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OVERVIEW 

Spectrum Pharmaceuticals, Inc (Spectrum) is seeking accelerated approval of poziotinib 
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, ErbB-2) exon 20 insertion mutations. 

Poziotinib is a novel, irreversible tyrosine kinase inhibitor (TKI) of the ErbB family of 
receptors that has demonstrated consistent evidence of efficacy in previously treated 
patients with HER2 exon 20 insertions. As described throughout this Briefing Document, 
the drug has been thoroughly evaluated in a clinical program of 1,336 patients with 
NSCLC or other cancers, including 185 previously treated patients with NSCLC 
harboring HER2 exon 20 insertion mutations, representing the largest cohort ever 
studied in a global multicenter study for this rare disease. 

There are no large, randomized studies for chemotherapy specifically for HER2 exon 20 
NSCLC patients. Currently, patients with NSCLC harboring HER2 exon 20 insertion 
mutations who have progressed after standard platinum-based chemotherapy ± 
checkpoint inhibitor (CPI) have no approved oral therapies and the only approved 
targeted treatment option is the recently approved antibody-drug conjugate (ADC) 
trastuzumab-deruxtecan (T-DXd), which may not be appropriate for all patients given 
the possibility of pulmonary and/or cardiac toxicities. In general NSCLC patients for 
which T-DXd is not suitable, or who progress on the drug, options include docetaxel 
(objective response rate [ORR] 10–12%, median progression-free survival [mPFS] 
4 months)(Borghaei et al 2015; Herbst et al 2016), which is considered the comparator 
for randomized studies; docetaxel plus ramucirumab (ORR 23%, mPFS 4.5 
months)(Garon et al 2014a) and CPIs which have limited efficacy (ORR 7–8%, median 
PFS 1.9–3.0 months) in patients with HER2 mutations (Mazieres et al 2019; Negrao et 
al 2021).  

The data from the poziotinib clinical development program show consistent evidence of 
efficacy. In the pivotal study, Study 202 Cohort 2, the primary endpoint was ORR. The 
ORR was 27.8% (95% confidence interval [CI]: 18.9, 38.2), and the lower bound of 95% 
CI exceeded the pre-specified criterion of 17% in previously treated NSCLC patients 
harboring HER2 exon 20 insertion mutations. This efficacy is further supported by 
2 independent studies in previously treated patients. An ORR of 40% was seen in 
Cohort 5 patients who received 16 mg once daily (QD) and an ORR of 26% in an 
Investigator-initiated study at MD Anderson Cancer Center (MDACC). Additionally, in 
Cohort 4, treatment-naïve patients with NSCLC harboring HER2 exon 20 insertion 
mutations treated with poziotinib 16 mg QD showed an ORR of 45%. Secondary 
efficacy analyses of disease control rate (DCR) and duration of response (DoR) 
supported the primary analyses. The drug has predictable and reversible side effects 
consistent with other 2nd-generation HER2/epidermal growth factor receptor (EGFR) 
inhibitors that are routinely managed by medical oncologists and with no chemotherapy 
type of side effects.  
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Poziotinib addresses a major unmet need for an oral treatment option in patients with 
NSCLC with HER2 exon 20 insertion mutation after treatment with platinum therapy. 
Overall, the efficacy and safety data support a favorable benefit-risk ratio to address this 
important unmet need for a population with limited treatment options and fulfill the 
requirements for an accelerated approval.  
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1 EXECUTIVE SUMMARY 

1.1 Background and Unmet Need 

Lung cancer is the most common cause of cancer-related death worldwide, and NSCLC 
accounts for approximately 85% of all lung cancers (Cheema et al 2019; SEER 2021; 
Siegel et al 2021). Since the discovery of classical EGFR mutations in NSCLC in 2004  
as oncogenic drivers as well as the utility of tyrosine kinase inhibitors (TKIs) leading to 
tumor regression, numerous targeted therapies have been approved for a total of 9 
oncogene drivers in NSCLC (Lynch et al 2004; Paez et al 2004; Pao et al 2004). Over 
the last two decades these targeted therapies have improved survival of patients with 
NSCLC (Howlader et al 2020).  

1.1.1 HER2 Exon 20 Insertion Mutations in NSCLC 

HER2, also known as ErbB-2, belongs to the ErbB family of receptor tyrosine kinases 
(RTK), together with three other family members: EGFR (also known as ErbB-1/HER1), 
ErbB-3 (HER3), and ErbB-4 (HER4). They are cytoplasmic membrane-anchored 
proteins that share structural and sequence similarities, containing an extracellular 
ligand-binding domain, a transmembrane domain, and an intracellular tyrosine kinase 
domain (Rubin and Yarden 2001). Mutations or insertions in the kinase domain of HER2 
are oncogenic and can lead to lung cancer. Based on The Cancer Genome Atlas and 
other literature, HER2 mutations accounts for about 2–3% of all NSCLCs (Figure 1) 
(Cancer Genome Atlas Research Network 2014; Li et al 2016; Robichaux et al 2019; 
Skoulidis and Heymach 2019)). The majority of the HER2 oncogenic mutations are 
exon 20 insertions as reported in 80–90% in individual studies, which represents 
approximately 3,000 newly diagnosed patients per year in the United States (US) (Arcila 
et al 2012; Li et al 2022; Mazieres et al 2013; Nagasaka et al 2022; Ross et al 2014; 
Tomizawa et al 2011). In a large analysis for incidence of HER2 mutation in NSCLC, the 
most frequent HER2 mutation is exon 20 insertion at Y772_A775dupYVMA with a 
frequency of over 50% of all exon 20 insertions, followed by G776delinsVC and 
G778_P780dupGSP (Robichaux et al 2019).  
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patients, as this population is expected to receive less benefit from the addition of CPI. 
Like patients with EGFR mutations or ALK mutations, these patients are commonly 
never- or light-smokers, with low PD-L1 levels, low tumor mutation burden, and low 
responses to CPI monotherapy (Mazieres et al 2019; Negrao et al 2021). In EGFR-
mutant NSCLC, independent studies have indicated that the addition of CPI to platinum-
doublet chemotherapy did not confer additional clinical benefit with PFS remaining at 
5.0–5.3 months (Hong et al 2022; White et al 2022).  

Due to the rarity of NSCLC with HER2 mutations, the available literature for the use of 
chemotherapy in this patient population are mostly from small, retrospective studies. 
From a pooled group of 9 studies, the median (range) ORRs and PFS were 15% (0–62) 
and 4.9 months (2.1–6.7), respectively (Auliac et al 2019; Mazières et al 2016; Xu et al 
2020; Yang et al 2021; Zhou et al 2020). Taken together, although lacking large, 
randomized trials for this population, the current first-line therapy of platinum-chemo ± 
CPI in HER2-mutant NSCLC is likely to benefit patients with ORR in the range of 20–
30% and PFS 4–7 months.  

1.1.2.2 Second-line+ Therapies After Platinum-based Therapy 

Checkpoint Inhibitors (CPI) Monotherapy 

CPI monotherapy is largely ineffective in patients with HER2-mutant NSCLC. For CPI 
monotherapy, the two largest retrospective studies comprising of three cohorts of 65 
HER2-mutant patients, indicated a median PFS of 1.9–3.0 months and an ORR of 7–
8% (Mazieres et al 2019; Negrao et al 2021). This was expected, and likely due to 
patient’s never smoker status, low TMB, and low PD-L1 (Negrao et al 2021). HER2-
mutant NSCLC patients derive very little clinical benefit from CPI therapies in the 
second-line setting.  

Docetaxel ± Ramucirumab 

Since 2000, docetaxel has been considered the SOC following platinum-doublet therapy 
(Fossella et al 2000). Docetaxel, established as a salvage option, rendered a response 
of approximately 11% (Fossella et al 2000). In more recent studies, docetaxel is often 
used as a comparator therapy for large, randomized studies. Docetaxel has 
demonstrated a consistent ORR of 10–14% with PFS of 3–4 months. For example, in 
the Checkmate-057 trial, docetaxel showed an ORR of 12% and PFS was 4.2 months in 
non-squamous NSCLC (Borghaei et al 2015). In the Keynote-010 trial, the ORR in the 
docetaxel group was 8% and the PFS was 4.1 months (Herbst et al 2016). The addition 
of ramucirumab was shown to enhance clinical benefit for docetaxel, as the REVEL 
study showed an ORR of 23% and PFS was 4.5 months with docetaxel (Garon et al 
2014b) in all patients with NSCLC mutations. This approach of adding ramucirumab is 
not used in the majority of patients. Therefore, currently, docetaxel remains the primary 
salvage therapy for patients with metastatic NSCLC who have progressed on platinum-
based therapy with or without a CPI and has been used as the standard comparator 
arm in randomized Phase 3 trials (Borghaei et al 2015) (Herbst et al 2016). 
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Anti-HER2 Antibody-Drug Conjugates 

Current NCCN guidelines recommend the use of anti-HER2 ADCs for treating HER2-
mutant NSCLC after platinum-based therapy, which includes T-DM1 and T-DXd. T-DM1 
had an ORR of 50% and PFS of 5.0 months in HER2-mutant NSCLC (NCCN, 2022). In 
the study DESTINY-Lung01, T-DXd at the dose of 6.4 mg/kg Q3 weeks showed a 55% 
ORR with a PFS of 8.2 months (Li et al 2022). In August 2022, T-DXd received 
accelerated approval for use in patients with HER2-mutant NSCLC who have received a 
prior systemic therapy, based on the study of DESTINY-Lung02 (T-DXd at 5.4 mg/kg) 
showing ORR of 58% and consistent DoR response (FDA, 2022).  

With T-DXd at 6.4 mg/kg dose, the drug is associated with a high rate of interstitial lung 
disease (ILD)/pneumonitis (26%) (Li et al 2022). In a pooled analysis for breast and lung 
cancer patients from various trials with different doses, the ILD/pneumonitis incidence 
was 15.4% for all Grade, including 2.2% of Grade 5 fatal events (Powell et al 2022). In 
the subsequent DESTINY-Lung02, the eligibility around ILD/pneumonitis was stricter in 
that it excluded not only patients with history and/or current ILD/pneumonitis, or prior 
pneumonectomy, but also excluded patients with “suspected ILD/pneumonitis that 
cannot be ruled out by imaging at screening.” The other class of common adverse 
events (AEs) with anti-HER ADCs are cytopenia because the active payload of T-DM1 
and T-DXd are cytotoxic chemotherapy. DESTINY-Lung01 had Grade 3 and greater 
neutropenia in 19% of patients (Li et al 2022); cytopenia remains to be a common side 
effect (> 20%) in DESTINY-Lung02 (FDA, 2022).  

Anti-HER2 ADCs are mechanistically distinct from HER2 TKIs and available data thus 
far suggesting cross-resistance may be uncommon (Viray et al 2022). This may be due 
to distinct mechanisms of resistance; for example, anti-HER2 ADC resistance may be 
mediated by resistance to its chemotherapy payload (Aldonza et al 2016; Kinneer et al 
2018). In preclinical studies HER2 TKIs cause upregulation of cell surface HER2 and 
can sensitize tumors to anti-HER2 ADCs (Robichaux et al 2019; Scaltriti et al 2009). 
Consistent with these observations, in a recent report three patients with HER2 
mutations initially treated with poziotinib with progression after 3–8 months were 
subsequently treated with anti-HER2 ADCs with durable benefit (Viray et al 2022). Data 
regarding the use of TKIs after anti-HER2 ADCs is discussed below. These data 
support the potential benefits of the sequential use of mechanistically distinct targeted 
agents. 
Reported Off-Label Use of Oral ErbB Tyrosine Kinase Inhibitors (TKIs) 

Given the structural similarity between HER2 (ErbB-22) and EGFR (ErbB-1), TKIs that 
inhibit one receptor often inhibit the other to at least some extent. Given the mechanistic 
differences of TKIs from chemotherapy and ADCs, TKIs may provide an option to 
overcome chemotherapy resistance in HER2 mutations. Oral TKIs are a standard of 
care for NSCLC patients with classical EGFR or exon 20 insertion EGFR mutations, or 
HER2 positive breast cancer, but there are no FDA approved small molecule TKIs for 
patients with HER2 exon 20 insertion NSCLC (or more generally for any HER2 mutant 
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TKI with a unique structure that allows for binding of HER2 receptors that have exon 20 
insertion mutations (Figure 3). Insertion mutations in exon 20 of HER2 cause steric 
hindrance in the kinase domain, which renders available TKIs significantly less effective. 
Compared to other TKIs, poziotinib has a unique structural moiety, including a smaller 
terminal group and a flexible quinazoline core. In addition, poziotinib has smaller 
substituent groups linking the Michael acceptor group to the quinazoline core, can rotate 
freely around the amine and ether groups, and has increased halogenation of the 
terminal benzene ring compared to afatinib. The electron-rich moiety within the terminal 
group also interacts with basic residues of EGFR or HER to further stabilize its binding 
(Robichaux et al 2018). These features allow poziotinib to overcome the steric 
hindrance caused by exon 20 insertion mutations and permits effective drug pocket 
binding leading to kinase inhibition (Figure 4). This was confirmed in preclinical models, 
with poziotinib demonstrating potent anti-tumor efficacy in HER2-mutant cancer cells 
(Robichaux et al 2018).  

The recommended dose for poziotinib is 16 mg orally QD. Reductions in dose are 
recommended to manage adverse reactions (see Table 39). 

Figure 3: Poziotinib Structure 
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Figure 4: Potency and Specificity of HER2/EGFR TKIs for HER2 Exon 20 Mutations In Vitro 

 
A. Potency of TKIs for Ba/F3 cell lines expressing HER2 exon 20 mutations. IC50 is average concentration for inhibiting 50% of 
cell growth for cell lines bearing 9 most common HER2 exon 20 mutations. B. Specificity of TKIs expressed as a ratio of IC50 
for the HER2 ex20 mutation/wild-type EGFR. Lower bar denotes greater specificity for HER2 exon20 mutation. Error bars 
represent ± standard error of measurement. 

1.3 Clinical Development Program 

The overall clinical development program for poziotinib comprises 1,336 patients and 82 
healthy volunteers in 22 studies and an expanded access program as of data cutoff 16 
May 2022. 

The clinical pharmacology, efficacy, and safety data to support poziotinib in the 
proposed indication primarily come from the ongoing Phase 2 multi-cohort study of 
poziotinib conducted in patients with locally advanced or metastatic NSCLC with HER2 
exon 20 insertion mutations (Study SPI-POZ-202 [Study 202]). Each cohort in Study 
202 is a standalone study (ie, the statistical analyses and tests of hypotheses for each 
cohort are conducted independently of other cohorts).  

Cohort 2 is the pivotal study that demonstrates efficacy of poziotinib 16 mg QD in 
previously treated (second-line) patients (Figure 5). Supportive efficacy data in patients 
with HER2 exon 20 NSCLC in the second-line setting is derived from both Cohort 5, an 
exploratory dose-ranging study, and an independent investigator led study conducted at 
MDACC. Cohort 4, a study in first-line patients with NSCLC HER2 exon 20 insertion 
mutations, is also supportive and met its primary endpoint.  
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Figure 5: Studies Supporting Efficacy in Patients with NSCLC Harboring HER2 Exon 20 Insertion 
Mutations Receiving Poziotinib 16 mg QD 

 
HER2: human epidermal growth factor receptor 2; MDACC: MD Anderson Cancer Center; NSCLC: non-small cell lung cancer; 
ORR: objective response rate; QD: once daily.  
1. Elamin et al, 2022 

1.4 Second-Line Efficacy Findings 

1.4.1 Second-Line Efficacy Pivotal Study (Study 202-Cohort 2)  

Design 

Cohort 2 was a single-arm, open-label, global, multicenter Phase 2 study to evaluate 
the efficacy, safety, and tolerability of poziotinib in adult patients with NSCLC harboring 
HER2 exon 20 insertion mutations. Eligible patients had been previously treated for 
locally advanced or metastatic NSCLC with at least one systemic therapy.  

Enrolled patients received poziotinib at a starting dose of 16 mg QD; per protocol, dose 
reductions were permitted to manage adverse reactions (see Section 5.3.1). Treatment 
was continued for 24 months or until disease progression, death, intolerable AEs, or 
other specified reason for patient withdrawal. An Independent Review Committee (IRC) 
assessed tumor response based on Response Evaluation Criteria in Solid Tumors 
(RECIST), version 1.1 criteria at weeks 4, 8, and every 8 weeks thereafter. Safety 
follow-up continued through 35 days after the last dose.  

The primary objective was ORR (ie, complete response [CR] + partial response [PR]) in 
the As-Treated Population (patients who received at least one dose of poziotinib), 
based on central radiographic evaluations. Based on the literature available at the time 
of the study initiation as described in Section 1.1 above and per FDA discussion, an 
ORR of 17% was considered to be clinically meaningful ORR in this patient population 
as it is higher than the range of ORRs seen across all available therapies. Per the Study 
202 Statistical Analysis Plan (SAP), a 17% lower bound of the 95% CI was pre-specified 
as the efficacy threshold for this study. Secondary efficacy objectives were to evaluate 
DCR (CR + PR + stable disease [SD]) and DoR. PFS and quality of life (QoL) were 
examined as exploratory objectives.  

Study 202 Cohort 2 Study 202 Cohort 5 MDACC Study1

Second Line First Line

Study 202 Cohort 4

N 90 10 27 47

ORR 28% 40% 26% 45%

Pivotal Study Supportive Data Supportive Data Additional Data
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The most common AE leading to poziotinib permanent discontinuation was rash (n=4; 
4.4%). 

Adverse Events of Special Interest (AESIs) 

AESIs included were pneumonitis, rash-type AEs (multiple preferred terms [PTs]), 
diarrhea, stomatitis-type AEs (multiple PTs), and paronychia. Key findings for the AESIs 
are summarized below. Complete details are provided in Section 6.9. 

• Onset of rash of any grade occurred with a median of 8 days after first dose of 
poziotinib. Approximately half of patients experienced Grade 3 AESI of rash; 
most were managed with dose reduction. 

• Onset of diarrhea of any grade occurred a median of 6 days after first dose of 
study drug. Diarrhea was the most prevalent AESI. 

• Onset of stomatitis of any grade occurred with a median of 7 days after first dose 
of poziotinib.  

• Paronychia events were generally low in severity with only one Grade 3 AESI of 
paronychia.  

• Pneumonitis occurred in 1 patient. The event was Grade 1, and the patient 
stayed on poziotinib treatment.  

The proposed labeling contains specific statements on patient monitoring and 
management of these class types of AEs (see Section 6.13).  

1.8 Confirmatory Study 

A Phase 3, randomized, two-arm, active-controlled, open-label, multicenter study has 
been initiated to compare the efficacy and safety/tolerability of poziotinib versus 
docetaxel in previously treated patients with locally advanced or metastatic NSCLC 
harboring HER2 exon 20 mutations. Patients are being randomized 2:1 to oral poziotinib 
8 mg BID or docetaxel 75 mg/m2 administered IV on Day 1 of each cycle. The study will 
enroll approximately 268 patients.  

The primary endpoint is a comparison of PFS (poziotinib vs docetaxel). Secondary 
endpoints include comparison of OS, ORR, and DCR. Topline study results are 
expected to be reported in 2026. Additional information on the confirmatory study is 
provided in Section 8. 

1.9 Benefit-Risk Summary 

Patients with NSCLC harboring HER2 exon 20 insertion mutations who have 
progressed on one or more lines of therapy have limited treatment options. The ADC 
T-DXd was recently approved for patients with HER2 mutant NSCLC. Not all patients 
may be suitable for treatment with T-DXd given its risk of neutropenia and, ILD which 
may be particularly problematic for patients with compromised pulmonary status, a 
common issue with lung cancer patients particularly given treatments they commonly 
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receive (lobectomy, radiation to the chest, etc). For patients not suitable for T-DXd or 
who progress on T-DXd, options include docetaxel (ORR 10–14%, mPFS 3 months), 
which is considered the comparator for randomized studies; docetaxel plus 
ramucirumab (ORR 23%, mPFS 4.5 months); and CPIs, which have distinct side effects 
and limited efficacy (ORR 7–8%, mPFS 1.9–3.0 months) in patients with HER2 
mutations.  

Poziotinib is a novel TKI with unique structural features that overcome the steric 
hindrance caused by HER2 exon 20 insertion mutations. It can fill an important unmet 
need by providing an oral targeted treatment option that is mechanistically distinct from 
ADCs and could be used upon progression on HER2 ADCs, or after platinum doublets 
patients not suitable for these HER2 ADCs or who favor oral therapy. Substantial 
activity was also observed in patients who had progressed after prior platinum doublets 
± CPIs and docetaxel. Poziotinib therefore fills an important unmet need by providing 
patients with this rare mutation subtype, and physicians, with an oral treatment option 
that could possibly be used in previously treated patients.    

Efficacy. Poziotinib met the pre-specified primary endpoint with an ORR 27.8% (95% CI: 
18.9, 38.2), data further supported by the full 16 mg pooled group of 100 patients from 
Study 202 (29%); an even higher response rate in the treatment-naïve patients in 
Cohort 5 (40%) and an independent Investigator-initiated trail in a predominantly heavily 
pretreated population (26% [second-line]). Secondary efficacy analyses of DCR, DoR, 
and PFS supported the primary analyses. While these studies were not designed to 
assess OS as a primary endpoint, the OS observed (15–16 months) compares 
favorably with OS observed in patients who had progressed after prior platinum-based 
chemotherapy regimens (9–13 months). These represent the largest prospective 
treatment studies for this population reported to date that show consistent and 
reproducible efficacy in the proposed patient population. 

Tolerability. As noted above, oral tyrosine kinases that inhibit HER2 and EGFR typically 
have reversible dose-related class effects related to inhibition of wild-type EGFR 
including dermatologic toxicities and diarrhea. These symptoms are predictable, 
typically peak at 2–8 weeks after initiating therapy before improving, and are 
manageable using established approaches with which medical oncologists who use 
these drugs have experience. Consistent with other drugs in the class, poziotinib at a 
starting dose of 16 mg require dose reductions and management of skin AEs and 
diarrhea although like with other drugs in this class the symptoms typically stabilize after 
the first two months. It is worth noting that Grade 3 or 4 pneumonitis rates were low 
(1.9% in 482 patients treated with 16 mg), even in heavily pretreated lung cancer 
patients, and no treatment-related cardiac toxicities were reported. Together the data 
support that dose-related AEs were predictable, in line with other drugs in the class, 
manageable using dose reduction and established supportive care, and typically 
improved over time.  
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Dose. Given the rate of dose reductions the question arose as to whether 16 mg QD is 
the most appropriate starting dose for patients, or whether starting at a lower dose (or 
BID dosing) may give comparable activity with fewer dose reductions. To address this, 
in Cohort 5, different dosing regimens were tested. While there was clear evidence of 
clinical activity at lower doses, and toxicity was reduced in a dose-dependent manner, 
there was a trend towards lower efficacy (ORR/mPFS was 40%/7.3 months [m] at 16 
mg QD, 29%/7.4 months at 8 mg BID, 25%/5.6 months at 12 mg QD, and 13.3%/3.8 
months at 6 mg BID). For this reason, Spectrum concluded that 16 mg QD would be the 
most appropriate starting dose, but that dose reductions to these lower doses would be 
appropriate where clinically indicated.  

Summary. Poziotinib demonstrated clear and consistent evidence of efficacy in patients 
with HER2 exon 20 insertions previously treated with platinum-based chemotherapy 
regimens. Poziotinib has class-related, predictable toxicities requiring frequent dose 
reductions consistent with other FDA approved drugs in the class, but these are 
manageable using established approaches. Poziotinib would therefore address a major 
unmet need for an oral treatment option in this population after treatment with platinum 
therapy. In addition, consideration could be given after treatment with a HER2 ADC or 
provide a targeted treatment option for patients not suitable for a HER2 ADC or who 
prefer an oral agent. Overall, the efficacy and safety data support a favorable benefit-
risk ratio to address this important unmet need for a population with limited treatment 
options and fulfill the requirements for an accelerated approval.  
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Phase 1 studies, poziotinib was studied at doses ranging either from 0.5 to 32 mg QD 
on an intermittent schedule (2 weeks on/1 week off) or 10 to 24 mg QD on a continuous 
schedule. 18 mg QD was determined as the MTD and 16 mg QD was the 
recommended dose. Additional Phase 2 dose evaluation study (Cohort 5) supports the 
selection of 16 mg QD. 

4.2 Pharmacokinetics 

4.2.1 Human Absorption, Distribution, Metabolism, and Elimination 

Absorption: After single and multiple dose administration, poziotinib was rapidly 
absorbed with Cmax and AUC increased in a dose proportional manner over the dose 
range of 0.5 to 32 mg (0.03 to 2 times the recommended dose). Following a single oral 
dose of 16 mg poziotinib, the median (range) time to peak concentration (Tmax) of 
poziotinib was 2 hours (1.5–3.9 hours).  

At the recommended dose of 16 mg once daily, the steady state geometric mean [% 
coefficient of variation (CV%)] Cmax and AUC0–24 of poziotinib was 76.1 ng/mL (60.3%) 
and 400 h•ng/mL (60.6%), respectively.  

Distribution: At the recommended daily dose of 16 mg, the geometric mean (percent 
coefficient of variation [%CV]) apparent volume of distribution of poziotinib was 342 L 
(67%) at steady state. Poziotinib, and metabolites M1 and M2, were highly bound to 
human plasma proteins in vitro, and binding was not concentration dependent. The 
blood-to-plasma ratio was 0.53 for poziotinib, 0.60 for metabolite M1, and 0.54 for 
metabolite M2. 

Metabolism: The Phase I metabolism of poziotinib is primarily mediated by CYP3A4 
with minor contribution from CYP2D6 and CYP3A5. Formation of metabolites M1 
(dihydrodiol-poziotinib), and M2 (O-demethyl-poziotinib), are mediated by CYP3A4 and 
CYP2D6, respectively. Following a single oral dose of 8 mg/100 µCi [14C] poziotinib 
hydrochloride to healthy participants, unchanged poziotinib (48%), M1 (14%) and M2 
(12%) were the major circulating radioactive components. Metabolites M1 and M2 are 
pharmacologically less active than poziotinib and are not likely to contribute to efficacy 
at the recommended dose of poziotinib. 

Elimination/Excretion: At the recommended dose of 16 mg daily, the geometric mean 
apparent oral clearance (%CV) of poziotinib at steady state was 37.6 L/h (62%). The 
mean (± standard deviation) plasma elimination half-life of poziotinib at steady state was 
6.5 (1.7) hours. Following a single oral dose of 8 mg/100 µCi [14C] poziotinib 
hydrochloride (drug in capsule) to healthy participants, 64% and 1.73% of the 
administered radioactive dose was recovered in feces and urine, respectively. 
Unchanged drug was not detected in urine; however, unchanged drug represented 
approximately 20% of the radioactive dose recovered in feces. These findings indicate 
that poziotinib is hepatobiliary cleared with little to no renal clearance. 
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4.3 Dose Selection 

4.3.1 Two Phase 1 Studies (16 mg QD) 

HM-PHI-101 

HM-PHI-101 was a Phase 1, multicenter, open-label, “3+3” dose-finding study to 
determine the MTD, dose-limiting toxicity, anticancer effect, and PK profile of poziotinib 
in patients with advanced solid tumors. Patients with advanced solid tumors included 
primarily patients with lung cancer, breast cancer, gastric cancer, and colorectal cancer. 
The study comprised a dose-escalation phase, consisting of administration of single oral 
doses of poziotinib ranging from 0.5 mg to 32 mg (n=43), and a dose-expansion phase, 
in which 12 additional patients were enrolled at the MTD. During dose-escalation, the 
dose was escalated to 0.5 mg, 1 mg, 2 mg, 4 mg, 8 mg, 12 mg, 16 mg, 20 mg, 24 mg, 
and 32 mg by level, with at least 3 patients treated for each dose level. Dose-limiting 
toxicity (Grade 3 diarrhea) occurred in 11.9% of patients overall and in 28.6% of 
patients treated with poziotinib 32 mg. In patients treated with poziotinib 16 mg, Grade 3 
events of diarrhea, stomatitis, and rash occurred in 16.7%, 0%, and 0% of patients, 
respectively. Based on the safety results the MTD of poziotinib was determined to be 
24 mg QD, and the recommended dose was 16 mg QD.  

HM-PHI-102 

HM-PHI-102 was a prospective, multicenter, open-label, Phase 1 study of poziotinib 
given continuously in patients with advanced solid tumors. The study consisted of a 
dose-escalation phase, with poziotinib administered as single oral doses ranging from 
12 to 24 mg poziotinib (n=12), and a food effect phase (n=8) (results of food effect 
presented in more detail in Section 4.4.1). Twenty patients received ≥ 1 dose of 
poziotinib. Overall, 45.0% of patients reported Grade 3 AEs, the most common of which 
was diarrhea (3 patients). One patient had a Grade 4 event of blood amylase increased, 
which was not due to study drug. Based on safety results of a continuous dosage 
regimen, the MTD of poziotinib was determined to be 18 mg QD and the recommended 
dose was 16 mg QD. 

Although the above studies were conducted in patients across multiple tumor types, 
poziotinib monotherapy utilizing an oral dose of 16 mg QD on either an intermittent or 
continuous dosing regimen induced a partial response or disease stabilization in 
patients with several advanced solid tumor types. For patients with locally advanced or 
metastatic NSCLC, patients experienced AEs that were either expected for their 
underlying malignancy or are commonly seen with other HER2 targeted therapies (eg, 
diarrhea, rash, and stomatitis). Based on these data, the 16 mg QD dose of poziotinib 
was the selected dose in Cohort 2, which enrolled NSCLC patients with HER2 exon 20 
insertion mutations, who had been treated with prior systemic therapy. 
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4.3.2 Study 202 Cohort 5 

Study 202 is a Phase 2, ongoing, open-label, multicenter, multi-cohort study to evaluate 
the efficacy and the safety/tolerability of range of poziotinib doses in patients with 
NSCLC with locally advanced or metastatic tumors harboring EGFR or HER2 insertion 
mutations (see Section 5.2). The study includes 5 randomized dosing arms (poziotinib 
16 mg QD, 8 mg BID, 12 mg QD, 6 mg BID, and 10 mg QD arms). Poziotinib is 
administered continuously on each day of every 28-day cycle.  

The efficacy and safety data presented in Section 7 support the selection of 16 mg QD 
as the starting dose.  

4.3.3 Dose Selection Conclusions 

Poziotinib 16 mg QD is the recommended starting dose based on results from the two 
Phase 1 studies (HM-PHI-101; HM-PHI-102) and Study 202 Cohort 5. 

4.4 Extrinsic Factors Affecting Poziotinib Pharmacokinetics 

4.4.1 Food Effect 

Although most clinical trials were conducted in the fasted state, no clinically meaningful 
differences were observed under fed or fasting conditions. 

4.4.2 Drug-Drug Interactions 

Clinical Studies 

Strong CYP3A Inhibitors: Coadministration of poziotinib with itraconazole, a strong 
CYP3A inhibitor, increased poziotinib Cmax and area under the concentration-time curve 
extrapolated from time 0 to infinity (AUC0-inf) by approximately 2-fold and 2-fold, 
respectively compared to an 8 mg dose of poziotinib administered alone. 

Strong CYP3A Inducers: Coadministration of poziotinib with phenytoin, a strong CYP3A 
inducer, decreased poziotinib Cmax, and AUC0-inf by approximately 49% and 60% 
respectively, compared to a single dose of poziotinib administered alone. 

Strong CYP2D6 Inhibitors: Coadministration of poziotinib with paroxetine, a strong 
CYP2D6 inhibitor, increased poziotinib AUC0-inf by approximately 1.5-fold, while Cmax 
remained unchanged, compared to an 8 mg dose of poziotinib administered alone. 

CYP450 Substrates 

Poziotinib is a reversible inhibitor, time-dependent inhibitor and an inducer of CYP3A 
but does not inhibit or induce CYP2D6, CYP1A2, CYP2B6, CYP2C9, or CYP2C19 at 
clinically relevant concentrations. Poziotinib is an inhibitor of CYP3A4 when 
testosterone was used as a substrate but not when midazolam was used as a 
substrate. 
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Coadministration of poziotinib with strong CYP3A4 inhibitors may increase poziotinib 
plasma concentrations, which may increase the risk of adverse reactions. Therefore, the 
proposed label recommends avoiding concomitant use of strong CYP3A4 inhibitors with 
poziotinib. Additionally, coadministration of poziotinib with strong CYP3A4 inducers may 
decrease poziotinib exposure, which may decrease efficacy of poziotinib therefore, 
concomitant use of strong CYP3A4 inducers with poziotinib should be avoided. 

Concomitant use of a strong CYP2D6 inhibitor with POZENVEO increased poziotinib 
plasma concentrations, which may increase the incidence and severity of adverse 
reactions of POZENVEO. The effect of coadministration of a moderate CYP2D6 
inhibitor with POZENVEO on poziotinib plasma concentrations has not been studied. 
Monitor for adverse reactions more frequently in patients co-administered a strong or 
moderate CYP2D6 inhibitor with POZENVEO and reduce the POZENVEO dosage 
based on the severity of the adverse reactions. 

Poziotinib is a substrate of P-gp, but not a substrate of BCRP, OATP1B1, OATP1B3, 
OAT1, OAT3, OCT1, OCT2, MATE1, and MATE2K. Poziotinib is an inhibitor of P-gp 
and BCRP. At clinically relevant concentrations, clinical drug-drug interactions with 
OATP1B1, OATP1B3, OAT1, OAT3, OCT1, OCT2, BSEP, MATE1 and MATE2K 
substrate drugs are not anticipated.  
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SPI-POZ-202 Cohort 5: A randomized, Phase 2, multicenter, open-label study of 
poziotinib in patients with NSCLC harboring HER2 exon 20 insertion mutations 
(previously treated, poziotinib 16 mg QD N=10).  

NCT03066206 (MDACC IIT): A Phase 2, multicenter, open-label study of 
poziotinib (16 mg QD) in the treatment of previously treated patients with NSCLC 
harboring HER2 exon 20 insertion mutations (N=27).  

Additional efficacy data in the first-line settings from Cohort 4 are included below.  

5.2 Phase 2 Study 202 Overview 

Study 202 is a Phase 2, open-label, multi-cohort study to evaluate the efficacy and the 
safety/tolerability of poziotinib. Study 202 data presented in this Briefing Document 
focuses on the previously treated patients with NSCLC harboring HER2 insertion 
mutations (Cohort 2 and Cohort 5). Importantly, each patient cohort in Study 202 was 
designed as standalone study (ie, the statistical analyses and tests of hypotheses are 
conducted independently of other cohorts). 

5.3 Second-Line Efficacy Pivotal Study (Study 202 Cohort 2) 

5.3.1 Overview 

Cohort 2 is a Phase 2, open-label, multicenter study conducted at 34 active sites in the 
US, Canada, France, Italy, Netherlands, and Spain to evaluate the efficacy and the 
safety/tolerability of poziotinib in patients with NSCLC harboring HER2 exon 20 insertion 
mutations. 

After screening, enrolled patients received poziotinib, administered orally as 16 mg QD 
(two 8-mg tablets) during each 28-day cycle (Figure 8). If needed, doses could be 
reduced by 2 mg/dose poziotinib at the Investigator’s discretion based on protocol 
recommended dose modifications. Dose reductions other than by 2 mg increments 
required approval by the Sponsor’s Medical Monitor. 

Tumor assessments were performed using central radiographic review by an 
Independent Radiologic Review Committee. Tumor response was evaluated based on 
RECIST version 1.1 criteria. Baseline tumor assessments were performed within 2 
weeks prior to, or on Cycle 1, Day 1; additional planned assessments were performed 
at 4 weeks, 8 weeks, and then every 8 weeks (± 7 days) thereafter until disease 
progression, death, intolerable AEs, or other protocol-specified reasons for patient 
withdrawal. Each subsequent tumor assessment was to use the same Baseline 
radiographic technique – computed tomography (CT), positron-emission tomography 
(PET)/CT, or magnetic resonance imaging (MRI) – at every assessment. 
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• Currently approved TKIs (ie, erlotinib, gefitinib, afatinib, osimertinib) were not 
considered to be exon 20 insertion-selective and were permissible  

5.3.3 Efficacy Endpoints 

The primary efficacy endpoint was: 

• ORR, defined as the proportion of patients whose best overall response was 
confirmed to be CR or PR from the first dose of poziotinib until the last tumor 
assessment on study 

Tumor response was based on central radiographic review by an IRC.  

Secondary efficacy endpoints included: 

• DCR, defined as the proportion of patients whose best overall response (BOR) 
was CR, PR, or SD from the first dose of poziotinib until the last tumor 
assessment on study 

• DoR, evaluated only for patients whose BOR was either CR or PR, was defined 
as the time (in months) from the date when response evaluation criteria were first 
met for CR or PR (whichever status is recorded first) until the first subsequent 
date when progressive disease (PD) or death was documented 

Exploratory endpoints included: 

• PFS, defined as the time from the treatment start date to the first date of 
documented PD or death was evaluated as an exploratory endpoint.  

• Quality of Life (QoL) measured using the European Organization for Research 
and Treatment of Cancer Quality of Life Questionaire-30 and -LC13 (EORTC-
QLQ). 

5.3.4 Statistical Methods 

5.3.4.1 Sample Size 

Cohort 2 was analyzed as a standalone study with individual primary endpoint and was 
powered for testing hypotheses separately. The sample size justification for Cohort 2 
with previously treated patients with NSCLC HER2 exon 20 mutations was based on the 
literature available at that time. The literature available at that time was primarily in 
patients with EGFR exon 20 mutation and was mostly from small, non-controlled, and 
retrospective studies.  

The reported response rate of patients with EGFR exon 20 mutations to gefitinib and 
erlotinib is low at 5% with a median PFS of 1.5 months. A combined post hoc analysis 
of LUX-Lung 2, LUX-Lung 3 and LUX-Lung 6 clinical trials showed that the response 
rate to afatinib is 8.7% with a median PFS of 2.7 months in EGFR exon 20 mutant 
patients.  
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The most promising data that were available when the study was initiated were obtained 
using irreversible TKIs targeting HER2/3 and EGFR, such as afatinib, neratinib, and 
dacomitinib. Three out of eight HER2 mutant NSCLC patients who were treated with 
afatinib achieved a PR. Dacomitinib demonstrated an overall 13% response rate in 26 
patients with NSCLC harboring HER2 mutations. 

Based on the literature available at the time of the study initiation, as described in 
Section 1.1 above and per FDA discussion, an ORR of 17% was considered to be 
clinically meaningful ORR in this patient population as it is higher than the range of 
ORRs seen across all available therapies. Per the Study 202 SAP, a 17% lower bound 
of the 95% CI was pre-specified as the efficacy threshold for this study. The sample size 
calculation was based on single-arm hypothesis testing to reject a non-desired ORR of 
17% vs an expected ORR of 30%. A sample size of 87 patients provides 85% power for 
a two-sided test with a significance level of 5% to reject a non-desired ORR of 17%.  

5.3.4.2 Analysis Populations 

The As-Treated Population was the primary analysis population and included all 
patients who received at least one dose of study medication. 

The Evaluable Population excludes patients from As-Treated Population who did not 
have baseline target lesion(s) identified by central review or who did not have evaluable 
best overall tumor response. 

The Safety Population includes all patients who signed informed consent, enrolled, and 
received at least one dose of study treatment.  

5.3.4.3 Efficacy Endpoint Analyses 

The primary analysis of efficacy endpoints was based on the central imaging review by 
the IRC. Tumor response was evaluated using RECIST v1.1 criteria. CR or PR required 
confirmation at a subsequent visit that was ≥ 4 weeks later. A response of SD could 
only be made if the patient had been on treatment for ≥ 6 weeks. 

DoR was evaluated only for patients whose BOR was CR or PR. The DoR of patients 
without documented PD or death was censored at the time of last tumor assessment. 

The PFS time for patients without documented PD or death was censored at the date of 
last tumor assessment or the date of first treatment if there was no post-baseline tumor 
assessment. 

ORR and DCR were estimated with count, percentage, and 95% CI (Clopper‑Pearson 
method). The distribution of PFS and DoR was estimated using the Kaplan-Meier 
method; the median and quartiles of DoR and the DoR rate at 3, 6, 9, and 12 months 
were reported with corresponding 95% CI. 

The QoL analyses were based on the As-Treated Population. The global health 
status/QoL, functional scales, symptom scales, and lung cancer-related symptoms were 
summarized for each evaluation time point using descriptive statistics. 
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5.3.4.4 Subgroup Analyses 

Although not statistically powered, pre-specified subgroup analyses were performed for 
key efficacy endpoints by demographic and baseline characteristics, mutational 
subgroups, and subgroups based on patients’ prior therapy(ies) for advanced or 
metastatic NSCLC. 

5.3.5 Patient Population 

5.3.5.1 Disposition 

Ninety patients were enrolled and received at least one dose of poziotinib; these 
patients are included in the Safety Analysis Population and the As-Treated Population 
(Table 9). Seventy-four (82.2%) patients who had both baseline target lesion(s) 
identified by central review and an evaluable best overall tumor response were included 
in the Evaluable Population.  

At the time of the primary endpoint analysis, 1 patient was ongoing, and all other 
patients have discontinued. The primary reason for discontinuation was disease 
progression. At the 19 Nov 2022 data cutoff, a total of 14 (15.6%) patients have 
discontinued due to AEs and 10 (11.1%) due to death as the primary reason. 
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5.5.2 Statistical Methods 

A sample size of 30 patients ensured that, if the trial was not terminated early, a 
posterior 90% credibility interval for ORR will have width of 0.266 at most, under the 
assumption of a 30% ORR (Elamin et al 2022).  

Best overall response and disease control and their exact 95% CIs were estimated. 
PFS, DoR, and OS outcomes were calculated using the Kaplan-Meier method. Data 
were analyzed using a 01 March 2021 data cutoff. 

5.5.3 Patient Population 

A total of 35 patients were screened, and 30 were enrolled and treated with poziotinib 
between 18 Sept 2017 and 22 Nov 2019. Of 30 patients, 27 patients were previously 
treated with a platinum-based therapy, 16 (53%) had two lines or more prior systemic 
therapies. The majority of patients (83%) had never smoked, and all had 
adenocarcinoma. Most patients had the Y772_A775dupYVMA insertion mutation (77%) 
or G778_P780dupGSP (17%). The median duration of follow-up at the time of data 
analysis (data cutoff 01 Mar 2021) was 14.0 months (range 2.0–42.5). 

5.5.4 Efficacy Results 

Based on MDACC independent laboratory review, poziotinib demonstrated a confirmed 
ORR of 27.0% overall and 26.0% in patients treated with platinum-based therapy (Table 
19). Responses were observed across HER2 exon 20 insertion mutations subtypes. 
Furthermore, an additional 46% of patients achieved SD, for a DCR of 73%.  

Figure 16 shows the waterfall plot of best response to treatment with poziotinib. 
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5.6.3 Results  

The primary endpoint of ORR in Study 202 Cohort 4 provides proof-of-concept of 
poziotinib efficacy. Among the 70 patients treated with poziotinib, 47 were treated with 
poziotinib 16 mg QD and the remaining 23 were treated with 8 mg BID. The confirmed 
ORR and DCR by central imaging review were 45% (95% CI: 30, 60) and 75% (95% CI: 
60, 86), respectively (Table 20; Figure 18). The median DoR was 5.7 months, and the 
median PFS was 5.6 months (range: 0- 22.7).  

Approximately 75% of patients achieved disease control and reductions in tumor size.  
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• Patients on starting daily dose of 16 mg tended to have higher relative dose 
intensity (RDI)-adjusted exposures leading to higher efficacy and showed a trend 
in dose proportionality across the range of doses.  

• Patients on all starting dose experienced dose interruptions and reduction and 
starting dose < 16 mg daily dose tended to reduce their RDI-adjusted exposure 
to levels associated with poorer PFS. 

• Based on the current data from Study 202 suggested that patients may 
experience maximum effectiveness by starting at 16 mg daily and be 
continuously monitored to balance effectiveness and safety.  

5.8 Efficacy Conclusions 

In Cohort 2, poziotinib demonstrated clinical efficacy in previously treated patients with 
NSCLC harboring HER2 exon 20 mutations. Based on the independent central imaging 
review, the primary efficacy endpoint in the As-Treated Population was met (ORR: 
27.8% [95% CI: 18.9, 38.2]) and exceeded the pre-specified criterion for clinically 
meaningful efficacy (Table 21). In addition, the observed reductions in target lesion size 
during treatment with study drug show that poziotinib provides meaningful clinical 
activity in a majority of patients in this population.  

These results were further supported by Study 202 Cohort 5 and an independent study 
conducted by MDACC with consistent and reproducible efficacy in the proposed patient 
population. In Study 202 Cohort 5, the ORR was 40.0% (95% CI: 12.2, 73.8) among 
patients who received poziotinib 16 mg. In the MDACC study, in the heavily pre-treated 
population with HER2 exon 20 mutant NSCLC, poziotinib demonstrated encouraging 
antitumor activity in both TKI-naïve and -refractory patients. Poziotinib provided a 26% 
confirmed response rate and a median PFS of 5 months in platinum-treated patients. An 
additional study conducted as a proof-of-concept, poziotinib also demonstrated clinical 
activity with an ORR of 45% and 75% achieved dose control and tumor reduction in 
treatment-naïve NSCLC patients with exon 20 insertion mutations.  
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characterized for a rare disease indication. Based on the safety analyses of Study 202, 
the most common AEs following poziotinib administration were diarrhea, stomatitis, and 
rash. The safety profile of poziotinib has been consistent, manageable, and similar 
between studies in respect to common AEs. In this relatively large safety database for a 
rare disease, the incidence of the most serious class AEs of ILD/pneumonitis and QTc 
prolongation are low or absent with poziotinib.  
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8.1.2 Statistical Methods 

For the purpose of the statistical powering and sample size calculation of the 
comparison of median PFS between two treatment arms in this randomized controlled 
study in patients previously treated with 1 or more prior lines of therapy, median PFS of 
6 months will be considered for poziotinib arm and 3.5 months for the docetaxel arm. 

A sample size of 268 patients with 193 PFS events in a 2:1 randomization ratio will 
provide 95% power to test the hypothesis of the superiority of poziotinib over docetaxel 
for a hazard ratio of ≤ 0.58 (poziotinib 6 months vs docetaxel 3.5 months) using a one-
sided log-rank test at 2.5% level of significance. This also considers a 20% dropout rate 
in each arm. 

The primary efficacy analysis will be carried out once a total of 193 PFS events have 
been accrued, and all secondary endpoint analyses will be conducted at the time of the 
primary analysis. 

A futility analysis will be conducted by an Independent Data Monitoring Committee 
(IDMC) when 30% of the PFS events combined are accrued (approximate 58 events). 
The study will stop for futility if the hazard ratio is > 1.27 (Z > 0.873) using a beta 
spending function with gamma (-4) distribution. 

8.2 Feasibility  

Study 301 will be conducted at approximately 150 global study centers and will run for 
approximately 5 years. Substantial efforts are underway to activate multi-regional 
clinical trial sites for this rare NSCLC mutation and enroll patients as soon as possible in 
this rare disease population (Figure 20): 

• Spectrum has identified 55 sites globally that have collaborated on prior 
Spectrum studies with exon 20 mutations and is engaging directly with them. 

• Spectrum has retained PPD (Spectrum’s contract research organization) who 
has identified an additional 375 sites worldwide in 29 countries that have 
significant experience in NSCLC studies. 

• A total of 91 sites have been qualified as of 19 Aug 2022. 

Enrollment projection is shown in Figure 21 below. The analysis of topline data is 
expected to be completed in 2026.  
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