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Background

The applicant submitted the results of the pivotal Study STML-401-0114 to support the 
application of SL-401 (ElzonrisTM [Tagraxofusp]) for the treatment of patient with blastic 
plasmacytoid dentritic cell neoplasm (BPDCN).  

BPDCN is an uncommon and highly aggressive hematologic malignancy with poor prognosis 
with a median survival of approximately 8 to 14 months from diagnosis. There is currently no 
approved therapy or standard of care for patients with BPDCN who are treatment-naïve or who 
have been previously-treated. 

The pivotal study STML-401-0114 (i.e., Study 0114) is a multi-stage, nonrandomized, open-
label, multicenter study of SL-401 in BPDCN and AML patients divided into 4 stages. The study 
was initiated in Jun 2014 and ongoing at the time of the submission. 

The patient population in each stage are summarized as follows
Stage 1 - patients with first-line or R/R BPDCN or AML
Stage 2 - patients with first-line or R/R BPDCN or AML
Stage 3 - first-line BPDCN patients only 
Stage 4 - patients with first-line or R/R BPDCN

The primary objective of each stage is summarized as follows
Stage 1 – to determine the maximum tolerated dose (MTD). 
Stage 2 – to determine the efficacy of SL-401 in BPDCN patients, as assessed by objective 
response rate (ORR) and characterize the safety profile of SL-401 at MTD in both patients with 
AML and BPDCN. 
Stage 3 – to determine the CR rate (CR + CR with minimal residual skin abnormality [CRc]) and 
characterize the safety profile of SL-401 in patients with first line BPDCN.

The primary efficacy endpoint is CR rate (CR + CRc) using the Investigator’s response 
determinations, in first-line BPDCN patients in Stage 3, accompanied by an evaluation of the 
durability of response, as a key secondary endpoint in this cohort. 

The other secondary endpoints include 
 Bone marrow complete response (BMCR) and duration of BMCR for Stage 3 (additional 

analysis includes BMCR and duration in Stage 1-4). BMCR rate was measured by 
patients who had either CR or PR according to the response criteria who achieved 
reduction to ≤ 5% BM blast cells, as a proportion of all patients with marrow disease ( > 
5% BM blast cells) at baseline. 

 CR (CR + CRc) rate and duration of CR for Stage 1 and 2
 CR (CR + CRc) rate and duration of CR for pooled data from Stages 1, 2 and 3
 ORR (CR + CRc + CRi + PR) and duration of objective response for Stages 1 and 2
 ORR (CR + CRc + CRi + PR) and duration of objective response for pooled stages
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 Proportion of patients who received SCT for pooled data from all stages
 PFS for all stages pooled
 OS for all stages pooled

The sample size for the pivotal cohort Stage 3 was determined based on the lower bound of a 2-
sided 95% confidence interval of the CR rate to rule out the reference rate of 10%. Assuming a 
CR rate of at least 60%, a minimal sample size of 10 first-line BPDCN patients provided at least 
90% power for the primary efficacy assessment.

For the timing of the analysis, in accordance with agreement with FDA in the Type B meeting on 
20 Dec 2016, first-line BPDCN patients enrolled on or after 26 Oct 2016 were considered as a 
separate, pivotal patient cohort for statistical analysis (i.e, Stage 3). The cutoff date for analysis 
of data for the primary efficacy analysis was 25 Sep 2017. All surviving patients enrolled into 
Stage 3 included in this data submission had at least 6 months of follow-up.

The primary analysis population for analysis of efficacy is modified intent-to-treatment (mITT) 
population, defined as all patients who were eligible based on the screening criteria and who 
received at least 1 dose of SL-401. 

For analysis methods, response rate with 95% CI based on Clopper-Pearson Exact method would 
be presented with 10% as the benchmark for comparison. Time-to-event endpoints would be 
analyzed with Kaplan–Meier method. BMCR rate was measured by patients who had either CR 
or PR according to the response criteria who achieved reduction to ≤ 5% BM blast cells, as a 
proportion of all patients with marrow disease (> 5% BM blast cells) at baseline.

The analysis was done separately for first-line patients and for relapse/refractory patients, even 
though all the patients were enrolled at the same time in this pivotal study STML-401-0114.  The 
analysis focused on those patients who received a dose 12 ug/kg/day based on sponsor’s intent to 
use this dose. 

Study Patients

Disposition of Patients

Overall, the study enrolled 32 patients (19 patients in stage 1 and 2; 13 patients in stage 3) with 
treatment naive BPDCN, and 15 patients (13 patients in stage 1 and 2; 2 patients in stage 4) with 
relapsed/refractory (R/R) BPDCN. 

Table 1 Patient Enrollment for Patients with BPDCN 
Stage 1

N
Stage 2

N
Stage 3

N
Stage 4

N
Overall

N 
First Line BPDCN
12 ug/kg/day 3 13 13 0 29
7 ug/kg/day 3 0 0 0 3
R/R BPDCN
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12 ug/kg/day 3 10 0 2 15
7 ug/kg/day 0 0 0 0 0

Source: adapted from Table 10-1, Clinical Study Report, Study 0114

For first-line treatment of BPDCN, patients’ enrollment and disposition are summarized in Table 
2.  As of the data cut off date, of the 32 first-line BPDCN patients, 2 were ongoing in the study. 
Of the 30 patients who had discontinued by this time, 12 were discontinued because of PD; 12 
were discontinued for “other” reasons; 4 were discontinued at the Investigator’s discretion; and 2 
patients discontinued because of an AE. Of the 12 patients discontinuing for “other” reasons, 11 
had been/were being bridged to SCT and the remaining patient discontinued SL-401 to receive 
an alternate treatment. 

Table 2 Patient Disposition: First-line BPDCN 

Source: Table 10-2, Clinical Study Report, Study 0114
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For R/R BPDCN, patients’ enrollment and disposition are summarized in Table 3. All 15 patients 
received the dose of 12 ug/kg/day, and all these patients completed participation as of the data 
cutoff date. Of these 15 patients, 11 discontinued due to PD and 1 withdrew consent to 
participate. Three patients discontinued for “other” reasons, including subsequent SCT for 2 
patients and patient preference for the remaining patient.

Table 3 Patient Disposition: Relapsed/Refractory BPDCN

  
Source: Table 10-3, Clinical Study Report, Study 0114

Dataset Analyzed

Within the mITT population, the review focused on the 32 first-line patients and 15 R/R patients 
who received SL-401 at 12 ug/kg/day. The median time since BPDCN diagnosis is 1.2 month in 
the first line patients and 1 year for R/R patients. 

Demographic and Baseline Characteristics

Most patients were male and white. The median age is 68 years in first line patients and 72 years 
in R/R patients. All patients have ECOG score 0 or 1. 

Table 4 Demographic and Baseline Characteristics
First-Line
(N = 32)

R/R
(N = 15)

Gender
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    Male 26 (81.3%) 13 (86.7%)
    Female 6 (18.8%) 2 (13.3%)
Race
    White 30 (93.8%) 13 (86.7%)
    American Indian or  
Alaska Native

1 (3.1%) 2 (13.3%)

    Other 1 (3.1%) 0
Age
    Mean (SD), years 63.0 (16.0) 69.0 (10.8)
    Median (range), years 67.5 (22, 84) 72 (44, 80)
ECOG performance 
    0 17 (53.1%) 5 (33.3%)
    1 15 (46.9%) 10 (66.7%)
Time since BPDCN diagnosis (months)
    Mean (SD) 1.65 (1.91) 21.1 (22.0)
    Median (range) 1.20 (0, 10.4) 12.0 (2.6, 84.4)
BPDCN at Baseline
    Bone marrow disease 15 (46.9%) 9 (60.0%)
    Peripheral blood 
disease

7 (2.9%) 1 (6.7%)

    Skin disease 31 (96.9%) 13 (86.7%)
    Lymph node disease 13 (40.6%) 8 (53.3%)
    Visceral disease 4 (12.5%) 4 (26.7%)

Source: reviewer analysis

Efficacy Results

In this efficacy summary, data from 29 patients  (16 in Stages 1 and 2; 13 in Stage 3) who 
received 12 ug/kg/day (the intended dose) will be summarized. During the review, the FDA 
clinical reviewer Dr. Jen adjudicated the response and the sponsor agreed with Dr. Jen’s 
adjudication results. Therefore, the efficacy results in the following are based on Dr. Jen’s 
adjudication results. 

For the first line treatment, the CR rate (CR+CRc) together with the duration of CR are 
summarized in Table 4. In Stage 3, the CR+CRc rate is 53.8% (95% CI, 25.1%, 80.8%). The 
median follow-up time is 26 months for stage 1 and 2, 11.5 months for stage 3, 17.6 months for 
all stages (by Kaplan-Meier method). The median duration of response was not estimable for 
patients who achieved CR+CRc.

Note that the result of PFS and OS is not reported here because the study is a single arm study 
and therefore PFS and OS is not interpretable.  It is noted that the median OS time for both Stage 
1 or 2 and Stage 3 have not reached yet.
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Table 5 Efficacy in First Line BPDCN (12 μg/kg/day, FDA’s adjudication)
 Stage 1 and 

2
N = 16

Stage 3
N = 13

All Stages
N = 29

Primary Endpoint

CR+CRc rate, n/N (%) (95% CI) 14/16 (87.5)
(61.7, 98.4)

7/13 (53.8)
(25.1, 80.8)

21/29 (72.4)
(52.8, 87.3)

Secondary Endpoints
Duration of CR+CRc, median (95% CI), 
month NE (1.5, NE) NE (7.3, 

NE) NE (5.9, NE)

      Less than 6 months, n/N 7/14 1/7 8/21
      Between 6 months and 1 year, n/N 1/14 5/7 6/21
      Longer than 1 year, n/N 6/14 1/7 7/21

ORR, n/N (%) (95% CI) 16/16 (100.0) 10/13 (76.9)
(46.2, 95.0)

26/29 (89.7)
(72.7, 97.8 )

Duration of OR, median (95% CI), month NE (2.2, NE) NE (0.7, 
NE) NE (2.5, NE)

      Less than 6 months, n/N 7/16 4/10 11/26
      Between 6 months and 1 year, n/N 2/16 5/10 7/26
      Longer than 1 year, n/N 7/16 1/10 8/26
BMCR, n/N (%) 7/7 (100) 6/6 (100) 13/13 (100)

Source: reviewer analysis

For the patients with R/R BPDCN, the efficacy is summarized in Table 6. Among the 15 
patients, two patients reached CR/CRu (13.3%, 95% CI, 1.7%, 40.5%), and the duration of these 
two responses are 3.6 and 13.9 months respectively. The follow up time ranged from 18 days to 
17.2 months, with a median of 6.6 months.  It is noted that the median OS time was 7.1 months 
(95% CI, 4.1, 11.9).  However, OS in a single arm study is not interpretable.

Table 6 Efficacy in R/R BPDCN (12 μg/kg/day, FDA adjudication)
 Previously Treated

N = 15
Primary Endpoint

CR+CRc rate, n/N (%) (95% CI) 2/15 (13.3)
(1.7, 40.5)

Secondary Endpoints
Duration of CR+CRc, months 3.7 and 13.9

ORR, n/N (%) (95% CI) 10/15 (66.7)
(38.4, 88.2)

Duration of OR, median (95% CI) 1.6 (0.7, 3.6)
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Source: reviewer analysis
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Summary

The applicant submitted the results of the Study 0114 for approval of SL-401 for the treatment of 
BPDCN. 

 Evaluation of efficacy for the first line treatment focused on 29 patients with 13 patients in 
the pivotal cohort Stage 3. The complete response rate (CR+CRc) is 53.8% (95% CI, 25.1%, 
80.8%) in Stage 3 patients and 72.4% (95% CI, 52.8%, 87.3%) in patients of all stages. The 
duration of response was not estimable in either stage 3 patients or all stages patients. 

 Evaluation of efficacy for the R/R treatment was based on 15 patients. Two patients who 
achieved complete response (CR+CRc) (13.3%, 95% CI, 1.7%, 40.5%) with duration of 
response is 3.7 and 13.9 months respectively. 

No major statistical issue was identified in the review. The judgment of whether a favorable 
result of SL-401 treatment is demonstrated will be based on the risk-benefit assessment for 
patients with BPDCN and is deferred to clinical decision.
 

Reference ID: 4351575



--------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

YUAN L SHEN on behalf of XIN GAO
11/19/2018

YUAN L SHEN
11/19/2018

RAJESHWARI SRIDHARA
11/19/2018

Signature Page 1 of 1

Reference ID: 4351575




