
1 

FDA Briefing Document 

Oncologic Drugs Advisory Committee Meeting 

September 22, 2022 

 

NDA 215643 

Drug name: Poziotinib 

Applicant: Spectrum Pharmaceuticals, Inc. 

 

DISCLAIMER STATEMENT 

The attached package contains background information prepared by the Food and Drug 
Administration (FDA) for the panel members of the Advisory Committee. The FDA background 
package often contains assessments and/or conclusions and recommendations written by 
individual FDA reviewers. Such conclusions and recommendations do not necessarily represent 
the final position of the individual reviewers, nor do they necessarily represent the final 
position of the Review Division or Office.  We have brought the assessment of the benefit:risk 
profile of poziotinib to this Advisory Committee in order to gain the Committee’s insights and 
opinions, and 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 and all 
reviews have been finalized.  The final determination may be affected by issues not discussed at 
the Advisory Committee meeting. 
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Glossary 
Include any acronyms or abbreviations used four or more times in the AC BD. Each instance of terms 
appearing three or fewer times should be spelled out rather than abbreviated. 

Acronyms and abbreviations should be spelled out at first use in the Executive Summary, main body (if 
not spelled out in the Executive Summary), and Appendix (if not spelled out in the Executive Summary or 
main body). The sample list below includes commonly used acronyms and may be used as a starting 
point. 

AC   Advisory Committee 

BD   Briefing Document 

BRF   Benefit-Risk Framework 

CBER   Center for Biologics Evaluation and Research 

CDER   Center for Drug Evaluation and Research 

CDTL   Cross-Discipline Team Leader 

FDA   Food and Drug Administration 

IA   integrated assessment 

REMS   risk evaluation and mitigation strategy 

RPM   Regulatory Project Manager 

SAP   Statistical Analysis Plan 

SD   standard deviation 
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Executive Summary/Draft Points for Consideration by the Advisory 
Committee 
On November 1, 2021, Spectrum Pharmaceuticals, Inc. submitted a New Drug Application 
(NDA) for poziotinib (POZENVEO) under the accelerated approval provisions of 21 CFR part 314 
subpart H. The Applicant is seeking the following indication: 

• POZENVEO is indicated for the treatment of patients with previously treated locally 
advanced or metastatic non-small cell lung cancer (NSCLC) harboring human epidermal 
growth factor receptor 2 (HER2) exon 20 insertion mutations. 

To receive accelerated approval a drug must demonstrate an effect on a surrogate or 
intermediate clinical endpoint that is reasonably likely to predict clinical benefit and provide a 
meaningful advantage over available therapies. For drugs granted accelerated approval, a post-
marketing confirmatory trial is required to verify and describe the anticipated clinical benefit. 
FDA is convening the Oncologic Drugs Advisory Committee (ODAC) to discuss the risk benefit 
assessment of poziotinib 16 mg once daily (QD).  

The FDA has several concerns regarding the totality of evidence supporting this application: 

• Low overall response rate (ORR) with minimal duration of response (DOR): 

–  ORR 28% (95% CI: 19, 38), with a median DOR of 5.1 months (95% CI: 4.2, 5.5) 

• Poorly tolerated safety profile at the current proposed dosage (16 mg QD) with 57% of 
patients experiencing dose reductions and 85% of patients experiencing grade 3-4 
adverse events. The rate of interruptions and dose reductions may be mitigated in 
patients receiving alternative dosages.  

• Inadequate dosage optimization throughout development program. The Applicant is 
proposing two different doses for accelerated approval (16 mg once daily) and the 
planned confirmatory trial (8 mg twice daily). Confirmation of benefit will be 
significantly delayed given that confirmatory trial has not begun enrolling patients.  

Poziotinib is an oral tyrosine kinase inhibitor (TKI) that inhibits the activity of epidermal growth 
factor receptor (EGFR [HER1], HER2, and HER4) kinases. Poziotinib was studied as a single agent 
in Study SPI-POZ-202 (ZENITH20), an ongoing, global, multicohort, non-randomized, dose 
finding and activity-estimating study in patients with previously treated locally advanced or 
metastatic NSCLC harboring EGFR or HER2 exon 20 insertion mutations. Patients received 
poziotinib at dosages ranging from 10 mg to 16 orally (PO) daily, administered in single or 
divided doses. 

The primary efficacy data supporting this application is derived from patients enrolled in Cohort 
2 of ZENITH20 (N=90) with HER2 exon 20 insertion mutations who received at least one prior 
systemic therapy and received the Applicant’s proposed recommended dosage of 16 QD. The 
ORR was 28% (95% confidence interval [CI]: 19, 38) according to RECIST v1.1 as assessed by 
blinded independent central review (BICR) with a median DOR of 5.1 months (95% CI: 4.2, 5.5). 
If granted accelerated approval, this would be the least effective targeted therapy for lung 
cancer approved to date.  
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The safety profile of poziotinib at the proposed dosage indicates poor tolerability. A high rate of 
Grade 3-4 adverse events (AEs) (85%), serious AEs (SAEs) (42%), and treatment 
interruption/dose reductions (88%) were observed in patients enrolled in ZENITH20 who 
received 16 mg QD (N=368).  

Exposure-Response (E-R) analyses for efficacy conducted by FDA are considered preliminary, 
based on limited data available at dosages other than 16 mg QD.  These analyses for the 
efficacy comparison do not provide clear support of one dosage over another.   With respect to 
safety, clinical pharmacology based E-R analyses showed that higher average concentration at 
steady state (Cavg,ss) are associated with greater probability of treatment-emergent adverse 
events (TEAEs), including Grade 3+ TEAE, diarrhea, stomatitis and TEAEs leading to dose 
reduction.  In order to assess the risk-benefit profile, and potentially improve poziotinib 
tolerability, while maintaining efficacy, additional data at alternative dosages are needed. 

The randomized trial planned to confirm benefit of poziotinib is not well underway, thus 
uncertainties regarding the benefit of this therapy may take 4-5 years to resolve. Study SPI-POZ-
301 is an open-label, randomized, multiregional study of poziotinib 8 mg BID versus single agent 
chemotherapy (docetaxel) in patients with locally advanced or metastatic NSCLC harboring 
HER2 Exon 20 mutations who received at least one prior systemic treatment including 
platinum-based chemotherapy and an immune checkpoint inhibitor. The primary efficacy 
outcome measure is progression-free survival (PFS). However, as of July 28, 2022, this trial has 
not yet enrolled any patients and initial results are not anticipated until at least 2026. 
Furthermore, the selection of poziotinib 8 mg BID as the dosage to be tested in the 
confirmatory trial is incongruent with the potential approval of a dosage of 16 mg QD and the 
Applicant’s assertion of improved efficacy at a dosage of 16 mg QD.  

 

Purpose/Objective of the AC Meeting 
The FDA Division of Oncology 2 is convening this Oncologic Drug Advisory Committee meeting 
to discuss the following key issues: 

Efficacy: The anti-tumor activity of poziotinib is marginal with poor duration of 
response. It is unclear whether this truly represents an advantage over current available 
therapies.  
Safety: There are high rates of interruptions, dose reductions, and discontinuations at 
the current proposed dosage. There were also four fatal cases of interstitial lung disease 
(ILD)/pneumonitis in patients receiving 16 mg daily.  
Dosage optimization: The Applicant failed to adequately explore various dosages 
throughout the development program, resulting in disparate dosages being investigated 
in the single arm study for accelerated approval and planned confirmatory trial. It 
remains unclear based on data submitted to FDA if an alternative dosage can maintain 
efficacy while mitigating toxicities.  
Confirmatory trial: Given concerns regarding the totality of evidence supporting this 
application, the significant delay in confirming benefit with a randomized clinical trial 
heightens the uncertainty around the risk benefit assessment. The confirmatory trial has 
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not enrolled any patients to date, and is not expected to report top line results for 4-5 
years.  

 

Given the concerns regarding marginal efficacy in the face of high rates of toxicity, poor 
tolerability, lack of dosage optimization, and significant delay in confirmation of benefit, FDA 
requests discussion on the overall risk benefit assessment of this application.  

 

Context for Issues to Be Discussed at the AC 
Lung cancer is the leading cause of cancer-related mortality in the United States (U.S.) and 
worldwide. Treatment of NSCLC is guided by both histologic subtype and presence of actionable 
mutations; NSCLC harboring HER2 alterations is considered a distinct molecular subtype of lung 
cancer. However, there are no therapies with regular FDA approval specifically targeting this 
rare molecular subtype; therefore, these patients are treated according to the paradigm for 
patients with NSCLC without an actionable genomic alteration. In the second-line setting, for 
which the Applicant is seeking approval, available therapy consists of single-agent 
chemotherapy, combination chemotherapy including docetaxel and ramucirumab, and anti-PD-
1/PD-L1 therapies if not already received. Outcomes with these therapies demonstrate ORRs 
ranging from approximately 6 to 23% and median DORs of approximately 6 months with 
chemotherapy and 16 months with anti-PD-(L)1 therapies.  

On August 11, 2022, the FDA granted accelerated approval to fam-trastuzumab deruxtecan-nxki 
(Enhertu) for the treatment of patients with NSCLC whose tumors have activating HER2 (ERBB2) 
mutations (inclusive of HER2 exon 20 mutations), as detected by an FDA-approved test, and 
who have received a prior systemic therapy, based on an ORR of 58% (95% CI: 43, 71) and a 
median DOR of 8.7 months (95% CI: 7.1, not estimable [NE]) in 52 patients who received 
Enhertu 5.4 mg/kg. The fam-trastuzumab deruxtecan-nxki accelerated approval indication  
includes the HER2 exon 20 insertion mutation indication sought by the Applicant for poziotinib, 
and may be considered standard of care for patients with HER2 mutant NSCLC in the second 
line setting. However, fam-trastuzumab deruxtecan-nxki is not considered available therapy 
from a regulatory standpoint as it is approved under the provisions of accelerated approval.  

 

Brief Description of Issues for Discussion at the AC 
The Division of Oncology 2 seeks the advice of the ODAC regarding the pending NDA for 
poziotinib on the following issues:  

• For accelerated approval, efficacy should demonstrate a meaningful advantage over 
available therapy. Poziotinib demonstrated limited anti-tumor activity similar to that of 
available chemotherapy combination therapy and of shorter duration than was 
observed with immunotherapy in patients who had not previously received an immune 
checkpoint inhibitor. 
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– The ORR observed in 90 patients enrolled in Cohort 2 of ZENITH20 who received 
poziotinib 16 mg QD was 28% (95% CI: 19, 38), with a median DOR of 5.1 months 
(95% CI: 4.2, 5.5). As of a data cutoff date (DCO) of March 5, 2021, 24% of 
responders had a response duration of ≥ 6 months. For the subgroup of patients 
who received both platinum-based chemotherapy and an immune checkpoint 
inhibitor (N=59), the ORR was 25% (95% CI: 15, 38), with a median DOR of 5.1 
months (95% CI: 3.1, 6.6). 

– On June 29, 2022, the Applicant submitted updated data from patients enrolled 
in Cohort 2 based on a DCO date of May 16, 2022. The median DOR was 5.2 
months (95% CI: 4.6, 6.2), indicating that there was no improvement in response 
durability with the additional 14 months of follow-up time. 
 

• Poor tolerability: 
– Treatment with poziotinib 16 mg QD is associated with a high rate of Grade 3-4 

AEs, SAEs, and AEs leading to treatment interruption and dose reductions. 
– The high rates of the most commonly observed AEs of diarrhea, mucositis, and 

rash contributed to the high incidence of interruption and dose reductions. 
– There were three fatal events of ILD/pneumonitis at the 16 mg QD dosage and 

one fatal event of ILD/pneumonitis at the 8 mg BID dosage. 
 

• Inadequate dosage optimization: 
– The primary efficacy data supporting the proposed indication is derived from 

patients enrolled in Cohort 2 of study ZENITH20 with HER2 exon 20 insertion 
mutations who received the proposed recommended dosage of 16 mg QD. 
Similar ORRs with widely overlapping 95% confidence intervals were observed in 
patients who received other dosages of poziotinib in ZENITH20, as shown in 
Table 9 below. 

– FDA performed E-R analyses for effectiveness to correlate ORR with 
pharmacokinetic metrics, including the Cmax,ss. These exploratory analyses 
demonstrate that a higher Cmax,ss appears to be associated with a higher ORR. 
The preliminary E-R analyses also demonstrated that the relationship between 
ORR and the Cave,ss appears relatively flat over the full dosage range studied.  
The differences in these E-R analyses for the efficacy comparison of 16 mg QD 
and other dosages do not clearly support the selection of one dosage over 
another. These E-R relationships for efficacy are considered preliminary, based 
on limited data available at dosages other than 16 mg QD, and may alter upon 
follow-up readouts.  These additional data and follow-up readouts will not be 
available during the current review cycle.   

– FDA performed E-R analyses for safety. These analyses suggest that Cavg,ss was 
associated with greater probability of significant safety measures including 
Grade 3+ TEAE, diarrhea, stomatitis and TEAE leading to dose reduction. 

– Given the high rates of interruptions and dose reductions at 16 mg QD, the 
relative dose intensity was approximately 12 mg per day.  At 6 weeks, less than 
50% of patients who were still receiving poziotinib remained on 16 mg QD.  Of 
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the patients who remained on poziotinib beyond 24 weeks, most patients 
received daily dosages of 12 mg or less. 

– Based on the available clinical safety and efficacy data and FDA’s E-R analyses, 
alternative dosages may improve tolerability while providing similar 
effectiveness.   
 

• Confirmatory trial is not well underway: 
– According to 21 CFR 314 subpart H, further investigation of a drug is required as 

part of the accelerated approval provisions. Postmarketing studies should be 
underway at the time of submission of a marketing application for accelerated 
approval. 

– For accelerated approvals, one or more confirmatory trials conducted with due 
diligence may be required to confirm the drug’s clinical benefit. If these trials 
don’t achieve this goal, are substantially delayed, or are not conducted at all, the 
marketing authorization for the indication in question may be withdrawn.1 

– The proposed confirmatory trial, Study SPI-POZ-301 had not begun enrolling 
patients as of July 28, 2022 and results are not anticipated until at least 2026. 

 

Draft Points for Consideration 
• Discuss the overall risk:benefit of poziotinib 16 mg QD given its lack of efficacy, poor 

tolerability, and inadequate dosage optimization. The risks of approving a marginal and 
potential inappropriate dosage in the face of significant delays in confirmation of benefit 
pose concerns for the FDA when considering the risk benefit assessment.  

• Do the benefits of poziotinib outweigh its risks for the treatment of patients with NSCLC 
with HER2 exon 20 insertion mutations? 
 
 

Introduction and Background 

Background of the Condition/Standard of Clinical Care 
Lung cancer is the leading cause of cancer deaths in the U.S. and worldwide. In the U.S. in 2019, 
221,097 new cases and 139,601 deaths were reported due to lung cancer2. Lung cancer is 
generally divided into two major histological subtypes: NSCLC and small cell lung cancer (SCLC). 
NSCLC accounts for approximately 85% of all cases of lung cancer and at diagnosis 57% of cases 
are unresectable (Stage IIIB or Stage IV). Although the outcomes for patients with metastatic 
NSCLC have improved in the past five years due to the development of immune checkpoint 
inhibitors, their prognosis remains poor with an estimated median overall survival of 
approximately 2 years when treated with standard first-line therapy including platinum-based 
chemotherapy and an immune checkpoint inhibitor3,4,5,6. 
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NSCLC is further classified based on histologic subtype (adenocarcinoma versus squamous) and 
the presence of genomic alterations, which may guide treatment, if present. HER2 alterations in 
NSCLC can be subdivided into gene mutations, gene alterations, and protein overexpression, 
with exon 20 insertions being the most frequent gene mutations7. These occur in 2-4% of 
patients with NSCLC; patients with advanced HER2-mutant NSCLC have a median OS of 1.6-1.9 
years from the time of diagnosis8 and are treated according to the same treatment paradigms 
as patients with advanced NSCLC without actionable genomic alterations. 

Approximately 40-50% of patients with advanced NSCLC respond to first-line 
chemotherapy/immunotherapy combinations, but the majority of patients will progress on or 
after treatment. Disease progression presents a challenge as response rates (6-23%) and overall 
survival (9.1-13.8 months) are poor in the second line setting9,10,11,12.  

Fam-trastuzumab-deruxtecan-nski, an antibody-drug conjugate (ADC) targeting HER2 
expression, was granted accelerated approval in August 2022 for the treatment of patients with 
unresectable or metastatic NSCLC whose tumors have activating HER2 mutations based on an 
ORR of 58% and median DOR of 8.7 months13.Table 1 provides a summary of FDA-approved 
second-line or later treatments for patients with HER2 exon 20 insertion mutation positive 
NSCLC. 
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11/09/2020 A Type B Pre-NDA meeting was held to discuss the adequacy of the safety 
and efficacy results from Cohort 2 of ZENITH to support an NDA submission 
for poziotinib. FDA agreed to the filing of an NDA.  
 
The Applicant proposed a randomized, confirmatory trial to be 
conducted in the first-line setting comparing poziotinib as a single agent 
to platinum-based chemotherapy in patients with previously untreated 
HER2 exon 20 insertion mutant NSCLC. FDA expressed concerns given the 
lack of evidence for poziotinib’s activity in this setting. The Applicant 
stated that they would provide FDA with data from treatment naïve 
patients enrolled in ZENITH20 Cohort 4 which would inform the design of 
the proposed trial. 

02/11/2021 Fast track designation was granted for poziotinib for the treatment of 
patients with previously treated locally advanced or metastatic NSCLC 
whose tumors harbor HER2 exon 20 insertion mutations. 

07/16/2021 A Type C guidance meeting was held to discuss data from treatment-naïve 
patients enrolled in Cohort 4 of ZENITH20, whether data from Cohort 5 of 
ZENITH20 could be provided in the NDA submission to support a BID 
dosing schedule, and design elements for the proposed confirmatory trial. 
The Applicant proposed a randomized trial of poziotinib versus docetaxel 
in patients with previously treated HER2 exon 20 insertion mutation 
positive NSCLC. FDA agreed with the inclusion of data from Cohort 5 in the 
NDA and recommended that the Applicant pool all available clinical 
pharmacokinetic, pharmacodynamic, safety and efficacy data from 
completed trials and perform integrated dose-response and exposure-
response analyses to support clinical dose selection based on an optimum 
biologic dosage and schedule. 

10/01/2021 Spectrum submitted the first portion of the rolling submission for NDA 
215643.  

11/24/2021 The final components of the NDA containing clinical data were submitted. 

12/13/2021 A Type B Pre-phase 3 meeting was held discuss the proposed poziotinib 
dosing and design of the confirmatory trial, Study SPI-POZ-301. The 
Applicant proposed a dosage regimen of 16 mg QD for 2 weeks followed by 
8 mg BID or 6 mg BID. 

FDA stated that additional data is needed to determine whether the 
poziotinib dose is optimized for further evaluation in Study SPI-POZ-301. 
Specifically, FDA indicated that the Applicant should evaluate the 6 mg BID 
dose in one or more confirmatory trials, potentially conducted as a run-in 
phase. However, the Applicant and FDA agreed that the 8 mg BID regimen 
as the starting dosage was preferable in the confirmatory trial compared 
to the Applicant’s proposal. 
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01/25/2022 Given FDA’s concerns regarding top line efficacy results, lack of dosage 
optimization, delayed confirmatory trial status, and the safety profile of 
poziotinib, the review classification was designated as standard. 

02/07/2022 A Type B End of Phase 2 (EOP2) meeting was held under IND 135719 to 
discuss the Applicant’s proposals for confirmatory trials of poziotinib to be 
conducted at the 8 mg BID dosage. FDA requested additional efficacy data 
from patients enrolled in Cohort 5 of ZENITH20 to further analyze the anti-
tumor activity of poziotinib 8 mg BID. FDA expressed concern about the 
delay in initiation of the confirmatory trial and emphasized the need to 
begin enrollment as soon as possible. 

05/18/2022 A Midcycle Communication meeting was held in which FDA expressed 
concerns regarding the safety profile of poziotinib, particularly at the 16 
mg QD dose, given the high rate of dose reductions and dose interruptions. 
FDA stated that additional clinical data at a dosage of 8 mg BID and other 
dosages was necessary to assess the risk-benefit profile. FDA expressed 
concern about the delayed confirmatory trial status and communicated 
that based on the ongoing review, uncertainties remain regarding whether 
the proposed dosage of 16 mg QD is optimized from both the efficacy and 
safety perspectives.  

07/28/2022 A Type B Guidance meeting was held to discuss the adequacy of dosage 
optimization to support both the proposed dose of 16 mg QD for the 
current marketing application and the 8 mg BID dose for the confirmatory 
trial. FDA stated that the proposed dosage of 16 mg QD does not appear 
adequately justified and that additional clinical data from the ongoing 
Cohort 5 and proposed confirmatory trial are needed to compare the 
benefit-risk profiles of the 16 mg QD to alternative dosage regimens.  

Additionally, FDA asked for an update on the planned confirmatory trial. 
On the date of the meeting, no patients had been enrolled. 

09/08/2022 A Late Cycle Communication meeting was held in which FDA indicated that 
based on the ongoing review, uncertainties remain regarding whether the 
proposed dosage of 16 mg QD is optimized from both the efficacy and 
safety perspectives. FDA stated that additional clinical data from Cohort 5 
of ZENITH20 (currently ongoing) and proposed confirmatory trial, Study 
SPI-POZ-301, are needed to compare the benefit-risk profiles of the 16 mg 
QD dosage to alternative dosage regimens.  
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• Patients with brain metastases were eligible if the patient’s condition was stable, 
asymptomatic and did not require high dose systemic corticosteroids and anticonvulsant 
therapy.  

• Patient had an Eastern Cooperative Oncology Group (ECOG) performance status 0 or 1 
and had a life-expectancy of more than 6 months. 

 

Key exclusion criteria: 

• Previous treatment with poziotinib or any other EGFR or HER2 exon 20 insertion 
mutation selective TKI prior to study participation. The currently approved TKIs (ie, 
erlotinib, gefitinib, afatinib, osimertinib) were not considered to be exon 20 insertion-
selective and were permissible. 

 

Tumor assessments were made according to RECIST v1.1 criteria and occurred at baseline, 
every 4 weeks for two cycles, and every 8 weeks thereafter until disease progression, death, or 
protocol-specified reasons for patient withdrawal. Brain MRIs were performed for patients with 
known brain metastases.  

Patients enrolled in Cohort 2 of ZENITH20 provide the primary source of data intended to 
establish substantial evidence of effectiveness of poziotinib for the treatment of patients with 
locally advanced or metastatic NSCLC with HER2 exon 20 insertion mutations. The primary 
hypothesis test was based on a single proportion and the sample size calculation was based on 
single arm hypothesis testing to reject an ORR of 17% versus an ORR of 30%. A sample size of 87 
patients provides a 95% CI that includes 30% and exceeds 17% as the lower bound. 

 

Efficacy Summary 
Amongst the primary efficacy population of 90 patients with HER2 exon 20 insertion mutation-
positive NSCLC whose disease had progressed on at least one prior systemic therapy, the 
median age was 60 years, with 62% of patients less than 65 years and 11% at least 75 years old. 
The majority of patients were female (64%). Patients were predominantly White (78%), with 
13% Asian and 4% Black or African American patients, and never smokers (66%). A total of 58% 
of patients had an ECOG performance status of 1. Ninety-six percent of patients had 
adenocarcinoma histology and 16% had brain metastases at baseline. These demographic and 
baseline characteristics are reflective of the population of patients with NSCLC with HER2 exon 
20 insertion mutations in the U.S.14, although its association with race and ethnicity has not 
been well established. 

All patients were previously treated with systemic therapy for advanced NSCLC with a median 
of 2 prior lines of therapy. A total of 39% of patients received at least 3 prior lines of systemic 
therapy and a majority (97%) of patients received prior platinum-based chemotherapy. Sixty-
eight percent of patients received prior platinum-based chemotherapy and an immune 
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Figure 1: Higher Cmax, (as shown for 16 mg once daily regimen) appears associated with a 
higher probability of achieving ORR 

 
Data source: spi-poz-202-bor-qdbid-d120resp-allexpo-erprthpy.csv (eCTD Sequence 0031), ZENITH20 cohort 2 and 
5, data cut off at 11/19/2021, N=163 

Figure 2. Association between ORR and average concentration at steady-state appears flat 

 
Data source: spi-poz-202-bor-qdbid-d120resp-allexpo-erprthpy.csv (eCTD Sequence 0031), ZENITH20 cohort 2 and 
5, data cut off at 11/19/2021, N=163 
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Issue #4: Delayed confirmatory trial 

According to 21 CFR 314 subpart H, further investigation of a drug is required as part of the 
accelerated approval provisions. Postmarketing trials should be underway at the time of 
submission of a marketing application for accelerated approval. Communication between the 
FDA and the Applicant regarding the potential design for a confirmatory trial began in 2020; 
however, the study design was not agreed upon until the NDA review was underway and no 
patients had been enrolled as of July 28, 2022. This delay in initiation and conduct of a 
confirmatory trial may result in the prolonged exposure of patients to the risk of severe toxicity 
and marginal efficacy pending results of the randomized study. 

To verify the clinical benefit of poziotinib, the Applicant plans to conduct a multiregional, open-
label, randomized (2:1) trial of poziotinib 8 mg BID versus docetaxel 75 mg/m2 in approximately 
268 patients with locally advanced or metastatic NSCLC with documentation of HER2 exon 20 
insertion mutation in tumor tissue or plasma using an approved next generation sequencing 
(NGS) diagnostic test who have received at least one prior systemic treatment including 
platinum-based chemotherapy and an immune checkpoint inhibitor. The primary endpoint is 
planned to be PFS with OS as a key secondary endpoint. Patients with stable, clinically 
asymptomatic brain metastases are permitted to enroll. Tumor assessments will be made at 
baseline and every 6 weeks until disease progression, death, or other protocol-specified 
reasons for withdrawal from treatment. 

Assuming a median PFS of 6 months in the poziotinib arm and 3.5 months in the docetaxel arm, 
a total of 193 PFS events are needed to provide 95% power to detect a hazard ratio (HR) of 0.58 
at a two-sided alpha level of 0.05. The Applicant estimates that with an accrual rate of 2 
patients per month for the first year and 8 patients per month thereafter, the primary analysis 
will occur approximately 47 months after study initiation. No interim analyses are planned. 

Assuming a median OS of 9 months in the poziotinib arm and 6 months in the docetaxel arm, a 
total of 163 OS events are needed to provide 71% power to detect a HR of 0.67 at a two-sided 
alpha level of 0.05. OS will be tested as part of a hierarchical testing procedure following the 
analysis of the primary endpoint; no additional analyses of OS are planned.  
 

Safety Issues 

• Issue #1: Limited response rate with poor durability (efficacy issue) 

• Issue #2: Poor tolerability at the proposed dosage (safety issue) 

• Issue #3: Inadequate dosage optimization for efficacy and safety (efficacy and safety 
issue) 

• Issue #4: Delayed initiation of confirmatory trial (efficacy and safety issue) 
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Figure 3: Poziotinib was poorly tolerated with most patients receiving a reduced dose within 
one month after treatment initiation at 16 mg QD in ZENITH20 Cohort 2. 

 
Data source: adsl.xpt and ex.xpt (eCTD Sequence 0002), ZENITH20 cohort 2, original submission, N=90 

Table 10 provides a summary of the most common events leading to interruption and dose 
reduction in patients receiving 16 mg QD; rash, mucositis, and diarrhea accounted for the most 
common reasons for these dosage modifications. As shown in Table 12, these events appear to 
be at least partially dependent on dosing schedule, with a lower incidence observed in patients 
who received a dosage of 8 mg BID. 
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intubated. Patient’s condition deteriorated and 
progressed to respiratory failure with cardiac arrest 
and he died on Day 84. The investigator assessed 
the event as possibly related to study therapy. 

7a 

8 mg BID 

Pneumonitis 13 62-year-old female previously treated with cisplatin 
and pemetrexed with a chest CT showing right lung 
consolidation and left lung ground glass opacity 
prior to initiating poziotinib. On Day 13, patient was 
hospitalized with worsening hypoxia. She had a 
chest x-ray which revealed increased interstitial and 
airspace opacities. She was intubated and treated 
with antibiotics with minimal response and died on 
Day 14. The investigator considered the event as 
unlikely related to study therapy. 

FDA assessment: Although the Applicant considers 
this event to be unlikely due to study therapy, given 
the patient’s pre-existing CT findings, it is not 
possible to exclude the contribution of poziotinib to 
either new-onset or worsening drug-related 
pneumonitis. Therefore, FDA considers the event to 
be possibly related to poziotinib. 

Source: FDA clinical review; SPI-POZ-202 120 day safety update 

Although these analyses are limited by a small number of patients who received 8 mg BID, 
fewer patients experienced an event of ILD/pneumonitis at 8 mg BID, and the events were less 
severe in grade overall with one fatality compared to three.  

 

Safety Issues in Detail 

Issue #1: Limited response rate with poor durability 
See discussion under Section 3.1.3 
 
Issue #2: Poor tolerability at the proposed dosage 
See discussion under Section 3.2.2. 

 

Issue #3: Inadequate dosage optimization for efficacy and safety 

FDA performed independent exposure-response analyses for safety. 
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With respect to E-R analyses for safety, Cavg,ss was correlated with TEAEs including Grade 3+ 
TEAE, diarrhea, stomatitis and TEAE leading to dose reduction. Therefore, additional data are 
needed to determine if alternative dosages may lead to better tolerability and benefit-risk. 

Safety data (cut off: 05/16/2022) was derived from 361 previously treated patients with EGFR 
or HER2 exon 20 insertions from ZENITH20 Cohort 1 (n=111), Cohort 2 (n=87), and Cohort 5 
(n=163). Most patients received 16 mg QD (n=222) (vs. n=54 for 8 mg BID, n=21 for 12 mg QD, 
n=33 for 10 mg QD, and n=31 for 6 mg BID). Logistic regressions were performed to correlate 
measures of poziotinib exposure with significant safety measures, including Grade 3+ TEAEs, 
Grade 3+ treatment-emergent diarrhea, Grade 3+ treatment-emergent stomatitis, Grade 3+ 
treatment-emergent rash, TEAEs leading to dose reduction, TEAEs leading to dose interruption, 
and TEAEs leading to treatment discontinuation. Figure 4 demonstrates that the higher Cavg,ss 
was associated with greater probability of Grade 3+ TEAEs.   
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Figure 4: Greater probability of adverse events with higher average concentration at steady-
state following 16mg QD compared to other dosages investigated 
 

 
Data source: poz-202-tte-safety-20220808-1417-allexpos.csv (eCTD Sequence 0062) and adtte_ir.xpt (eCTD 
Sequence 0050), ZENITH20 cohort 1, 2 and 5, data cut off at 05/16/2022, N=361 

 

Issue #4: Delayed initiation of confirmatory trial (efficacy and safety issue) 
See discussion under Section 3.1.3. 

Risk Mitigation 
The commercial product intended for use for the poziotinib 16 mg equivalent dose is the free 
base form of poziotinib 14.8 mg. The Applicant proposes to use tablets in two different dose 
forms, 7.4 mg and 1.85 mg. This would require dose reductions as shown in Table 13. 





33 

Benefit-Risk Framework   
 

Benefit-Risk Framework 

Disclaimer: This pre-decisional Benefit-Risk Framework does not represent the FDA’s final benefit-risk 
assessment or regulatory decision. 

 Evidence and Uncertainties Comments to the Advisory Committee 

Analysis of 
Condition 

HER2 exon 20 insertion mutation positive 
NSCLC represents 2-4% of all metastatic NSCLC 
cases. This mutation is associated with female 
patients who are never smokers. 
The median overall survival of patients with 
HER2 exon 20 insertion mutation positive 
NSCLC is approximately 1.6-1.9 years. 

Locally advanced or metastatic NSCLC 
with HER2 exon 20 insertion mutations 
is a life-threatening condition with poor 
survival. 

 

Current 
Treatment 
Options 

• Available first line therapy for patient with 
metastatic NSCLC with HER2 exon 20 insertion 
mutations includes the same therapies for the 
treatment of metastatic NSCLC that does not 
harbor a targetable mutation. 

• Second line available therapies for this patient 
population include immune checkpoint 
inhibitors and pemetrexed if not already given 
as part of a first-line regimen, docetaxel with 
ramucirumab, or docetaxel alone. 

• Enhertu was granted accelerated approval on 
08/11/2022 based on an ORR 58% (95% CI 43, 
71) and mDOR 8.7 months (95% CI (7.1, NE).  

 

FDA-approved available treatment 
options for patients with NSCLC with 
HER2 exon 20 insertion mutations with 
progression on or after prior therapy 
include single agent chemotherapy, 
combination chemotherapy, or an 
immune checkpoint inhibitor if not 
previously received.  
 
Enhertu has accelerated approval, with 
regular approval pending confirmation 
of benefit based on a randomized trial 
and is not considered available therapy.  

Benefits 

• The primary efficacy data supporting this NDA 
is derived from Cohort 2 of ZENITH20, a global, 
open label, non-randomized, multicohort trial 
(N=482), including 90 patients with locally 
advanced or metastatic HER2 exon 20 insertion 
mutation positive NSCLC who received 
poziotinib 16 mg QD and progressed on at least 
one prior systemic therapy. 

• The ORR observed in the primary efficacy 
population was 28% (95% CI: 19, 38), with a 
median DOR of 5.1 months (95% CI 4.2, 5.5); 
only 24% of patients had a duration of 
response of ≥ 6 months. Anti-tumor activity 
results were similar in the subgroup of patients 
(N=59) who received prior platinum-based 
chemotherapy and an immune checkpoint 
inhibitor. 

• Oral route of administration may be preferred 
by patients versus the intravenous route for 
currently available therapies. 

The ORR and DOR results observed in 
the primary efficacy population enrolled 
in ZENITH20 supporting this NDA may 
not provide a meaningful advantage 
over available therapies and may not be 
likely to predict clinical benefit. 
 
Points to consider: 
Do the anti-tumor activity results 
observed in ZENITH20 provide an 
advantage over available therapies? 
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 Evidence and Uncertainties Comments to the Advisory Committee 

Risks and Risk 
Management 

• ORRs ranging from 7-25% were observed at 
other dosages investigated in in ZENITH20, with 
widely overlapping 95% confidence intervals 
compared to the ORR observed in patients who 
received 16 mg QD. 

• There was a higher rate of Grade 3-4 AEs, SAEs, 
and AEs leading to interruption or dose 
reduction when compared to other dosages, 
including 8 mg BID.  

• Fatal cases of ILD were observed at a dosage of 
16 mg QD.  

• The dosage of 16 mg QD appears to be 
inadequately optimized for both efficacy and 
safety. 

• The confirmatory trial, Study SPI-POZ-301, was 
not well underway at the time of NDA 
submission and had not enrolled any patients 
as of July 28, 2022. Results are not anticipated 
until at least 2026. 

Risks from the 16 mg QD dose appear to 
be related to the dosage level compared 
to other tested doses. The confirmatory 
trial to verify the clinical benefit of 
poziotinib is not well underway and 
results are not expected until at least 
2026. Furthermore, the dose selected 
for evaluation in the confirmatory trial 
is 8 mg BID rather than 16 mg QD. This 
NDA submission may have been 
premature given the inadequate dosage 
optimization when considered in the 
context of marginal efficacy and high 
toxicity.  
 
Points to consider: 
Do the risks of approving a drug with 
marginal efficacy, poor tolerability, and 
lack of dosage optimization outweigh 
the potential benefits? 

Summary of Benefit-Risk 
For a drug to be approved for marketing in the United States, the FDA must determine that the drug is effective 
and that its expected benefits outweigh its potential risks to patients. A benefit-risk assessment for poziotinib 
requires careful consideration of the evidence and remaining uncertainties about the key benefits of a product 
(as demonstrated in the development program) and potential key risks, as well as the ability to adequately 
mitigate such risks. This assessment should consider the significant unmet need for patients with this severe and 
life-threatening disease. 

During the course of our review, FDA identified potential key benefits and risks of poziotinib for the treatment 
of patients with locally advanced or metastatic NSCLC with HER2 exon 20 insertion mutations. The key issues for 
consideration in the benefit-risk assessment of poziotinib include the presumed clinical benefits of the approval 
of a targeted therapy for a rare patient population, the inadequate dosage optimization in the context of 
marginal efficacy and high toxicity, and the acceptable tradeoffs between the benefits and risks to patients. 
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