vose et al 2008). 

Numerous studies have reported a poor survival for patients with PTCL (excluding 
ALCL) with a median overall survival (OS) < 2 years and a 5-year survival of < 30% 
(Vose et al 2008; Savage 2011). The 2-year failure-free survival (FFS) for high- or 
intermediate-risk disease is estimated at 10% (Campo et al 1998). Even with 
autologous stem-cell transplantation (ASCT), the 5-year progression-free survival (PFS) 
and OS rates have been reported to be as low as 24% and 33% (Kewalramani et al 
2006; Rodriguez et al 2009). These outcomes are notably inferior to even the most 
aggressive B-cell lymphomas. The international T-cell project confirms a poor prognosis 
for patients with PTCL (Vose et al 2008). 

The FDA’s Position: 

The FDA agrees with the Sponsor’s overview of PTCL and its current prognosis.  

6.22 Current Treatment Options 
The Sponsor’s Position: 

The first-line treatment that is chosen for PTCL varies depending on histology. Patients 
with ALCL and other CD30+ subtypes are typically treated with combination therapy that 
includes brentuximab vedotin. ALCL has a better prognosis and derives greater benefit 
from this antibody-drug conjugate (ADC) than other histological subtypes (Horwitz et al 
2019). 
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Patients with all other PTCL subtypes are typically treated with CHOP, or variants of 
CHOP, and their prognosis is poor. In contrast to its key role in B-cell lymphoma 
treatment, CHOP is associated with less optimal outcomes in PTCL (Gisselbrecht et al 
1998), and no progress has been made in standard of care (SoC) for decades 
(Armitage 2017). 

A high proportion of patients with PTCL still relapse and may need additional lines of 
therapy with different mechanisms. 

6.22.1 NCCN Guidelines 

Per NCCN guidelines, first-line treatment for PTCL includes multi-agent chemotherapy 
with brentuximab vedotin for ALCL and other PTCL CD30+ histology. For other patients, 
first-line treatment is CHOP or CHOP-like multi-agent therapies. 

Depending on subtype, preferred second-line treatments for R/R PTCL per NCCN 
guidelines include pralatrexate, belinostat, romidepsin, and brentuximab vedotin. 
Although PTCL was withdrawn as an indication for romidepsin in 2021, romidepsin 
remains in the NCCN treatment guidelines for off-label treatment of PTCL. 

In second-line therapy, the treatment strategy also depends on whether the patient is a 
candidate for ASCT. If ASCT is planned, a more aggressive regimen to obtain a 
response may be considered. 

Table 1 provides more details on currently available FDA-approved agents for treatment 
of R/R PTCL. Note that the PTCL data for off-label treatments were generally derived 
from one small single-arm study with no central radiology review, which may result in an 
overestimation of the ORR. 
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6.22.2 Pralatrexate 

Pralatrexate is a synthetic 10-deazaaminopterin antifolate that is approved in the US, 
Canada, China, Japan, Australia, and more than 10 additional countries for the 
treatment of patients with R/R PTCL.  

Pralatrexate is an antifolate and was designed to be efficiently internalized by the 
reduced folate carrier (RFC). Preclinical data have clearly established the superiority of 
pralatrexate cytotoxicity over other antimetabolites (Wang et al 2003; Toner et al 2006; 
Marchi et al 2010).  

As of 30 June 2023, 1,073 patients have been enrolled into the pralatrexate clinical 
programs, of which approximately 1,009 patients have received pralatrexate. 

The efficacy and safety supporting accelerated approval of pralatrexate are summarized 
in Sections 7 and 8, respectively.  

6.22.3 Belinostat 

Belinostat is a novel and potent inhibitor of HDAC enzymes that alters acetylation levels 
of histone and non-histone proteins, thus influencing chromatin accessibility and 
ultimately gene transcription. Belinostat is currently accelerated approved in the US for 
the treatment of R/R PTCL and is approved in Argentina, Brazil, and Peru. 

As of 30 January 2023, a total of 1,236 patients have been treated with belinostat. Of 
the 1,236 patients, 1,130 patients were treated with belinostat IV.  

The efficacy and safety supporting accelerated approval of belinostat are summarized in 
Sections 7 and 8, respectively.  

The FDA’s Position: 

The FDA agrees with the Sponsor’s overview of PTCL treatment options. As mentioned 
by the Sponsor, romidepsin, an HDAC inhibitor, was granted accelerated approval in 
June 2011 for the treatment of PTCL in patients who have received at least one prior 
therapy, based on ORR and DOR in a single-arm phase 2 trial. The confirmatory trial for 
romidepsin was a randomized, open-label phase 3 trial evaluating romidepsin plus 
CHOP (Ro-CHOP) versus CHOP in patients with previously untreated PTCL (Bachy et 
al, 2021). The trial failed to demonstrate statistical significance of its primary endpoint of 
PFS, and the Sponsor decided to voluntarily withdraw the PTCL indication for 
romidepsin, effective May 2022. 
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7.21.1 Pralatrexate 
7.21.1.1 PROPEL Study (PDX-008) 

The Sponsor’s Position: 

PROPEL (NCT00364923) was a Phase 2, single-arm, open-label, multi-center, 
international study designed to evaluate the safety and efficacy or pralatrexate when 
administered concurrently with vitamin B12 and folic acid supplementation in patients 
with R/R PTCL. The primary endpoint was response rate, which was assessed based 
on central review of imaging and clinical data according to the International Workshop 
Criteria (IWC). Secondary efficacy endpoints included DoR, PFS, and OS.  

The dose of pralatrexate used in PROPEL – 30 mg/m2 administered IV once weekly for 
6 weeks followed by 1 week of rest for a 7-week cycle – was based on the findings from 
a previous Phase 1/2 study (O’Connor et al 2007). All patients received vitamin 
supplementation consisting of vitamin B12 and folic acid to limit toxicities (Azzoli et al 
2007; Niyikiza et al 2002). 

Eligible patients had histologically/cytologically confirmed PTCL using the Revised 
European American Lymphoma (REAL) WHO disease classification and document 
progressive disease (PD) after at least 1 prior treatment. 

A total of 115 patients were enrolled in the study, 111 received at least 1 dose of 
pralatrexate and were included in the Safety Analysis Set, and 109 were evaluable with 
at least 1 computed tomography (CT) assessment and were included in the Efficacy 
Analysis Set.  

Baseline demographics were consistent with the reported demographics of patients with 
PTCL – the majority of patients were male (68%) and white (72%), with a mean age of 
approximately 58 years old (range 21–85). 

Patients were heavily pretreated prior to entering this study, with a median of 3 prior 
therapies (range 1–13). The most common prior therapy was CHOP (70%), and 16% of 
patients had undergone a transplant prior to study entry (half of whom had achieved a 
CR yet relapsed prior to study entry).  

The prevalence of the various histopathological subtypes of patients in the study reflects 
that previously reported for patients with PTCL (Evens and Gartenhaus 2004; 
Rodriguez-Abreu et al 2007). The majority (53%) of patients had PTCL-NOS according 
to central review assessment. Additionally, 15% of patients had ALCL, 12% had AITL, 
and 11% had transformed mycosis fungoides. 

In the Efficacy Analysis Set of 109 patients, the ORR based on independent central 
review was 27% (n=29), which clearly exceeded the null hypothesis of 15% (Table 3). 
Of these 29 patients, 7 (6%) achieved a CR, 2 (2%) achieved a CR unconfirmed (CRu), 
and 20 (18%) achieved a partial response (PR). Note that CRu is a category between 
CR and PR (ie, does not strictly match either CR or PR); a CRu does not indicate a 
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8 CLINICAL SAFETY 

8.21 Pralatrexate Safety 
The Sponsor’s Position: 

The safety profile of pralatrexate in R/R PTCL is primarily derived from the pivotal 
PROPEL study, with supportive data from other studies including FOT12-CN-301 
(China), PDX-JP1 (Japan), FOT14-TW-401 (Taiwan), and LUMIERE. The safety data of 
pralatrexate observed in the supportive studies were consistent with the safety profile of 
pralatrexate in PROPEL.  

PROPEL Study 

In the PROPEL study, the majority of patients tolerated pralatrexate well. The frequency 
of AEs was consistent with what can be expected in a patient population with advanced 
and symptomatic lymphoma who receive cytotoxic therapy. All patients experienced at 
least 1 AE. The most frequently reported AEs regardless of causality were mucosal 
inflammation, thrombocytopenia, and nausea (Table 5). The Grade 3 or 4 AEs reported 
most frequently were thrombocytopenia, mucosal inflammation, neutropenia, and 
anemia. Most mucosal inflammation AEs and hematological AEs were considered 
treatment-related, which is consistent with the expected safety profile for pralatrexate 
and the antifolate class. 

Forty-nine patients (44%) experienced a serious adverse event (SAE) while on study or 
within 30 days after their last dose of pralatrexate. The most common SAEs (> 3%), 
regardless of causality, were pyrexia, mucositis, febrile neutropenia, sepsis, 
dehydration, dyspnea and thrombocytopenia.  

Eight patients (7%) died while still on treatment with pralatrexate or within 30 days of 
their last dose of pralatrexate. All but 1 of these patients died due to progression of their 
PTCL. The eighth patient died due to cardiopulmonary arrest approximately 3 weeks 
after the last pralatrexate dose (after having been in the study for 96 days). 

Twenty-five patients (23%) withdrew from pralatrexate treatment due to an AE. The 
most frequent AEs reported as the reason for discontinuation of treatment were 
mucosal inflammation (n=7) and thrombocytopenia (n=5). 

The most frequent form of dose modification due to AEs was dose omission, which 
occurred in 69% of patients. The target pralatrexate dose in this study was 30 mg/m2 for 
6 of 7 weeks, and the majority of patients (69%) remained at this dose for the duration 
of treatment. The pralatrexate dose was reduced from 30 mg/m2 to 20 mg/m2 for 31% of 
patients.  
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dose level to CHOP alone (Section 9.21.5). The protocol submitted in January 2023 
was found acceptable, and the trial opened to accrual in October 2023.  
 

9.21.1 Completed Pralatrexate Postmarketing Requirements  
The Sponsor’s Position: 

The PMRs for pralatrexate that were established in 2009 and amended in 2014 are 
summarized in Table 7. Spectrum completed 3 of the PMRs by 2015, Acrotech 
completed SPI-FOL-101 by 2021, and SPI-FOL-102 is targeted to complete enrollment 
by August 2025.  
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9.21.2 Completed Belinostat Postmarketing Requirements  
The Sponsor’s Position: 

The PMRs for belinostat that were established in 2014 are summarized in Table 8. 
Spectrum completed 3 of the postmarketing studies by 2016, and Acrotech completed 
the remaining 3 postmarketing studies by 2023. 
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pralatrexate in combination with the CHOP regimen. In Part 1 of the study, patients 
received doses of 10 mg/m2, 15 mg/m2, 20 mg/m2, 25 mg/m2, or 30 mg/m2 IV 
administered on Day 1 and Day 8 of each 21-day cycle for up to 6 cycles. However, 
while comparable CR rates were observed at most dose levels including 10 mg/m2 

(n=3/4, 75%), 20 mg/m2 (n=2/3, 67%), 25 mg/m2 (n=2/3, 67%) and 30 mg/m2 (n=5/6, 
83%) (Table 9), 30 mg/m2 was selected as the maximum administered dose in 
combination with CHOP and evaluated in Part 2 in 33 additional patients with the rate of 
complete response reported at 65% in the evaluable population (n = 20/31) (Table 9).  
 
All observed dose reductions and treatment discontinuations occurred in the 30 mg/m2 
dose group (Table 22). Eight patients required a dose reduction for treatment-emergent 
AEs (TEAEs), with mucosal inflammation as the leading cause (N=5), and 9 patients 
discontinued pralatrexate due to TEAEs. The activity observed at the lowest dose, the 
small number of patients in each dose-finding cohort, and the safety findings in the 
expansion cohort suggest that a lower dose may be efficacious and less toxic. The FDA 
determined that further dose finding should be conducted with a pralatrexate dose lower 
than 30 mg/m2 to better optimize dosage selection in combination with CHOP. This was 
communicated to the Sponsor in April 2022 and subsequent communications.  
 

9.21.3.2 SPI-BEL-12-104 (Phase 1 Belinostat+CHOP Dose-Finding Study) 

The Sponsor’s Position 

SPI-BEL-12-104 (PMR 2178-1) was a Phase 1, open-label, 2-part, dose-finding study to 
establish the safety and efficacy of belinostat in combination with CHOP in patients with 
PTCL for Phase 3. 

Similar to SPI-FOL-101, the study had 2 parts: Part A for dose escalation, and Part B for 
dose expansion. In Part A, a traditional 3+3 dose-escalation schema was implemented, 
in which 2 sequential dose schedule cohorts were enrolled to determine the MTD of 
belinostat+CHOP. In all cohorts, patients received standard CHOP therapy in up to 6 
continuous 21-day cycles. Belinostat treatment comprised 1,000 mg/m2 administered IV 
infusion over 30 min, with the initial cohort (Cohort 3) receiving belinostat on Days 1–3 
of every cycle and subsequent cohorts receiving belinostat for an increased or 
decreased number of days based on observed toxicity. One patient in Cohort 3 
experienced a dose-limiting toxicity (DLT) of Grade 3 nausea and vomiting, and the 
cohort was expanded to 6 patients. One patient died prior to evaluation and was not 
evaluable for the determination of the MTD due to noncompliance, and one patient 
made the decision not to participate before receiving any treatment. Since only 1 (13%) 
patient experienced DLTs, the study was escalated to Cohort 5 (belinostat on 
Days 1-5). No DLTs were observed in 3 patients treated in Cohort 5; therefore, there 
was no need for cohort expansion and no planned dose escalation beyond Cohort 5, 
thus this dosing schedule was deemed the MTD. 

In the Dose Expansion Phase (Part B), 12 patients were enrolled and received 
CHOP+1,000 mg/m2 of daily belinostat on Days 1–5, for a total of 23 treated patients 
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Table 12: Transfers of Product Ownership 
Date Regulatory events related to NDA transfer 

9/24/2009 Accelerated approval of pralatrexate NDA 22468 issued to Allos Therapeutics Inc.  

9/05/2012 Allos Therapeutics Inc. acquired by Spectrum Pharmaceuticals as a wholly owned 
subsidiary 

7/03/2014 Accelerated approval of belinostat NDA 206256 issued to Spectrum Pharmaceuticals  

3/01/2019 Acrotech Biopharma LLC became NDA holder for both pralatrexate and belinostat 

Source: FDA summary 

 

9.21.5 SPI-BEL-301 (Phase 3 Belinostat+CHOP and Pralatrexate+COP Study) 
The Sponsor’s Position: 

Acrotech submitted final protocol to FDA for approval in March 2022. In April 2022, FDA 
notified Acrotech that the doses proposed for the Phase 3 study were not adequately 
justified because they were selected based on an MTD approach, and the optimal 
dosage regimens for pralatrexate and belinostat had not been identified. As such, FDA 
recommended that Acrotech conduct additional randomized dose-finding studies in a 
sufficient number of patients with newly diagnosed PTCL to identify the optimal dose 
regimens prior to the initiation of the Phase 3 study. The FDA recommended that the 
dose-finding studies should include at least 2 dose levels of pralatrexate in combination 
with CHOP, at least 2 dose levels of belinostat in combination with CHOP, and CHOP 
treatment arms. In response, Acrotech has proposed SPI-BEL-301 as a 2-part study to 
incorporate dose finding, and continued treatment at the optimal doses. 

SPI-BEL-301 (PMR 2178-2 and 2179-2) is planned as a Phase 3, randomized, open 
label study to compare the efficacy and safety of the combination of Bel-CHOP or 
Fol-COP to the CHOP regimen alone in newly diagnosed patients with PTCL. Part 1 of 
the study is intended to identify 1 of 2 dose levels for belinostat and pralatrexate that is 
optimal in polychemotherapy for Part 2 of the study based on safety and ORR at 3 
months. Treatment will be randomized in 5 arms: belinostat 600 mg/m2, belinostat 
1000 mg/m2, pralatrexate 20 mg/m2, pralatrexate 30 mg/m2, all added to CHOP (for 
belinostat) or COP (ie, CHOP without doxorubicin, for pralatrexate), and CHOP alone. 
Doxorubicin is omitted from the pralatrexate regimen because doxorubicin and 
pralatrexate have overlapping toxicities, and meta-analyses have shown no advantage 
in survival by incorporating an anthracycline (ie, doxorubicin) in treatment for PTCL 
(Armitage 2017). Analysis will be done when 75 patients have received their planned 
treatment cycles to evaluate treatment compliance. 

Part 2 of the study will then compare PFS (primary endpoint) of patients treated with the 
identified doses of belinostat and pralatrexate in combination with CHOP/COP to 
patients treated with CHOP alone. Secondary endpoints of Part 2 of the study include 
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OS and ORR. Patients with previously untreated PTCL will be randomized (1:1:1) into 
one of the following treatment groups and treated for up to 6 cycles: 

• Group 1: (Bel-CHOP): Belinostat at the dose determined from Part 1 (600 or 
1000 mg/m2) to be administered on Day 1 by 30 min IV infusion once daily for 
5 days; CHOP will also be administered starting on Day 1 within 15 min (±5 min) 
after the end of the belinostat infusion at the doses shown below for Group 3, 
with cycles repeated every 21 days for up to 6 cycles. 

• Group 2: (Fol-COP): Pralatrexate, at the dose determined from Part 1 (20 or 
30 mg/m2), will be administered on Day 1 and Day 8 as an IV push over 3 to 
5 min; CHOP will also be administered starting on Day 1 within 15 min (±5 min) 
after the end of the pralatrexate administration at the doses shown below for 
Group 3, with cycles repeated every 21 days for up to 6 cycles. 

• Group 3: (CHOP): Combination chemotherapy to be administered starting on 
Day 1 at the doses shown below, with cycles repeated every 21 days for up to 
6 cycles. 

o Cyclophosphamide 750 mg/m2 IV, Day 1 

o Doxorubicin 50 mg/m2 IV, Day 1 (limit lifetime cumulative dose to 
< 550 mg/m² to reduce risk of cardiotoxicity) 

o Vincristine 1.4 mg/m2 (maximum 2 mg) IV, Day 1 

o Prednisone 100 mg orally (PO) daily, Day 1 (after the end of the belinostat 
or pralatrexate administration for Groups 1 and 2) to Day 5 

The sample size calculated to provide the statistical power for 2 pair-wise comparisons 
of combination vs CHOP in the current study design requires a total of approximately 
429 patients for Part 2. Part 2 will not include patients or data from Part 1. 

Part 1 of the study is expected to last 24 months. For Part 2, the primary analysis will be 
conducted when 379 PFS events are observed. The first interim PFS results for the first 
120 events are estimated to be available by February 2028, and the total 379 PFS 
results by March 2030. Thus, the total duration of Part 2 is 4.5 years to get topline PFS 
for all 379 events, which is in line with the expectation of this rare indication study and 
prior studies conducted for romidepsin+CHOP and brentuximab+CHP. Patients will 
continue to be followed for a mature OS. 

9.22 Proposed Approach and Timeline for Completion of Postmarketing 
Requirements 

The Sponsor’s Position: 

All of the PMRs except for the Phase 3 study of pralatrexate and belinostat in 
combination with CHOP have been completed, and Acrotech is committed to 
completing a large international program as the key PMR.  
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PFS outcomes 1 year and 2 years after HSCT. Patients who underwent HSCT were 
censored at the time of HSCT and were therefore not included in the evaluable 
population. 

A total of 27 patients were enrolled in the study, and 21 completed at least 1 cycle of 
pralatrexate and had at least 1 post-treatment tumor assessment and were included in 
the evaluable population. The mean age of patients in the evaluable population was 
57 years old, and 67% were male. The most common subtype of PTCL was 
angioimmunoblastic T-cell lymphoma (33%), followed by extranodal NK/T-cell 
lymphoma, nasal type (29%) and PTCL-NOS (24%).  

The ORR in the patients who did not undergo HSCT was 57%, with 1 (5%) patient 
achieving CR and 11 (52%) patients achieving PR. The time to ORR was 1.4 months 
(95% CI: 1.3–2.8 months), showing that the first response was observed at the end of 
the first treatment cycle. The median DoR in patients who did not undergo HSCT (n=12) 
was 6.3 months (95% CI: 0.8, 20.9).  

Among the 21 evaluable patients, 5 (24%) received HSCT. Of the 5 HSCT-treated 
patients, 1 achieved CR and 2 achieved PR, for an ORR of 60%. Of the 
16 non-HSCT-treated patients, 9 achieved PR, for an ORR of 56%. The time to ORR 
was 1.4 months in both groups. In the HSCT group, the duration of CR and PR was 
2.1 months and 7.9 months, respectively, while in the non-HSCT group, no patient 
achieved a CR, and the duration of PR was 1.8 months.  

13.21.4 LUMIERE Study 

LUMIERE (NCT01482962) was an open-label, randomized, Phase 3 study to evaluate 
the efficacy of alisertib, an investigational Aurora A kinase inhibitor, compared to 
physician’s choice between pralatrexate 30 mg/m2 (once per week for 6 weeks in 
7-week cycles), gemcitabine 1,000 mg/m2, or romidepsin 14 mg/m2 (Days 1, 8, and 
15 in 28-day cycles).  

A total of 271 patients were enrolled and randomly assigned to receive alisertib (n=138) 
or comparator (n=133; gemcitabine, n=30; pralatrexate, n=80; romidepsin, n=23). In the 
pralatrexate group, 61% of patients were male, 89% were white, with a median age of 
61 years old and a median of 2 prior lines of therapy (range 1–9).  

Central hematopathology confirmed that 225 of the 271 patients had an eligible PTCL 
subtype and were included in the Response-evaluable Population. An additional 
31 patients were not response evaluable (did not receive one or more doses of the 
study drug and/or lacked postbaseline central response assessment), for a total of 
194 patients in the Response-evaluable Population, with 51 of these patients in the 
pralatrexate group.  

The ORR based on central review was 43% in the 51 patients treated with pralatrexate 
(Table 17), compared to 33% with alisertib, 35% with gemcitabine, and 61% for 
romidepsin (note that the romidepsin group only included 23 patients). In the 22 patients 
with a response in the pralatrexate group, 14 had CR and 8 had PR. 





Acrotech Biopharma Inc 
Pralatrexate and Belinostat 

Oncologic Drugs Advisory Committee 
 

 

Page 57 of 80 

The OS curves show a statistically significant OS estimate for the PROPEL study 
population compared with the control-matched population. The median survival was 
4.07 months (95% CI: 2.6–5.78 months) for the control populations in contrast to 
15.2 months (95% CI: 11.43–25.56 months) for the pralatrexate-treated patient 
population, with a hazard ratio of 0.432 (95% CI: 0.298–0.626), supporting a statistically 
significant benefit for the pralatrexate-treated PROPEL population (O’Connor et al 
2018). 
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13.22 FDA’s Appendix 
13.22.1 Pralatrexate Regulatory History 
The FDA’s Position: 

Pralatrexate indication 
• Accelerated approval September 24, 2009 for the treatment of adult patients with 

relapsed or refractory peripheral T-cell lymphoma (PTCL). 
 

PMRs/PMCs, associated milestones, status, and key communications: 
 
Accelerated Approval PMRs: 

• PMR 1547-1: Issued at time of accelerated approval. 
A randomized trial of maintenance treatment with pralatrexate in previously 
untreated patients with PTCL who have demonstrated a response to CHOP or a 
CHOP-like regimen. 
 
Description of trial: This will be a Phase 3 multi-center, randomized clinical trial of 
sequential FOLOTYN versus observation in patients with newly diagnosed 
aggressive peripheral T-cell lymphoma who have responded following initial 
treatment with CHOP-based chemotherapy. The primary endpoint will be PFS. 
The trial will also be sized to detect a realistic difference in survival. Patients will 
be enrolled prior to initiation of the CHOP-based regimen. Patients responding 
(CR or PR) after CHOP-based treatment will then be randomized 2:1 to 
FOLOTYN versus observation. 

 
o Original Milestone Dates 

Final Protocol Submission:  12/2009 
Trial Completion:   12/2016 
Final Report Submission:   06/2017 

 
o Current Status: Released (due to poor enrollment) 

 
o Summary of Key Correspondence: 

 

Date Correspondence with Sponsor 
4/2014 - 
6/2014 

Meetings and discussions regarding PMR 1547-1 and PMR 1547-2 

6/2014 Sponsor: Requested to be released from PMRs 1547-1 and 1547-2 and 
agreed to reissuance of PMRs 

7/2014 FDA: Release (PMR 1547-1 and 1547-2) and Reissue (PMR 2179-1 and 
2179-2) letter  
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• PMR 1547-2: issued at the time of accelerated approval. 
A randomized trial comparing pralatrexate in combination with systemic 
bexarotene versus systemic bexarotene alone in patients with cutaneous T-cell 
lymphoma (CTCL) who are refractory to at least one prior systemic therapy. 
 
Description of trial: This will be a Phase 3 multi-center, randomized clinical trial in 
patients with CTCL. The primary endpoint will be PFS. Response rate will be a 
secondary endpoint. Prior to initiation of the Phase 3 trial, a Phase 1 trial will be 
conducted to determine the MTD of the combination. 
 

o Original Milestone Dates 
Protocol Submission for Phase 1 Trial:  11/2009 
Phase 1 Trial Completion:    08/2011 
Final Phase 3 Protocol Submission:  09/2011 
Phase 3 Trial Completion:    03/2015 
Phase 3 Trial Final Report Submission:  09/2015 

 
o Current Status: Released (due to poor enrollment) 

 
o Summary of Key Correspondence: 

 
Date Correspondence with Sponsor 

4/2014 - 
6/2014 

Meetings and discussions regarding PMR 1547-1 and PMR 1547-2 

6/2014 Sponsor: Requested to be released from PMRs 1547-1 and 1547-2 and 
agreed to reissuance of PMRs 

7/2014 FDA: Release (PMR 1547-1 and 1547-2) and Reissue (PMR 2179-1 and 
2179-2) letter 

 
 

• PMR 2179-1: 
Establish the optimal and safe dose of pralatrexate in combination with the 
CHOP regimen. Perform a phase 1 dose-finding trial of pralatrexate plus CHOP 
in PTCL. Enroll a sufficient number of patients to characterize the safety of 
pralatrexate in combination with the CHOP regimen.  
 

o Original Milestone Dates 
Final Protocol Submission:  08/2014 
Trial Completion:   12/2015 
Final Report Submission:   04/2016 

 
o Current Status: Fulfilled after delay 

 
o Summary of Key Correspondence: 
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Table 18: Correspondence Regarding Pralatrexate Dose-Finding PMR 2179-1 
Date Correspondence with Sponsor 

8/2014 Sponsor: Submitted a new protocol (SPI-FOL-101) to IND 052604 
4/2015 Sponsor: Submitted protocol amendment 1 incorporating FDA comments 
5/2016 Sponsor: Submitted protocol amendment 2 incorporating FDA comments 
12/2016 FDA: Missed milestone letter (delayed trial completion and final report) 
1/2017 Sponsor: Currently in dose escalation. Additional 2 years required. 

Proposed trial completion: 12/2017, final report: 12/2018 
2/2017 FDA: Did not agree with revised milestones 
3/2017 Sponsor: Proposed trial completion: 12/2017, final report: 04/2018 

FDA: Acknowledged revised milestones 
8/2017 Sponsor: Submitted protocol amendment 3 to include an addition 20 

patients to Part 2 of the study 
8/2018 FDA: Requested explanation of delayed milestones 
8/2018 Sponsor: 67% accrued in Part 2 of study. Proposed trial completion: 

12/2018, final report: 04/2019. 
4/2020 FDA: Missed milestone letter (delayed final report) 
4/2020 Sponsor: Proposed trial completion: 09/2020, final report: 06/2021 
9/2020 FDA: Requested study status and final report milestone date 6 months after 

trial completion  
Sponsor: Proposed trial completion: 09/2020, final report: 04/2021 (6 
months after last patient visit or post final data lock) 

5/2021 FDA: Missed milestone letter (delayed final report) 
6/2021 Sponsor: Cited challenges with database review (tumor assessments) and 

PK analysis; delay in final report to 09/2021. 
10/2021 Sponsor: Submitted final report 
3/2023 FDA: Issued PMR fulfilled letter 

    
 

• PMR 2179-2: 
Characterize the comparative efficacy and safety of pralatrexate when used in 
combination with a treatment regimen such as CHOP, versus the combination of 
Beleodaq plus CHOP, versus CHOP alone for the initial therapy of patients with 
PTCL. Perform a confirmatory, prospective randomized (1:1:1) trial of previously 
untreated patients with PTCL, PFS as the primary efficacy endpoint. Enroll a 
sufficient number of patients to characterize the efficacy and safety of each drug 
added to CHOP, versus CHOP alone. The PFS endpoint should be determined by a 
blinded independent review committee. PFS analysis should be performed when the 
trial has experienced the planned number of events necessary for trial completion. 
Using the same data cutoff date as the PFS analysis, perform an interim analysis of 
overall survival. Submit a complete final report with all supporting datasets. 
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o Original Milestone Dates 
Preliminary Protocol Submission: 07/2014 
Final Protocol Submission:  12/2015 
Accrual of 25% of Subjects:  04/2017 
Accrual of 50% of Subjects:  04/2018 
Accrual of 75% of Subjects:  04/2019 
Trial Completion:    01/2020 
Final Report Submission:   01/2021 

 
Most Recent Proposed Milestones (as of October 16, 2023): 
 

Milestone for PMR 2179-2 Original milestone 
due date 

Proposed revised 
milestone due date 

Preliminary Protocol 
Submission 

07/2014 completed 07/2014 

Final Protocol Submission  12/2015 completed 01/2023 
Accrual of 25% of Subjects 04/2017 04/2026 
Accrual of 50% of Subjects 04/2018 09/2026 
Accrual of 75% of Subjects 04/2019 02/2027 
Accrual of 100% of Subjects N/A 08/2027 
Trial Completion  01/2020 02/2030 
Final Report Submission 01/2021 11/2030 
 

o Current Status: Delayed 
 

o Summary of Key Correspondence: 
 

Table 19: Communications Regarding Pralatrexate Confirmatory 
Study PMR 2179-2 

Date Correspondence with Sponsor 
12/2016 FDA: Missed milestone letter (delayed final protocol) 
1/2017 Sponsor: Final protocol will be pending completion of SPI-FOL-101/SPI-

BEL-12-104 dose-finding studies. Proposed final protocol: 02/2018, final 
report: 01/2026. 

2/2017 FDA: Did not agree with revised milestones 
3/2017 Sponsor: Proposed final protocol: 02/2018, final report: 03/2023 

FDA: Acknowledged revised milestones 
11/2017 Sponsor: ASR - Proposed final protocol: 07/2018, final report: 03/2023 
11/2018 Sponsor: ASR - Proposed final protocol: 07/2019, final report: 06/2024 
11/2019 Sponsor: ASR - Proposed final protocol: 11/2020, final report: 03/2025 
11/2020 Sponsor: ASR - Proposed final protocol: TBD, final report: 03/2025 
6/2021 FDA: Missed milestone letter (delayed final report) 
7/2021 Sponsor: Proposed to delay/TBD all milestone dates, stating that the phase 

3 clinical trial for PTCL indication (SPI-BEL-301) cannot be initiated until 
after the safety profile and recommended belinostat dosing are established 
SPI-BEL-12-104 and SPI-FOL-101. Stated the intention of requesting a 



Acrotech Biopharma Inc 
Pralatrexate and Belinostat 

Oncologic Drugs Advisory Committee 
 

 

Page 62 of 80 

Type C meeting in Q4 2021 to discuss an alternate protocol due to 
changing treatment landscape. 

11/2021 Sponsor: ASR - Proposed final report: 03/2026 
1/2022 Teleconference: Discussed delays in AA requirements for PTCL products 

pralatrexate and belinostat, particularly regarding PMR 2179-2. Sponsor 
proposed to submit the final revised protocol by 03/2022. 

3/2022 Sponsor: Submitted the first SPI-BEL-301 study protocol 
11/2022 Sponsor: ASR - Proposed trial completion: 02/2028, final report: 02/2029 
1/2023 FDA: Provided non-hold comments for the protocol submitted on 03/2022 

Sponsor: Submitted final protocol to IND 052604 
8/2023 Teleconference: Notified Sponsor of an ODAC tentatively scheduled for 

11/16/23 for NDA 022468 and NDA 206256 
9/2023 FDA: Requested further justification for proposed revised milestones, 

anticipated barriers/challenges, and an updated status on SPI-BEL-301. 
Sponsor: Delay due to redoing the dose-finding studies and stopping the 
trial between Part 1 and Part 2 instead of a continuous design. No patients 
enrolled in SPI-BEL-301 currently.  

 Abbreviations: ASR, annual study report  
 

Safety PMRs under Section 505(o)3: 2 issued with original accelerated approval 
• PMR 1547-3: 

Clinical pharmacokinetic trial in patients with renal impairment to include patients 
with severe renal impairment. 

 
o Original Milestone Dates 

Final Protocol Submission:  01/2010 
Trial Completion:   06/2012 
Final Report Submission:   01/2013 

 
o Current Status: Fulfilled 

 
o Summary of Key Correspondence: 

 
Date Correspondence with Sponsor 

1/2013 Sponsor: Trial Completed (per ASR 11/2014) 
7/2015 Sponsor: Submitted final report 
12/2015 Sponsor: Submitted S-012 to revise labeling based on data reported 

in the final reports for PMR 1547-3 and 1547-4 
5/2016 FDA: Issued S-012 Approval/PMR Fulfilled letter 
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• PMR 1547-4: 
Completion of the planned mass balance trial. Contingent on FDA review of the 
mass balance results, a clinical pharmacokinetic trial in patients with hepatic 
impairment may be required.  

o Original Milestone Dates 
Final Protocol Submission:  10/2008 
Trial Completion:   06/2010 
Final Report Submission:   12/2010 

 
o Current Status: Fulfilled after delay 

 
o Summary of Key Correspondence: 

 
Date Correspondence with Sponsor 

5/2011 FDA: Requested revised milestone dates 
Sponsor: Proposed trial completion: 02/2013, final report: 07/2013 

6/2011 FDA: Acknowledged revised milestones 
5/2015 Sponsor: Submitted final report 
12/2015 Sponsor: Submitted S-012 to revise labeling based on data reported in 

the final reports for PMR 1547-3 and 1547-4 
5/2016 FDA: Issued S-012 Approval/PMR Fulfilled letter 

 
Postmarketing commitments: 1 issued with original accelerated approval 

• PMC 1547-5 
Perform in vitro studies to determine if transporters are involved in the 
elimination of pralatrexate.  

o Original Milestone Dates 
Final Protocol Submission:  12/2009 
Trial Completion:   01/2011 
Final Report Submission:   07/2011 

 
o Current Status: Fulfilled  

 
o Summary of Key Correspondence: 

 
Date Correspondence with Sponsor 

7/2011 Sponsor: Submitted final reports 
8/2011 FDA: Supplement request letter – revised labeling based on final study 

reports 
Sponsor: Submitted S-009 

2/2012 FDA: Issued S-009 Approval/PMC fulfilled letter 
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Safety PMR under Section 505(o)3: 1 issued with NDA 022468/supplement 012 
• PMR 3086-1 

Evaluate the effect of hepatic impairment on the pharmacokinetics and safety of 
Folotyn (pralatrexate). Submit a complete final report with all supporting datasets. 
 

o Original Milestone Dates 
Final Protocol Submission:  12/2016 
Trial Completion:   12/2020 
Final Report Submission:   06/2021 

 
o Current Status: Delayed 

 
o Summary of Key Correspondence: 

 

Date Correspondence with Sponsor 
3/2018 Sponsor: Submitted protocol (SPI-FOL-102) to IND 052604 
4/2018 FDA: Communicated comments for protocol 
6/2018 Sponsor: Responded to FDA comments with protocol amendment 1. 

Sponsor: Site availability and enrollment challenges. Proposed final 
protocol: 06/2018, trial completion: 06/2022, final report: 12/2022. 

8/2018 FDA: Acknowledged final protocol submitted 06/2018 
1/2019 FDA: Acknowledged revised milestones and sufficient justification for 

anticipated delay of PMR milestones 
11/2019 Sponsor: ASR – Proposed trial completion: 12/2020, final report: 06/2021 
11/2020 Sponsor: ASR – Delayed/all milestone dates TBD  
11/2021 Sponsor: ASR – Proposed trial completion: 06/2023, final report: 12/2023 
11/2022 Sponsor: ASR – Delayed due to enrollment difficulties. Proposed trial 

completion: 12/2024, final report: 05/2025. 
 

 

13.22.2 Belinostat Regulatory History 
The FDA’s Position: 

Belinostat indication 
• Accelerated approval July 3, 2014 for the treatment of adult patients with 

relapsed or refractory peripheral T-cell lymphoma (PTCL).  
 

PMRs/PMCs, associated milestones, status, and key communications: 
 
Accelerated Approval PMRs: 
 

• PMR 2178-1: 
Establish the optimal and safe dose of belinostat in combination with the 
cyclophosphamide/vincristine/doxorubicin/prednisone (CHOP) regimen. Perform 
a Phase 1 dose finding trial of belinostat plus CHOP for the treatment of patients 
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with peripheral T-cell lymphoma (PTCL). Enroll a sufficient number of patients to 
characterize the safety of belinostat in combination with the CHOP regimen.  
 

o Original Milestone Dates 
Final Protocol Submission:  Completed 
Trial Completion:   06/2015 
Final Report Submission:   04/2017 

 
o Current Status: Fulfilled 

 
o Summary of Key Correspondence: 

 
Date Correspondence with Sponsor 

8/2016 Sponsor: ASR – SPI-BEL-104 trial completed in 08/2015 and CSR 
being finalized 

10/2016 Sponsor: Submitted final report 
12/2016 FDA: PMR fulfilled letter 

 
• PMR 2178-2: 

Characterize the comparative efficacy and safety of belinostat when used in 
combination with a treatment regimen such as CHOP, versus the combination of 
pralatrexate plus CHOP, versus CHOP alone for the initial therapy of patients 
with PTCL. Perform a confirmatory, prospective randomized (1:1:1) trial of 
previously untreated patients with PTCL, with PFS as the primary efficacy 
endpoint. Enroll a sufficient number of patients to characterize the efficacy and 
safety of each drug added to CHOP, versus CHOP alone. The PFS endpoint 
should be determined by a blinded independent review committee. PFS analysis 
should be performed when the trial has experienced the planned number of 
events necessary for trial completion. Using the same data cutoff date as the 
PFS analysis, perform an interim analysis of overall survival. Submit a complete 
final report with all supporting datasets. 
 

o Original Milestone Dates 
Preliminary Protocol Submission: 07/2014 
Final Protocol Submission:  12/2015 
Accrual of 25% of Subjects:  04/2017 
Accrual of 50% of Subjects:  04/2018 
Accrual of 75% of Subjects:  04/2019 
Trial Completion:    01/2020 
Final Report Submission:   01/2021 
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meeting in Q4 2021 to discuss an alternate protocol due to changing 
treatment landscape. 

1/2022 Teleconference: Discussed delays in AA requirements for PTCL products 
pralatrexate and belinostat, particularly regarding PMR 2179-2. Sponsor 
proposed to submit the final revised protocol by 03/2022. 

3/2022 Sponsor: Submitted the first SPI-BEL-301 study protocol  
4/2022 - 
12/2022 

Several rounds of FDA providing deficiencies/non-hold comments for the 
protocol and Sponsor’s protocol revisions.  

1/2023 Sponsor: Submitted final protocol to IND 070789 
8/2023 Sponsor: ASR - Proposed trial completion: 02/2030, final report: 11/2030 

Teleconference: Notified Sponsor of an ODAC tentatively scheduled for 
11/16/23 for NDA 022468 and NDA 206256 

9/2023 FDA: Requested further justification for proposed revised milestones, 
anticipated barriers/challenges, and an updated status on SPI-BEL-301. 
Sponsor: Delay due to redoing the dose-finding studies and stopping the 
trial between Part 1 and Part 2 instead of a continuous design. No patients 
enrolled in SPI-BEL-301 currently. 

  Abbreviations: ASR, annual study report  
 

Safety PMRs under Section 505(o)(3): 6 issued with original accelerated approval 
 

• PMR 2178-3: 
Conduct an in vitro study to determine the exact contributions of UGT1A1, 
CYP3A4, CYP2C9, and CYP2A6 in the biotransformation of belinostat to 
evaluate the potential for higher drug exposure or metabolism to a potentially 
more toxic metabolite. Submit a complete final report with all supporting datasets. 
 

o Original Milestone Dates 
Final Protocol Submission:  12/2014 
Trial Completion:   07/2015 
Final Report Submission:   09/2015 

 
o Current Status: Fulfilled 

 
o Summary of Key Correspondence: 

 
Date Correspondence with Sponsor 

11/2014 Sponsor: Submitted final protocol  
9/2015 Sponsor: Submitted final report 
7/2016 FDA: Issued PMR fulfilled letter 

 
• PMR 2178-4: 

Characterize the mass balance information for Beleodaq. Submit the final clinical 
trial report for the ongoing human mass balance trial (Protocol SPI-BEL-12-103) 
designed to evaluate the excretion route of belinostat in humans. Excretion 
alterations could lead to increased toxicity. Submit a complete final report with all 
supporting datasets. 
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o Original Milestone Dates 

Final Protocol Submission:  Completed 
Trial Completion:   12/2014 
Final Report Submission:   03/2015 

 
o Current Status: Fulfilled 

 
o Summary of Key Correspondence: 

 
Date Correspondence with Sponsor 

7/2015 Sponsor: Submitted final report 
7/2016 FDA: Issued PMR fulfilled letter 

 
• PMR 2178-5: 

Characterize the PK of belinostat in the presence of strong UGT1A1 inhibitors. 
Conduct a clinical trial evaluating the influence of strong UGT1A1 inhibitors on 
the pharmacokinetics of belinostat in patients with cancer. Submit a complete 
final report with all supporting datasets. 
 

o Original Milestone Dates 
Final Protocol Submission:  12/2014 
Trial Completion:   12/2015 
Final Report Submission:   03/2016 

 
o Current Status: Submitted after delay 

 
o Summary of Key Correspondence: 

 
Date Correspondence with Sponsor 

12/2014 Sponsor: Submitted protocol to IND 070789  
2/2015 FDA: Provided comments for protocol submitted 12/2014 
9/2015 Sponsor: Submitted a revised SPI-BEL-107 protocol based on FDA’s 

comments from 12/2014 
2/2016 FDA: Requested additional information regarding the protocol submitted on 

09/2015 
11/2016 FDA: Missed milestones letter (delayed trial completion and final report) 
12/2016 Sponsor: Submitted a revised protocol based on FDA’s IR from 02/2016.  

Sponsor: Delayed b/c the protocol was revised from FDA advice to a longer 
duration study. Proposed trial completion: 07/2018, final report 12/2018. 

3/2017 FDA: Acknowledged revised milestones 
9/2018 Sponsor: ASR - Delayed due to infeasibility of overnight and weekend PK 

sampling collection. Proposed trial completion: 12/2021, final report: 
03/2022. 

1/2020 FDA: Notification of Failure to Demonstrate Good Cause (trial 
completion and final report) 

2/2020 Sponsor: Cited reasons for failure to meet dates - NDA transfer 
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8/2021 Sponsor: Delayed due to slow enrollment. Proposed trial completion: 
12/2022, final report: 06/2022. 

6/2023 Sponsor: Submitted final report 
 Abbreviations: IR, information request 
 

• PMR-2178-6: 
Evaluate the safety and pharmacokinetics of belinostat in patients with wild-type, 
heterozygous, and homozygous UGT1A1*28 genotypes. The evaluations should 
be conducted for sufficient duration and in a sufficient number of subjects in 
order to evaluate safety following multiple dose administration. Submit a 
complete final report with all supporting datasets. 
 

o Original Milestone Dates 
Final Protocol Submission:  12/2014 
Trial Completion:   12/2015 
Final Report Submission:   03/2016 

 
o Current Status: Submitted after delay 

 
o Summary of Key Correspondence: 

 
Date Correspondence with Sponsor 

3/2015 Sponsor: Submitted final protocol to IND 070789 based on FDA’s IR 
01/2015 

8/2015 Sponsor: ASR - Proposed trial completion: 12/2016 and final report: 
03/2017 

10/2015 FDA: Advice letter stating the protocol submitted 3/2015 is acceptable  
8/2016 Sponsor: ASR - Proposed trial completion: 12/2016 and final report: 

03/2017 
11/2016 FDA: Missed milestone letter (delayed trial completion and final report) 
12/2016 Sponsor: Recruitment delayed due to revised protocol. Proposed trial 

completion: 03/2018, final report 05/2018. 
3/2017 FDA: Acknowledged revised milestones. 
7/2018 Sponsor: Delayed due to slow enrollment in Cohorts B and C, and lack of 

enrollment in Cohort A. Proposed trial completion: 03/2019, final report: 
05/2019. 

8/2018 FDA: Requested status update and reasons for lack of enrollment of wild-
type subjects. 

9/2019 Sponsor: Responded to IR – further investigating reasons for lack of 
enrollment of wild-type subjects. Enrollment in Cohorts B and C complete.  
Sponsor: ASR - Delayed due to slow enrollment. Proposed trial completion: 
03/2021, final report: 06/2021. 

1/2020 FDA: Acknowledged revised milestones. IR asking to clarify the number of 
patients enrolled in each cohort.  
Sponsor: Responded to IR. 

8/2021 Sponsor: ASR - Proposed trial completion: 03/2021, final report: 12/2021  
12/2021 Sponsor: Submitted final report 
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11/2022 FDA: Requested information on the central lab, description of efforts to fully 
enroll patients in Cohort C 

12/2022 Sponsor: Responded to IR 
 

• PMR-2178-7: 
Characterize the PK and safety of belinostat in the presence of hepatic 
impairment. Submit the final clinical trial report for the ongoing hepatic 
impairment trial (Protocol CTEP #8846) that is designed to evaluate the influence 
of hepatic impairment on the PK and safety of belinostat. Submit a complete final 
report with all supporting datasets. 
 

o Original Milestone Dates 
Final Protocol Submission:  Completed 
Trial Completion:   12/2015 
Final Report Submission:   03/2016 

 
o Current Status: Submitted after delay 

 
o Summary of Key Correspondence: 

 

Date Correspondence with Sponsor 
11/2016 FDA: Missed milestone letter (delayed trial completion and final report) 
12/2016 Sponsor: Delayed due to several amendments to original protocols. 

Additional 32 months required to complete study due to recruitment 
challenges. Proposed trial completion: 08/2018, final report 12/2018. 
FDA: Requested additional information on recruitment details, efforts to 
increase trial accrual and justif ication for an additional 32 months for trial 
completion. 

2/2017 Sponsor: Responded to IR 
3/2017 FDA: Acknowledged revised milestones. Additional request to submit an 

interim analysis report.  
8/2018 Sponsor: Trial has been completed and CSR is being prepared per ASR.  
9/2019 Sponsor: Trial has been completed and a final PK report is being prepared 

after which the CSR may be finalized.  
1/2020 FDA: Missed milestone letter (delayed trial completion and final report) 
2/2020 Sponsor: Cited reasons for failure to meet dates - NDA transfer. Proposed 

trial completion: 08/2018, final report: 09/2020. 
6/2021 Sponsor: Submitted final report 
3/2023 FDA: IR regarding final report from 06/2021 
5/2023 Sponsor: Responded to IR 
6/2023 FDA: IR regarding final report, requesting a summary of PK parameters 
7/2023 Sponsor: Responded to IR 

 
• PMR-2179-8: 

Characterize the PK and safety of belinostat in the presence of renal impairment. 
Conduct a clinical trial in patients with varying degrees of renal impairment to 
evaluate the pharmacokinetic and safety of belinostat patients with impaired 
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renal function. The trial should be conducted for sufficient duration in order to 
evaluate safety following multiple dose administration. Submit a complete final 
report with all supporting datasets. 
 

o Original Milestone Dates 
Final Protocol Submission:  12/2014 
Trial Completion:   12/2015 
Final Report Submission:   03/2016 

 
o Current Status: Submitted after delay 

 
o Summary of Key Correspondence: 

 
Date Correspondence with Sponsor 

6/2015 Sponsor: Submitted final protocol to IND 070789 
9/2015 FDA: Advice letter stating the protocol submitted 6/2015 is acceptable 
9/2015 Sponsor: Additional 15 - 18 months required to include 6 cycles of treatment 

as per FDA recommendation. Proposed trial completion: 06/2017, final 
report: 10/2017. 
FDA: Acknowledged revised milestones 

8/2016 Sponsor: ASR – Proposed trial completion: 06/2017, final report: 10/2017 
6/2018 Sponsor: Request to terminate the study and issue the CSR based on 

available data due to enrollment difficulties. Trial completed 06/2018. 
Proposed final report: 12/2018. 

9/2019 Sponsor: ASR – Proposed final report: 01/2020 
3/2020 FDA: Missed milestone letter (delayed final report). 

Sponsor: Cited reasons for failure to meet dates - NDA transfer. Proposed 
final report: 09/2020. 

8/2020 Sponsor: ASR - Additional samples requiring testing. Proposed final report: 
01/2021 

6/2021 Sponsor: Submitted final report  
3/2023 FDA: IR regarding final report from 06/2021 

Sponsor: Responded to IR  
6/2023 Sponsor: Final report and statistical analysis updated.  
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13.22.3.2 Pralatrexate in Combination with CHOP 

Table 22: SPI-FOL-101 Pralatrexate Dose Reductions, Drug Interruptions and 
Withdrawals 

 
  Cohort 1 

CHOP+ 
pralatrexate 
10 mg/m2 

(N = 4) 

Cohort 2 
CHOP+ 
pralatrexate 
15 mg/m2 

(N = 3) 

Cohort 3 
CHOP+ 
pralatrexate 
20 mg/m2 

(N = 3) 

Cohort 4 
CHOP+ 
pralatrexate 
25 mg/m2 

(N = 3) 

Cohort 5 
CHOP+ 
pralatrexate 
30 mg/m2 

(N = 6) 

Expansion 
CHOP+ 

pralatrexate 
30 mg/m2 
(N = 33) 

Dose 
reduced 

0 0 0 0 1 (16.7) 7 (21.2) 

Drug 
interrupted 

0 3 (100) 2 (66.7) 0 3 (50.0) 14 (42.4) 

Drug 
withdrawn 

0 0 0 0 2 (33.3) 7 (21.2) 

Pralatrexate was administered at Day 1 and Day 8 of a 21-day cycle. 
Data source: Table 5 of SPI-FOL-101 Clinical Study Report  
 

AEs leading to discontinuation of pralatrexate for more than 1 patient included 
neutrophil count decreased (N=2). AEs that resulted in treatment discontinuation in one 
patient included sepsis, hypovolemic shock, febrile neutropenia, neutropenia, anemia, 
mucosal inflammation, fatigue, and increased aspartate aminotransferase.  

13.22.3.3 Dosing of Belinostat as Monotherapy 

There is a lack of adequate dose finding in the target patient population to support the 
monotherapy dosing regimen of 1000 mg/m2 QD x 5 days in the BELIEF trial (Study 
PXD101-CLN-19).  
 
The goal of dose selection for the monotherapy dose was to determine the MTD, and 
this was based on two Phase 1 dose-finding studies: Study TT20 in patients with solid 
tumor and Study TT30 in patients with mixed type of hematological malignancies.  
 
Study TT20 was a Phase 1, open-label, dose-escalation trial in advanced solid tumors. 
Belinostat was initiated at 150 mg/m2/day as a 30-minute infusion on days 1-5 of a 21-
day cycle for at least two cycles. Subsequent dose levels included 300 mg/m2/day 
(N=4), 600 mg/m2/day (N=6), 900 mg/m2/day (N=3), and 1200 mg/m2/day (N=5) where 
dose escalation stopped because 3/5 subjects experienced DLTs of supraventricular 
tachycardia which subsequently developed into atrial fibrillation, as well as fatigue, and 
diarrhea with fatigue. Subsequently, the Sponsor investigated 1000 mg/m2/day (N=6), 
which was expanded to a total of 24 patients and declared the MTD because there were 
no observed DLTs (Figure 5).  
 
Simultaneously, the Sponsor initiated Study TT30, a Phase 1, open-label, dose 
escalation trial in patients with advanced hematological malignancies. The Sponsor 
began dose escalation in Study TT30 at 600 mg/m2/day (N=3) based on the safety and 
tolerability observed in Study TT20. Additional dose escalation levels included 900 
mg/m2/day (N=3) and 1000 mg/m2/day which was expanded to N=10 after being 












