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1 Recommendations/Risk Benefit Assessment 

1.1 Recommendation on Regulatory Action 

A. I recommend approval of Afatinib for the first line treatment of patients with metastatic 

non-small cell lung cancer (NSCLC) with exon 19 deletions or exon 21 (L858R) 

substitution epidermal growth factor receptor (EGFR) mutation(s) as detected by FDA-

approved test (TheraScreen®) at 40mg po per day dose.  

 

My recommendation is based on the review of Study1200.32.  

 

Study1200.32: In the study, patients (n=345) with EGFR mutation-positive, metastatic non-

squamous, NSCLC were randomized (2:1) to receive Afatinib 40 mg orally once daily (n=230) 

or up to 6 cycles of pemetrexed/cisplatin (n=115). Randomization was stratified according to 

EGFR mutation status (Exon 19 deletion versus Exon 21 L858R versus other) and race (Asian 

versus non-Asian).   

 

The study met its primary endpoint of PFS showing a statistically significant and clinically 

meaningful 4.2 month improvement in the median PFS between patients treated with Afatinib as 

compared to patients treated with chemotherapy [11.1 months vs. 6.9 months [HR 0.58; 95% CI 

0.43, 0.78; p-value 0.0003 (log-rank test)]. At the interim updated analysis of survival (based on 

~50% of OS events) median OS was estimated to be approximately 28 months for both 

treatments, with the observed hazard ratio of 0.907 favoring afatinib.   

 

The majority of the patients enrolled had a tumor sample with an EGFR mutation categorized as 

either Exon 19 deletion [170/345(49%)] or Exon 21 (L858R) [138/345(40%)] while a small 

number [37/345(11%)] were of the “Other” mutation category. This small cohort of 10 different 

genetic subtypes were distributed in an unbalanced distribution in the afatinib (N=26) and 

chemotherapy (N=11) treatment groups. 

 

On exploratory efficacy analyses in the study by EGFR mutation within the pre-specified 

subgroup of patients with ‘common’ EGFR mutations [i.e., Exon 19 deletion or Exon 21 

(L858R) mutation], the benefit seems to be driven by Exon 19 deletion subgroup while in 

patients with “Other” mutation category there seems to be a possible detrimental effect on PFS 

and OS.    

 

 Afatinib-treated patients (N=113) as compared to chemotherapy-treated patients (N=57 

with Exon 19 deletion mutation showed a PFS of 13.7 vs. 5.6 months (HR 0.28 95% CI 

0.18, 0.44)  

 Afatinib-treated patients (N=91) as compared to chemotherapy-treated patients (N=47) 

with Exon 21 (L858R) mutation showed a PFS of 10.8 vs. 8.1 months (HR 0.73 95% CI 

0.46, 1.16)  
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 Afatinib-treated patients (N=26) as compared to chemotherapy-treated patients (N=11) 

with “Other” mutations showed a PFS of 2.8 vs. 9.9 months (HR 1.89; 95% CI 0.84, 

4.28).  

 

The pattern among strata for overall survival paralleled that of PFS, with patients classified into 

“Other” categories showing a worse estimate of overall survival for afatinib compared with 

chemotherapy with HR of 3.077.   

 

Although small in numbers, this exploratory analysis did not establish the benefit of Afatinib in 

these patients with “uncommon mutations” and showed a possible detrimental effect on PFS and 

OS in these patients.  

 

   

 

My recommendation is based on my review of the data from Study 1200.32 and Supportive 

Study 1200.22     

 

Study1200.32:  In the study, Afatinib was given as 40 mg once daily (q.d.) dose with possible 

dose escalation to 50 mg q.d. according to the protocol-defined dose escalation schema. 

Each treatment courses consisted of 21 days. Patients with pre-specified AEs during course 1, 

i.e., diarrhea or skin-related AEs or mucositis of any CTCAE Grade, or any drug-related AE of 

CTCAE Grade ≥2 were to continue afatinib at 40 mg once daily unless dose reduction was 

necessary. Patients with limited side effects during course 1 (i.e., none of the above events 

occurred) were to increase the afatinib dose to 50 mg once daily from course 2 onwards. The 

afatinib dose for these patients was 50 mg once daily for subsequent courses unless dose 

reduction was necessary. 

 

In the study, the patients treated with afatinib with a starting dose of 40 mg po per day: 

 16/230 patients were dose escalated to 50 mg.  

 Of the 16 patients, 13 received afatinib 50 mg for 21 days or more, 10/16 patients needed 

at least one dose reduction and 5/10 needed 2 dose reductions.  

 

Study 1200.22: was an open-label, single-arm trial, in which the efficacy and safety of Afatinib 

in EGFR-TKI naïve patients with locally advanced or metastatic lung adenocarcinoma with 

EGFR mutations was assessed.  Patients were enrolled in the first-line (n=61) or second-line 

setting (n=68) after failure of first-line chemotherapy.  The trial enrolled 129 patients who 

received either 40 mg (n=30) or 50 mg (n=99) of Afatinib orally once daily. 

 

In the study the 2 starting doses of 40 mg and 50 mg showed similar efficacy, with a better 

tolerability seen for the 40 mg starting dose.   

 

 

Reference ID: 3297333
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My recommendation is based on my review of the data from Study 1200.23 

 

Study 1200.23: was a Phase IIb/III randomized double-blind trial of Afatinib plus best 

supportive care (BSC) versus placebo plus BSC in non-small cell lung cancer patients who had 

failed erlotinib or gefitinib and had previously received 1 or 2 lines of chemotherapy. 

 

The trial enrolled 585 patients who were randomized (2:1) to receive 50 mg BRAND orally once 

daily plus best supportive care (n=390) or placebo plus BSC (n=195).  

 

The trial population was clinically enriched for EGFR mutations by requiring patients to have 

treatment with prior EGFR-TKI therapy for at least 12 weeks.  Tissue confirmation for EGFR 

mutations was not required. 

 

The study failed its primary endpoint of OS with the median OS for placebo of 12.0 months and 

afatinib of 10.8 months (HR=1.08; 95% confidence interval: 0.86 to 1.35). The secondary 

endpoint of PFS, based on independent review, showed a median PFS time of 3.3 months for the 

afatinib group and 1.1 months for the placebo group (HR=0.38, p <0.0001). 

 

Although the selection of the patient population was based on phenotype, the mutation status was 

tested only if archival tissue was available.  In the study, 186/585(32%) of the patients had tissue 

available for testing at either the local lab or central lab. Of the patients tested, 96 were positive 

for EGFR mutation, with the most common deletions being Del 19 and L858R. There was a high 

degree of imbalance between the two arms on this retrospective analysis of EGFR mutation 

status and a high degree of discrepancy was noted between the types of EGFR mutations 

reported by the central lab verses the local lab. 

 

 

1.2 Risk Benefit Assessment 

Study1200.32 met its primary endpoint, showing a statistically significant and clinically 

meaningful 4.2 month median improvement in PFS between patients treated with Afatinib as 

compared to patients treated with chemotherapy, with a median PFS of 11.1 months vs. 6.9 

months [HR 0.58; 95% CI 0.43, 0.78; p-value 0.0003 (log-rank test)]. 

 

At the interim updated analysis of survival (based on ~50% of OS events) median OS was 

estimated to be approximately 28 months for both treatments, with the observed hazard ratio of 

0.907 favoring afatinib.   

 

Within the pre-specified subgroup of patients with NSCLC with ‘Common’ EGFR mutations 

(i.e., L858R or Del 19), median PFS was 13.6 months for the afatinib arm and 6.9 months for the 

chemotherapy arm (HR 0.471; 95% CI 0.344, 0.65). PFS of the patients with “Other Mutation” 

Reviewer’s comment: The basis for my recommendation  
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was 2.8 months for the afatinib arm and 9.9 months for the chemotherapy arm (HR 1.89; 95% CI 

0.84, 4.28). Patients classified into “Other” categories showed a worse estimate of overall 

survival for afatinib compared with chemotherapy with HR of 3.077.   

 

The evaluation of clinical safety of this NDA is based on the treated set (TS) of patients, i.e. all 

patients who received at least 1 dose of study medication (over 3800 patients). For analyses of 

some of the important identified and potential risks, grouped MedDRA PTs of adverse events 

and standardized MedDRA queries (SMQs) were created.  

 

Diarrhea and Rash were reported in over 90% of the patients. Other Adverse events reported in 

more than 10% of the patients in pivotal trial 1200.32 were stomatitis, cheilitis, paronychia, 

cystitis, epistaxis, rhinorrhea, pyrexia and conjunctivitis.  

 

Some of the less frequent but serious side effects reported in 3865 patients who received afatinib 

across clinical trials include: 

 Interstitial Lung disease (1.5%) characterized by lung infiltration, pneumonitis, acute 

respiratory distress syndrome, or alveolitis allergic) that resulted in deaths (0.4%) of 

patients. 

 Hepatic Toxicity was reported in 10.1% indicative of hepatic impairment of which 7 

(0.18%) were fatal.   

 Keratitis, characterized as acute or worsening eye inflammation, lacrimation, light 

sensitivity, blurred vision, eye pain, and/or red eye occurred in (0.8%). 

 Cardiomyopathy, indicative of heart failure or LVEF decrease was noted in 1.4%.     

 

Over all most of the side effects reported were similar to side effect associated with EGFR 

inhibitors and EGFR TKIs.   

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies 

None 

1.4 Recommendations for Postmarket Requirements and Commitments 

At the time of updated analysis for Overall Survival (OS) from the pivotal trial that is basis for 

this NDA (study 1200.32), the data was not mature. This interim updated analysis of survival 

was based on ~50% of prespecified OS events .The applicant predicts that the data will be 

mature by the end of 2013. The following will be a Postmarket Commitment (PMC):  

        

PMC (clinical):  Submit the data from the final Overall Survival (OS) analysis from Study 

1200.32 in order to further characterize the OS effect of afatinib treatment. 

Final Submission Date:  3/31/2014  
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2 Introduction and Regulatory Background 

Lung cancer remains the leading cause of cancer deaths in United States (1) and the World (2). 

The 5 year survival rate for patients with lung cancer remains dismal, around 15% (3). Tobacco 

smoke exposure is known causes of this cancer in most of the cases, however 10 -15 % of the 

patients are never/light smokers defined as less than 100 cigarettes in their lifetime. NSCLC 

histology comprises about 85% of the lung cancer cases.  Although surgery remains the only 

curative modality for this disease, most of these patients (70%) present at advanced stage and 

thus are not surgical candidates. 

Despite multiple subtypes of NSCLC per WHO Criteria (4), until recently first-line treatment for 

advanced disease was platinum-based doublet chemotherapy.  With the discovery of molecular 

targets and targeted therapies, new treatment options are evolving.  

 

Bevacizumab a monoclonal antibody directed against vascular endothelial growth factor-A 

(VEGF-A) is approved, with carboplatin and paclitaxel, for first line treatment of unresectable, 

locally advanced, recurrent or metastatic non-squamous non-small cell lung cancer.  

On May 2003, Gefitinib (Iressa) as monotherapy was the first tyrosine kinase (TK) inhibitor that 

received accelerated approval under (21 CFR 314, subpart H and 21 CFR 601, subpart E) by the 

FDA for the treatment of patients with locally
 
advanced or metastatic NSCLC after failure

 
of 

both platinum-based and docetaxel chemotherapies. On March 2005, labeling revisions by FDA 

restricted gefitinib use to patients already receiving and benefiting from the drug when the drug 

failed the primary endpoint of overall survival in a randomized, placebo-controlled multicenter 

study.  On April 25, 2012 approval of this application was withdrawn. 

 

Erlotinib, an Epidermal Growth Factor Receptor (EGFR) tyrosine kinase inhibitor, has been 

approved for treatment of locally advanced or metastatic NSCLC after failure of at least one 

prior chemotherapy regimen and for maintenance treatment of patients with locally advanced or 

metastatic NSCLC whose disease has not progressed after four cycles of platinum-based first-

line chemotherapy. 

 

On August 26, 2011, crizotinib received accelerated approval for the treatment of patients with 

locally advanced or metastatic anaplastic lymphoma kinase (ALK)-positive non-small cell lung 

cancer. This drug approval was in tandem with the approval of a test kit that detects the gene 

rearrangement in a patient’s tumor that encodes ALK tyrosine kinase.  

  

Although Bevacizumab and Erlotinib use do not require demonstration of specific molecular 

abnormalities in the patient’s tumor tissue, there is an increasing awareness of the importance of 

identifying specific NSCLC molecular drivers to appropriately direct targeted agents to patient 

populations.  

 

The literature review demonstrates that in clinical trials, when compared to chemotherapy, EGFR 

tyrosine kinase inhibitors are associated with a high response rate (70-80%) in NSCLC patients 

whose tumor harbor’s EGFR favorable mutations [either Exon deletion 19 or Exon 21 (L858R) 
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substitution mutation] that is associated with improved PFS (5,6), however; no overall survival 

advantage has been demonstrated.  

 

Despite initially promising responses, most patients treated with currently available EGFRTKI 

therapies will eventually develop disease progression. An apparent drug resistance occurs with a 

median time of 12 months after the initiation of EGFR-TKI therapy. Retrospective molecular 

analyses of relapsed NSCLC samples from this group of patients revealed an EGFR mutation in 

exon 20 rendering the tumor cells resistant to EGFR-TKI therapy (7-10). This specific gene 

mutation causes an amino acid alteration (T790M) in the EGFR protein, changing the EGFR 

conformation, thought to sterically hinder the access of TKIs (8).  

 

Afatinib is irreversible EGFR TKI.  The Applicant hypothesizes that the irreversible EGFR TKIs 

may prevent the emergence of secondary resistance mutations (11), thus improving the 

therapeutic efficacy in patients with NSCLC with EGFR mutations.  

2.1 Product Information 

Afatinib is a tyrosine kinase inhibitor which is a 4-anilinoquinazoline.  

Afatinib is presented as the dimaleate salt, with the chemical name 2 butenamide, N-[4-[(3-

chloro-4-luorophenyl)amino]-7-[[(3S)-tetrahydro-3-furanyl]oxy]-6-quinazolinyl]-4-

(dimethylamino)-,(2E)-, (2Z)-2-butenedioate (1:2).    

 

FIGURE 1: AFATINIB STRUCTURAL FORMULA 
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Afatinib dimaleate is a white to brownish yellow powder, water soluble and hygroscopic, with an 

empirical formula of C32H33ClFN5O11, and a molecular weight of 718.1 g/mol. 
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TABLE 2: CLASS EFFECTS OF EGFR AND/OR HER2 INHIBITORS 

 

2.5 Summary of Pre-submission Regulatory Activity Related to Submission 

July 31, 2007: EOP1 meeting: T-con to discuss proposed Phase 2/3 study and clinical 

development plan for Study 1200.23. 

 

February 20, 2009: request for a special protocol assessment (SPA) the protocol titled, "A 

randomized, open-label, phase III study of BIBW 2992 versus chemotherapy as first-line 

treatment for patients with stage IIIB or IV adenocarcinoma of the lung harboring an EGFR 

activating mutation". 

 

FDA had the following concerns that were communicated to the sponsor in a SPA Non-

Agreement Letter 

 

 Whether PFS is acceptable as the primary endpoint will be a review issue. In general, a 

substantial, robust improvement in PFS that is clinically meaningful and statistically 

persuasive, and has an acceptable risk/benefit profile may be considered for regulatory 

decision making. At the time approvals of all products in the first-line setting of NSCLC 

were based on overall survival as the primary endpoint. Therefore the acceptability of 

PFS to support approval in the first-line setting will likely require discussion by the 

Oncologic Drugs Advisory Committee. 
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 The study design may be adequate provided the patient population selection is made 

using an analytically validated device.  

 For a single randomized trial to support an NDA, the trial should be well designed, well 

conducted, internally consistent, and provide statistically persuasive and clinically 

meaningful efficacy findings so that a second trial would be ethically or practically 

impossible to perform. FDA recommended a comparison of the number of censored 

patients between arms and sensitivity analysis. 

 Patient discontinuation will be based upon investigator-assessed progression in this open 

label study while the primary endpoint will be based on independent review (IRC). FDA 

was concerned that a substantial number of patients will be censored for Investigator 

assessed progression prior to IRC assessed progression and recommended that a number 

of be sensitivity analysis be performed.   

 At the time of SPA, office of “In Vitro” Diagnostics and Radiological Health (CDRH) 

had no information concerning the analytical performance characteristics of the test for 

EGFR activating mutations. CDRH had concern that the study design, in which only 

"marker positive" patients will be accrued to the pivotal trial, and will carry implications 

for the claims that might be approved ultimately for both the device and the drug.  CDRH 

also recommend that the sponsor archive all samples for patients screened, including 

screened negative subjects who were not enrolled in the trial. 

 

December 15, 2009 and December 9
th

 2011: Pre-NDA meeting between the FDA and the 

Sponsor to discuss planning strategies for the NDA submission. 

3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

 Submission contains all components of e-CTD. 

 

 Information in the datasets was compared to information contained in about 20% 

of the case report forms and was found to be acceptable.  Electronic case report 

forms were used and all case report forms were submitted.   

 

 Three clinical sites, chosen on the basis of patient number enrolled at each site 

were inspected for this NDA. Because this is a new molecular entity, the sponsor 

and a CRO (Independent Review Committee [IRC] for progression free survival 

[PFS] determination) were also inspected. Based on the review of preliminary 

inspectional findings for clinical investigators, Drs. Yang, Geater and Schuler, the 

study sponsor, Boehringer Ingelheim Pharmaceuticals, Inc., and CRO  

 the study data collected appear reliable. 

Reference ID: 3297333

(b) (4)





Clinical Review 
Shakun Malik, M.D. 
NDA: 201292 
Afatinib 

 

16 

4)  Grant for genetic profiling of lung cancer to  

 $500,000.00 paid out November 2010; $1,000,000.00 paid out November 2011. The initial 

payment of the grant was paid out to  after 

the recruitment period and after the primary endpoint of the study. Therefore no steps to be taken 

are required to minimize the potential for bias inthis case. 

5)  The Investigator discloses that he was paid for advisory boards 

and to support conduct the studies. As per the applicant although he was considered part of the 

trial team, the principal investigator,  confirmed that  involvement 

in the trial was minimal, that he was not directly involved in consenting patients, nor was he 

involved in patient assessments  role was in patient referral for the study from his 

clinics at the . Boehringer Ingelheim Ltd had complete oversight of the 

trial and performed 100% source data verification to ensure the quality of the data produced. All 

patients were reviewed for eligibility and to ensure no bias had taken place.  

6)   Paid for Advisory role (amount not disclosed) As per the Applicant 

the investigator has resigned from his advisory role, at time-point "interim" and that BI response 

form is no longer required 

7) Hiroshige Yoshioka (PI): Payment: 5,000,000 yen (about $62,730) 

The number of patients at this site was limited to 8 patients according to the clinical contract. 

As per the applicant .Prof Yoshioka  

 and the money was not provided to himself but as an endowment for 

research . Therefore, this 

donation cannot be used for personal purposes 

 

4 Significant Efficacy/Safety Issues Related to Other Review Disciplines 

4.1 Chemistry Manufacturing and Controls 

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG was inspected by the FDA from 

November 5, 2012 through November 12, 2012.  This site is listed as the site of drug substance 

and drug product manufacturing. At the conclusion of this inspection, the FDA field investigator 

conveyed deficiencies to the representative of the facility.  The review of the Sponsor’s 

responses received between November 2012 and February 28, 2013, to the FDA form 483 issued 

at the close of this inspection are ongoing.  At this time, a final compliance status has not been 

determined.  FDA, per 21 U.S.C. 505 (d)(3), grounds will deny  approval of a pending 

application include finding ‘the methods to be used in, and the facilities and controls used for, 

the manufacture, processing, packing, or holding of the drug substance or the drug product are 

inadequate to preserve its identity, strength, quality, purity.’     

CDER/OC/OMPQ/Division of International Drug Quality will communicate the final status of 

its review of the Sponsor’s response when determined.   

 

Reviewer’s Comments: The number of subjects enrolled by these investigators is small and thus 

these financial disclosures do not raise questions about data integrity in the Study. 

 

Reviewer’s comments: This issue will have to be resolved prior to the approval of the NDA 

application 
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4.2 Clinical Microbiology 

No issues noted 

4.3 Preclinical Pharmacology/Toxicology 

Based on its mechanism of action, BRAND can cause fetal harm when administered to a 

pregnant woman. This information with advice to the patients has been incorporated in the 

package Insert.  

  

4.4 Clinical Pharmacology 

4.4.1 Mechanism of Action 

Afatinib covalently binds to the kinase domains of EGFR, HER2 and HER4 and irreversibly 

inhibits the tyrosine kinase auto-phosphorylation of the EGFR receptor family with down-

regulation of signaling.   

 

Afatinib demonstrated inhibition of auto-phosphorylation and in vitro proliferation  in cell lines 

expressing wild-type EGFR or  those expressing selected EGFR exon 19 deletion mutations or 

exon 21 L858R mutations, including some with a secondary T790M mutation, at afatinib 

concentrations that could be achieved clinically.  In vivo treatment with afatinib resulted in 

inhibition of tumor growth in nude mice implanted with wild type EGFR or HER2  over 

expressing tumors.  

4.4.2 Pharmacokinetics/ Pharmacodynamics 

Absorption and Distribution 

Following oral administration of BRAND tablets, time to peak afatinib plasma concentrations 

(Tmax) is 2 to 5 hours.  Mean maximum concentration (Cmax) and area under the concentration-

time curve from time zero to infinity (AUC0-∞) values increased slightly more than dose 

proportional in the range of 20 to 50 mg. The mean relative bioavailability of 20 mg BRAND 

tablets was 92% as compared to an oral solution. In vitro binding of afatinib to human plasma 

proteins is approximately 95%. 

A high-fat meal decreased Cmax by 50% and AUC0-∞ by 39% relative to the fasted condition. 

 

Metabolism and Elimination 

Covalent adducts to proteins are the major circulating metabolites of afatinib, and enzymatic 

metabolism of afatinib is minimal. 

In humans, excretion of afatinib is primarily via the feces (85%) with 4% recovered in the urine 

following a single oral dose of [
14

C]-labeled afatinib solution. The parent compound accounted 

for 88% of the recovered dose. 
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The elimination half-life is 29-33 hours after a single dose BRAND administration and 45 hours 

after repeat dosing.  Steady-state plasma concentrations are achieved within 8 days of repeat 

dosing of BRAND resulting in an accumulation of 2.8-fold for AUC and 2.1-fold for Cmax.  

 

Specific Populations 

Renal Impairment: Less than 5% of a single dose of afatinib is excreted by the kidneys.  BRAND 

has not been studied in patients with severely impaired renal function (CLcr <30 mL/min)  

 

Hepatic Impairment: Afatinib is eliminated mainly by biliary/fecal excretion. Mild (Child Pugh 

A) or moderate (Child Pugh B) hepatic impairment had no influence on the afatinib exposure 

following a single dose of BRAND. Subjects with severe (Child Pugh C) hepatic dysfunction 

have not been studied. 

 

For further details, refer to full clinical Pharmacology review 
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TABLE 4: SUMMARIZED SPONSOR SUBMITTED CLINICAL STUDIES IN SUPPORT OF THIS NDA (CONTINUED) 
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table 5: 

summarizes 

afatinib 

completed 

and/or 

ongoing 

NSCLC 

trialsTrial 

number 

Trial description Trial design Prior treatment Primary analysis 
included in 

submission 

Number of  
patients 1 

EGFR 
TKI 

Chemo 

A. Trials in EGFR TKI-naïve patients with NSCLC with EGFR mutations 

1200.22 Phase II trial with afatinib 

monotherapy 

Non-randomised, 

open-label, 

uncontrolled 

No No or  

1 line 2 
Yes 129  

 

1200.32 Phase III trial with afatinib 

monotherapy vs. 

chemotherapy 

(pemetrexed/cisplatin) 

Randomised,  

open-label,  

active-controlled 

No No Yes 345  

 

1200.34 Phase III trial with afatinib 

monotherapy vs. chemotherapy 
(gemcitabine/cisplatin) 

Randomised,  

open-label,  
active-controlled 

No No No  

(Recruitment 
complete) 

364  

 

1200.123 Phase IIb trial with afatinib 

monotherapy vs. gefitinib 

Randomised, 

open-label, 

active-controlled 

No No No 

(Recruiting) 
264 

B. Trials in EGFR TKI pretreated patients with NSCLC with clinical enrichment for EGFR mutations 

1200.23 Phase IIb/III trial with afatinib 

monotherapy 

Randomised,  

double-blind, 

placebo-controlled 

Yes 1 or 2 lines Yes 585  

 

1200.33 Phase I/II trial with afatinib 

monotherapy 3 

Non-randomised, 

open-label, 

uncontrolled 

Yes 1 or 2 lines Yes 74  

 

1200.42 Phase III trial with afatinib 

monotherapy followed by 

afatinib plus weekly paclitaxel 
vs. chemotherapy 4 

(Non-)Randomised,  

open-label,  

uncontrolled/ 
active-controlled 4 

Yes No or at least 1 

line 5 

Yes  

(for trial Part A) 
1154 

1200.70 Phase Ib dose escalation trial  

with afatinib plus sirolimus 

Non-randomised, 

open-label, 
uncontrolled 

Yes 1 or more 

conventional 
treatment lines 

No 

(Recruiting) 
up to 42 

1200.71 Phase Ib dose escalation trial 

with afatinib plus cetuximab 

Non-randomised, 

open-label, 

uncontrolled 

Yes Any No 

(Recruiting) 
240 

C. Other trials in patients with NSCLC    

1200.40 Phase II trial with afatinib 

monotherapy in EGFR FISH 

positive patients 

Non-randomised, 

open-label, 

uncontrolled 

No No or 1 line No 

(Recruitment 

complete) 

70  

 

1200.41 Phase II trial with afatinib 

monotherapy in EGFR FISH 

positive patients or patients  
with EGFR- or HER2-mutation 

Non-randomised, 

open-label, 

uncontrolled 

Yes or  

no 6 

Up to 3 lines 6 No 

(Recruitment 

complete) 

41 

1200.72 Phase IIa trial with afatinib 

monotherapy in patients without 
EGFR mutation 

Non-randomised, 

open-label, 
uncontrolled 

No 1 or 2 lines Yes 43 
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5.1 Review Strategy 

Clinical review is was based on Clinical Study reports of the Pivotal study 1200.32, and 3 

supportive studies 1200.22, 1200.23 and 1200.42 (Part A), efficacy and toxicity data sets 

(including Integrated Safety) submitted by the sponsor for the studies, CRF’s, sponsor’s 

presentation slides and literature review.   

5.2 Discussion of Individual Studies/Clinical Trials 

The Applicant has submitted clinical data from: 

Pivotal trial: 1200.32 [LUX-Lung 3]; A randomized, open-label, phase III study of BIBW 2992 

versus chemotherapy as first-line treatment for patients with stage IIIB or IV adenocarcinoma of 

the lung harboring an EGFR-activating mutation 

 

3 supportive trials:  

 (1200.22 [LUX-Lung 2],: A Phase II single arm trial of BIBW 2992 in non-small cell 

lung cancer patients with EGFR activating mutations 

 1200.23 [LUX-Lung 1] Phase IIb/III randomized, double-blind trial of BIBW 2992 plus 

best supportive care (BSC) versus placebo plus BSC in non-small cell lung cancer 

patients failing erlotinib or gefitinib (LUX-Lung 1) 

 1200.42 (Part A) [LUX-Lung 5]).  Phase III randomized trial of BIBW 2992 plus weekly 

paclitaxel versus investigator’s choice of chemotherapy following BIBW 2992 

monotherapy in non-small cell lung cancer patients failing previous erlotinib or gefitinib 

treatment (LUX Lung 5) 

 

Study 1200.32 [LUX-Lung 3] 

This multi-national, multi-center trial was conducted in 133 sites in 25 countries in Asia, 

Australia, Europe, North America, and South America.  

This randomized, open-label, active-controlled, parallel-group phase III trial was designed to 

compare the efficacy and safety of afatinib monotherapy with pemetrexed / cisplatin 

chemotherapy as first-line treatment in EGFR TKI-naïve patients with Stage IIIB (with 

cytologically proven pleural effusion or pericardial effusion) or IV adenocarcinoma of the lung 

harboring an EGFR mutation.  

FIGURE 2: Pivotal 1200.32 (LUX-Lung 3) Study Design 
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If both L858R and a deletion in exon 19 were detected in the same sample, the patient was to be 

allocated to the 'L858R' stratification category. In any other case where more than one mutation 

was detected, the patient was to be allocated to the 'other mutation' stratification category 

 

Stratification was done according to EGFR mutation category (L858R vs. Del 19 vs. “Other”) 

and race (Asian vs. Non-Asian). 

 

In the afatinib arm, patients were to receive continuous daily treatment with afatinib at a starting 

dose of 40 mg once daily. Afatinib was administered in treatment courses of 21 days. 

Patients with pre-specified AEs during Course 1, i.e., diarrhea or skin-related AEs or mucositis 

of any CTCAE Grade, or any drug-related AE of CTCAE Grade ≥2 were to continue afatinib at 

40 mg once daily unless dose reduction was necessary. 

Patients with limited side effects during Course 1 (i.e., none of the above events occurred) were 

to increase the afatinib dose to 50 mg once daily from Course 2 onwards. The afatinib dose for 

these patients was 50 mg once daily for subsequent courses unless dose reduction was necessary.   

In the pemetrexed / cisplatin chemotherapy arm, patients were to receive pemetrexed (500 

mg/m²) followed by cisplatin (75 mg/m²) on Day 1 of each 21-day treatment course. 

Patients were to receive 6 treatment courses unless they experienced unacceptable side effects or 

progressive disease. 

 

Visits were scheduled for Days 1 and 8 of Courses 1 and 2, and for Day 1 of all subsequent 

treatment courses. An assessment of tumor response was to be performed at baseline and then 

every 6 weeks after the start of study medication. After Week 48, assessment of response was to 

be performed every 12 weeks until confirmed progression or withdrawal for another reason. 

End-of-treatment (EOT) procedures were to be performed after the patient had stopped the study 

medication, i.e., afatinib or pemetrexed / cisplatin. After the permanent discontinuation of the 

study medication, patients were to be followed every 3 weeks until progression or start of 

subsequent anti-cancer treatment. In the subsequent observation period, patients were to be 

followed until death. 

 

Patients were to receive continuous daily treatment with afatinib at a starting dose of 40 mg once 

daily with each course of 21 days.  

 

PRIMARY ENDPOINTS 

The primary endpoint was PFS as assessed by central independent review according to RECIST 

version 1.1 

 

SECONDARY ENDPOINTS 

 Objective response (defined as complete response [CR], or partial response [PR]) 

according to RECIST version 1.1 (time to objective response, duration of objective 

response) 

 Disease control (defined as a patient with objective response or stable disease [SD]) 

according to RECIST version 1.1 (duration of disease control) 

 Overall survival (OS) 
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Other secondary endpoints were 

 Tumor shrinkage (as specified in the trial statistical analysis plan [TSAP]) 

 Change from baseline in body weight (as specified in the TSAP) 

 Change from baseline in Eastern Cooperative Oncology Group (ECOG) performance 

status  

 Health-Related Quality of Life (HRQOL 

 Pharmacokinetics of afatinib  

 Safety of afatinib as indicated by the incidence and severity of adverse events 

 

KEY Inclusion criteria; 

1. Pathologically confirmed diagnosis of Stage IIIB (with cytologically proven pleural effusion 

or pericardial effusion) or Stage IV adenocarcinoma of the lung. Patients with mixed histology 

were eligible if adenocarcinoma was the predominant histology. 

2. EGFR mutation detected by central laboratory analysis of tumor biopsy material. 

3. Measurable disease according to RECIST version 1.1   

4. Eastern Cooperative Oncology Group (ECOG) score of 0 or 1   

KEY Exclusion criteria 

 1. Prior chemotherapy for relapsed or metastatic NSCLC. Neo-adjuvant or adjuvant 

chemotherapy was permitted if at least 12 months had elapsed between the end of chemotherapy 

and randomization. 

2. Prior treatment with EGFR-targeting small molecules or antibodies. 

3. Radiotherapy or surgery (other than biopsy) within 4 weeks prior to randomization. 

4. Active brain metastases (defined as stable for <4 weeks and/or symptomatic and/or requiring 

treatment with anticonvulsants or steroids and/or leptomeningeal disease). 

5. Known pre-existing interstitial lung disease. 

6. Significant or recent acute gastrointestinal disorders with diarrhea as a major symptom  

7. History or presence of clinically relevant cardiovascular abnormalities or Cardiac left 

ventricular dysfunction with resting ejection fraction of less than 50%. 

 8. Inadequate Bone Marrow with normal renal and liver function.  

  

Schedule of Assessment 

Physical examination, performance score 
A physical examination was to be performed at screening and at the time points specified. A full 

physical exam served as a clinical tumor assessment and included a cardiopulmonary examination, 

examination of the regional lymph nodes, examination of the abdomen and an assessment of the 

mental and neurological status.  

ECG 

A 12-lead resting ECG was to be performed at the time points specified in the Flow Chart. 

Left ventricular function 

Left Ventricular Ejection Fraction (LVEF) as measured by echocardiography or MUGA scan was to 

be assessed at time points specified in the Flow Chart. The same method of measurement had to be 

used throughout the study 
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SAFETY ASSESSMENT 

During the screening phase of the trial, the patient’s condition was assessed (e.g., documentation 

of history / concomitant diagnoses and diseases), and subsequently all relevant changes from 

baseline were noted. 

Patients were required to report spontaneously any adverse events (AEs) as well as the dates of 

onset and end of these events. Specific questions were to be asked wherever required or useful to 

more precisely describe an AE and to allow a grading according to CTCAE, Version 3.  

A carefully written record of all AEs was to be kept by the investigator in charge of the trial. 

Records of AEs were to include data on the date of onset, end date and CTCAE grading of the 

event as well as any treatment or action required for the event and its outcome. 

Regular and continuing assessment of safety was to be performed at least once per course during 

the first six courses and every three weeks thereafter.  

Dose reduction schemes were provided for patients who experience specified adverse events and 

who, at the discretion of the investigator, could derive benefit from continuing treatment on the 

protocol. 

Adverse events with an onset during therapy with trial medication or within 21 days after 

discontinuation of drug intake were considered as “on-treatment”. Adverse events which are not 

yet recovered at the End of Treatment visit were to be followed up until recovery or in case of 

persistence sufficient characterization of the toxic effects had been achieved and the investigator 

and Boehringer Ingelheim agreed not to pursue them further. Adverse events that occur between 

Follow-up 1 (21 days after End of Treatment) and the final follow-up visit were only to be 

reported if they are considered related to trial medication or procedures by the investigator. 

Adverse events occurring after the final follow-up visit (during the observation period) were to 

be reported only if considered serious (SAEs) and related to trial medication or procedures. 

Data regarding deaths which are not related to trial medication will be collected for the purposes 

of assessing the overall survival endpoint but these deaths will not be reported as SAEs. 

 

Dose reduction scheme for afatinib:  

In the event of treatment-related toxicities, the treatment with afatinib was to be handled 

according to the schedule 

Dose reduction was always to follow a treatment pause. In the event of a treatment pause, subsequent 

visits/courses could not be delayed. 

Patients were to discontinue treatment if they experience deterioration in left ventricular cardiac 

function (LVEF) to CTCAE Grade ≥3. 

In the event of a prolonged (≥7 consecutive days) Grade 2 drug-related event which was poorly 

tolerated by the patient, the investigator may have choose to pause the medication for up to 14 days 

to allow the patient to recover followed by a dose reduction. 

In the event of any unrelated adverse events or unrelated serious adverse events, the investigator may 

have chosen to pause the medication for up to 7 days to allow the patient to recover without dose 

reduction. If the investigator chooses to pause the medication for more than 7 days and believed that 

the patient would derive clinical benefit from continuing medication, the decision to continue 

medication was to be made by the BI clinical monitor in agreement with the investigator. 
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Dose reduction scheme for Chemotherapy 

Pemetrexed/ Cisplatin chemotherapy was to be administered at the investigator site and prepared 

and administered in accordance with the current summary of product characteristics. 

Hematology was to be checked prior to commencing each course and treatment could be delayed 

if platelet count is <100,000 cells/ mm3 or ANC is < 1500 cells/ mm3. 

The patient was to be given supportive care (such as anti-emetics, hydration and vitamin 

supplements) during chemotherapy in accordance with the current summary of product 

characteristics and institutional guidelines.  

In the event of treatment related adverse events, the treatment with chemotherapy was to be 

delayed and/or the dose was to be reduced in accordance with the guidance in the current 

summary of product characteristics (SPC).  

In the event of a delay due to adverse events, subsequent courses and assessments was also to be 

delayed, with the exception of the tumor assessment which had to be performed according to the 

original schedule. 

 

Discontinuation of patients from study medication 

A patient was to be discontinued from further study medication in the following circumstances: 

 The patient withdrew consent. 

 The patient had documented disease progression  

 The patient was no longer able to participate in the treatment phase (e.g. due to surgery, 

concomitant diagnoses, concomitant therapies, or for administrative reasons). The 

investigator was to record the reason for a patient’s removal in the electronic case report 

form (eCRF). 

 Significant deviation from the protocol or eligibility criteria. The decision to continue or 

discontinue treatment was to be made by BI’s clinical monitor in agreement with the 

investigator. 

 Diagnosis of interstitial lung disease. 

 Requirement to stop treatment due to AEs 

 

A patient was to be withdrawn from the trial in the following circumstances: 

 Requirement for further treatment of NSCLC after the first FU visit (21 days after EOT). 

 The patient withdrew consent to all further study procedures and elected to discontinue 

participation in the trial. 

 The trial was terminated by the sponsor. 

 

Patients who prematurely discontinued the study medication or the trial were not replaced. 

 

Data monitoring committee 

A data monitoring committee (DMC) was responsible for assessing the safety and efficacy data 

to ensure the overall safety of the patients treated in this trial. This DMC was an independent 

multidisciplinary group and comprised 3 voting members, including 1 independent statistician 

and 2 independent oncologists.  The DMC was to provide the sponsor with advice about the 

conduct of the trial and the integrity of the data. In particular, the DMC was to periodically 
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review trial data; evaluate the safety of the patients on the basis of adverse event and laboratory 

data by blinded treatment groups; review the quality of the data; and monitor the overall 

integrity, scientific merit, and conduct of the trial. Based on the monitoring and evaluation of 

data throughout the trial, the DMC was to provide the sponsor with advice whether the trial 

should continue as planned, be modified, be suspended, or be discontinued. 

  

Radiological imaging and central independent review 

A central independent review of tumor response on the basis of radiological images and relevant 

clinical information was performed by experts affiliated with the contract research organization 

(CRO) . This central imaging unit ensured an 

independent blinded assessment of tumor response based on a uniform interpretation of 

radiographic image data for all patients enrolled in the trial. The procedures of the central 

independent review were defined in the ‘Independent Review Charter’. 

 

Protocol amendments 

The clinical trial protocol was amended twice;  

Amendment 1: dated 06 May 2010: Exclusion criterion was modified. Treatment with any of 

the prohibited concomitant medications was intended to apply to afatinib arm patients however 

the consent process took place before randomization, it was this necessary for the applicant to 

cover both treatment arms with this exclusion criterion. 

It was specified that the list of restricted medications refers to all patients randomized. An 

additional explanatory paragraph was added that the concomitant use of potent P-gp inhibitors 

and inducers was to be avoided during treatment with afatinib.   

Amendment 2: dated 09 May 2011 

Several changes and corrections were introduced.  

 The original protocol allowed for collection of AEs and concomitant medications as well 

as collection of demographic information at the first screening visit; this was not covered 

by the first informed consent. This error was corrected with protocol amendment 2. 

 The strict time window for afatinib intake was removed to accommodate the individual 

patient’s daily schedule. 

 The storage conditions for afatinib were corrected to match the labeling in the USA and 

            Canada.  

 The concomitant medication for patients randomized to treatment with pemetrexed / 

cisplatin was modified to allow for local variation in the pre-treatment with folic acid.   

 The time window of the on-treatment period was modified to match the planned safety 

analysis with other afatinib trials.   

 

Changes introduced by the trial statistical analysis plan 

 

The Clinical Trial Plan described that the effect of afatinib on PFS compared with pemetrexed / 

cisplatin chemotherapy was to be tested at the 1-sided 0.025 significance level. This is identical 

to the effect of afatinib being tested at the more commonly used 2-sided 0.05 significance level if 

the treatment effect is in favor of afatinib. To aid in the interpretation of this trial, 2-sided 

p-values were therefore used. 
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Methods: Study 1200.23 was a Phase IIb/III randomized double-blind, multinational, 

multicenter study with 86 centers in 15 countries trial of Afatinib plus best supportive care 

(BSC) versus placebo plus BSC in non-small cell lung cancer patients who had failed erlotinib or 

gefitinib and had previously received 1 or 2 lines of chemotherapy. 

 

The trial enrolled 585 patients who were randomized (2:1) to receive 50 mg BRAND orally once 

daily plus best supportive care (n=390) or placebo plus BSC (n=195). Patients were randomized 

to afatinib or placebo in a 2:1 ratio. Afatinib was to be administered at 50 mg/day starting dose, 

with the option to reduce to 40 mg/day or 30 mg/day, according to a pre-specified, protocol 

defined dose-reduction scheme based on toxicity grade.    

 

The trial population was clinically enriched for EGFR mutations by requiring patients to have 

had prior EGFR-TKI therapy for at least 12 weeks and the tissue confirmation for EGFR 

mutations was not required. 

FIGURE 8:  STUDY SCHEMA STUDY 1200.23 

 
 

Primary endpoint: Overall survival (OS), 

Secondary Endpoints:  

 Progression-Free Survival (PFS);  

 Objective tumor response duration of disease control;  

 Time to and duration of objective response;  

 HRQoL, and  

 PK 
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EGFR mutation status: The mutation status of a patient was not required for study entry; 

however, if available, the mutation status was recorded. The trial was designed to clinically 

enrich for EGFR mutations, by requiring that all patients have at least 12 weeks of prior therapy 

with erlotinib or gefitinib. In the study, 186/585(32%) of the patients had tissue available for 

testing at either the local lab or central lab. Of the patients tested, 96 were positive for EGFR 

mutation, with the most common deletions being Del 19 and L858R. There was a high degree of 

imbalance between the two arms on this retrospective analysis of EGFR mutation status and a 

high degree of discrepancy was noted between the types of EGFR mutations reported by the 

central lab verses the local lab. Of the 141 patients with tissue test results, 68% were found to be 

positive for EGFR mutations. 

 

Key Inclusion criteria:  
1. Patients with pathologic confirmation of NSCLC Stage III-B (with pleural effusion) 

adenocarcinoma or Stage IV adenocarcinoma who have failed at least one but not more 

than two lines of cytotoxic chemotherapy (including adjuvant chemotherapy). One of the 

chemotherapy regimens must have been platinum-based. 

2. Progressive disease following at least 12 weeks of treatment with erlotinib (Tarceva®) or 

gefitinib (Iressa®); 

 

Analysis of Primary Endpoint(s) 

The primary analysis of OS was conducted when 358 deaths were reported; an Intent-to-Treat 

(ITT) approach was utilized for this analysis. The log-rank test, stratified by baseline ECOG 

performance score (0, 1 vs. 2) and gender (male vs.female), were used to test for the effect of 

afatinib at the one-sided 0.025 significance level. 

 

The median OS for placebo was 12.0 months and for afatinib was 10.8 months (HR=1.08; 95% 

confidence interval: 0.86 to 1.35).  

 

FIGURE 9: OVERALL SURVIVAL STUDY 1200.23  
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2 Study 1200.22 [LUX-Lung 2]: A Phase II, single arm multicenter study of afatinib 

conducted at 7 centers in Taiwan and 23 in the United States in patients with non-small 

cell lung cancer with EGFR activating mutations.  

 

All patients must have had biopsy samples available and the EGFR mutation status was 

determined in all patients prior to start of treatment with afatinib. 

 

Primary Objectives: Efficacy of afatinib defined by  

 the objective response rate (ORR) ,(complete response [CR], partial response [PR]) in 

patients with advanced non-small cell lung cancer (NSCLC) Stage IIIB or IV whose 

tumors harbor activating mutations within exon 18 to exon 21 of EGFR 

Secondary Objectives:  

 Safety,  

 Pharmacokinetics 

 

The study enrolled a total of 129 patients including 61 first-line patients (23 who received a 

starting dose of 40 mg and 38 who received a starting dose of 50 mg) and 68 second-line patients 

(7 who received a starting dose of 40 mg and 61 who received a starting dose of 50 mg).  

 

The patients’ mean age at study entry was 62 years, and most patients were Asian (86.8%), had 

never smoked (63.6%) and had an ECOG performance score of zero (64.3%).  

 

The most common EGFR mutations identified were in-frame exon 19 deletions 40.3% [52/129]) 

and the exon 21 point mutation L858R 41.9% [54/129]. 

 

Study 1200.22 explored two afatinib starting doses (40 mg and 50 mg) in EGFR TKI-naïve 

patients with NSCLC with EGFR mutations. Data from this phase II trial of 129 EGFR TKI-

naïve patients with NSCLC with EGFR mutations who had either received prior chemotherapy 

or received afatinib as first-line treatment in the first-line similar rates of response were seen 

regardless of the line of treatment, the starting dose (40 mg or 50 mg), by gender (men and 

women), by country (Taiwan and USA), by race (Asians and Caucasians), and by the type of the 

two most common EGFR mutations (Del19 and L858R). 

 

 AEs that reached Grade 3 were reported more frequently in the 50 mg starting dose group 

compared with the 40 mg starting dose group (58.6% vs. 43.3%). 

 

Reviewer’s comment:  

 The study failed its primary end-point of OS and had a 

marginal PFS benefit as secondary end-point with significantly higher toxicity noted in the afatinib 

arm. In addition the population was not well defined. The tissue for EGFR mutations was tested in a 

small number of patients retrospectively and was not balanced between the treatment arms with a very 

high discrepancy noted in the results of tests from central laboratory vs. local laboratories.   
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3 1200.42 [LUX-Lung 5]: A Phase III randomized trial of afatinib plus weekly paclitaxel 

versus investigator’s choice of chemotherapy following afatinib monotherapy in non-

small cell lung cancer patients failing previous erlotinib or gefitinib treatment. 

 

The study comprised 2 stages: Part A and Part B. Patients were to be treated with 50 mg afatinib 

daily in Part A of the study and were to continue with this regimen as long as they tolerated 

therapy and did not undergo disease progression. Afatinib was to be dosed continuously over the 

entire treatment period, with a dose-reduction scheme (in a first step to 40 mg daily and in a 

second step to 30 mg daily) to be implemented if predefined drug-related AEs occurred. 

 

Patients with a best response of stable disease or better for at least 12 weeks during afatinib 

monotherapy in Part A were eligible to be randomized into Part B of the trial. Upon disease 

progression, eligible patients were to be randomized to further treatment with either 40 mg 

afatinib daily plus 80 mg/m2 paclitaxel weekly (Part B, A+P) or the investigator’s choice of 

chemotherapy (Part B, ICC). The investigator choice chemotherapy could only comprise of a 

single cytotoxic agent.   

 

The primary endpoint  

 

Part A   

Progression-free survival (PFS) based on investigator assessment.  

Secondary endpoint 

 Objective tumor response 

 time to and duration of objective response,  

 overall survival (OS),  

 tumor shrinkage, disease control and duration of disease control   

 

The original protocol specified OS after treatment in Part B of the trial as primary endpoint. The 

primary endpoint was changed to PFS through Protocol Amendment 4 (dated 12 Jan 2011). 

 

A total of 1299 patients were enrolled; of these, 1154 patients were entered into Part A of the 

trial and received at least 1 dose of afatinib.  

 

The 1154 patients formed the treated set which was used for all efficacy and safety analyses. 

At the time of database lock for the interim analysis, 77.6% of patients had discontinued study 

treatment without being randomized into Part B,13.9% had discontinued treatment in Part A and 

had been randomized into Part B, and 8.6% of patients were still on treatment in Part A. 

 

Of the treated patients, 56.7% were female. The mean age was 60.1 years. Similar proportions of 

patients were of Eastern Asian origin (42.5%) and Caucasian race (39.4%). At baseline, 29.5% 

of patients had an ECOG PS of 0, 59.9% had an ECOG PS of 1, and 10.6% had an ECOG PS of 

2. The percentage of never-smokers was 53.6%, the remainder being ex-smokers or current 

smokers. The majority of patients (98.6%) had NSCLC stage IV; 1.3% of patients had stage IIIB 

disease (with pleural or pericardial effusions). The predominant tumor histology was 
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adenocarcinoma (85.4%); 7.9% of patients had squamous cell carcinoma. 64.6% of patients had 

received 3 or more previous chemotherapies.  68.0% of patients had received erlotinib only, 

25.5% had received gefitinib only, 6.4% had received both erlotinib as well as gefitinib, and 1 

patient (0.1%) had received neither erlotinib nor gefitinib. 

  

The analysis of tumor samples for EGFR mutation status was not mandatory. Archived tumor 

biopsy specimens were to be obtained and were to be analyzed by a central laboratory, using the 

Therascreen® EGFRv2 kit (DxS Ltd./Qiagen). 

 

For the interim analysis, results from central testing were available for 110 patients, including 84 

patients with evaluable samples. Of the 84 patients, 49 patients (58.3%) were mutation positive 

and 35 patients (41.7%) were mutation negative. The most frequent mutation types were del19 in 

27 of 49 mutation positive patients and L858R in 20 of 49 patients. One patient had both del19 

and L858R; 1 patient had an 'other' mutation (G719X) 

 

The interim analysis included 872 patients (75.6%) with PFS event, i.e. disease progression or 

death. Median PFS was 3.25 months (95% CI 2.85, 3.81). The percentage of patients with 

confirmed objective tumor response was 7.6% (95% CI 6.16, 9.31) 

 

 

 

 

 

 

7 Review of Safety 

Safety Summary 

7.1 Methods 

The evaluation of clinical safety is based on the treated set (TS) of patients, i.e. all patients who 

received at least 1 dose of study medication (over 3800 patients).  

 

Data from the clinical program of afatinib were analyzed in different safety analysis sets (SAF), 

each representing a particular stratum of safety data and data from SAF-1 to SAF-5 were 

analyzed.  

 SAF-1 and SAF-2 include EGFR tyrosine kinase inhibitor (TKI) treatment-naïve patients 

with NSCLC who received an afatinib starting dose of 40 mg;  

 SAF-3 and SAF-4 include EGFR TKI pre-treated patients with NSCLC who received an 

afatinib starting dose of 50 mg;  

Reviewer’s comment: At the time of Interim analysis of Part A of the study showed a PFS that was 

marginal with a marginal response rate. The Sponsor submitted an update on the study after the 

NDA submission informing the FDA of premature closure of the study based on DSMB 

recommendation due to safety concerns. 
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the double-blind, placebo-controlled trial 1200.131 (presented separately as SAF-6), healthy and 

non-cancer patient volunteers (SAF-7), patients treated under the named-patient use program 

(SAF-8.1), and patients from investigator-initiated studies (SAF-8.2). It was appreciated that 

SAF-5 would be heterogeneous with regard to patient tumor type, the treatment administered 

(monotherapy and combination therapy, using different afatinib starting doses, and varying 

treatment durations), and study design. 

 

SAF-5 was primarily used to identify infrequent or unexpected yet possibly clinically important 

adverse events associated with afatinib treatment. 

7.2 Adequacy of Safety Assessments in Trial 200.32 

The evaluation of safety was based on the analysis of AEs, clinical laboratory evaluations, 

physical examinations, and vital signs. The treated set (TS) was used for safety analyses. The 

treated set included all randomized patients who were documented to have taken at least 1 dose 

of study medication (i.e., afatinib or pemetrexed /cisplatin). The afatinib TS included all 

randomized patients who were documented to have taken at least 1 dose of afatinib. All data 

collected until the cut-off date (09 February 2012) were included in the analyses. 

During screening (i.e., from screening visit 1 to screening visit 2), the investigator had to report 

only AEs and SAEs related to the patient’s participation in the trial. From the informed consent 

at screening visit 2 to the first FU visit, the investigator had to report all AEs and SAEs 

regardless of the causality; this included all deaths. From the first to the final FU visit, the 

investigator was to report all AEs and SAEs considered related to the study medication or 

procedures. Afterwards, only SAEs considered related to the study medication or procedures 

were to be reported. Death was an endpoint in this trial and was followed separately. 

 

The analysis of AEs was based on the concept of treatment-emergent adverse events. AEs with 

onset after the first administration of study medication and within 28 days after the last 

administration of study medication were considered to be on-treatment.   

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics  

Trial 1200.32: Exposure to study medication was assessed by treatment duration. Off-drug 

periods due to non-compliance or AEs between the first and last doses of study treatment 

administration were included as treatment time. For both treatment arms, 21 days were 

considered a treatment course.   

Patients in the afatinib arm could receive treatment until progression of disease or until 

occurrence of treatment-related pre-specified AEs. In the pivotal study 1200.32, a total of 229 

patients received afatinib treatment. At the time of data cut-off, the mean duration of treatment in 

the afatinib arm was 335.4 days; the median duration of treatment was 336.0 days. The 

maximum duration of treatment observed until the cut-off date was 827 days. 

Overall, 111 patients received chemotherapy in this study. Patients in the chemotherapy arm 

could receive up to 6 courses of pemetrexed / cisplatin treatment, provided no progression of the 

disease or AEs requiring discontinuation of treatment occurred.  
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7.2.2 Explorations for Dose Response in Trial 1200.22 and 1200.32 

In the study 1200.32, Afatinib was given as 40 mg once daily (q.d.) dose with possible dose 

escalation to 50 mg q.d. according to the protocol-defined dose escalation schema. 

 

Patients with limited side effects during course 1 were to increase the afatinib dose to 50 mg 

once daily from course 2 onwards.  

 

In the study, the patients treated with afatinib with a starting dose of 40 mg po per day: 

 16/230 patients were dose escalated to 50 mg.  

 Of the 16 patients, 13 received afatinib 50 mg for 21 days or more, 10/16 patients needed 

at least one dose reduction and 5/10 needed 2 dose reductions.  

 

No improved efficacy was noted in this small subset of patients who received the higher dose of 

afatinib on exploratory analysis. 

 

Study 1200.22: was an open-label, single-arm trial, in which the efficacy and safety of Afatinib 

in EGFR-TKI naïve patients with locally advanced or metastatic lung adenocarcinoma with 

EGFR mutations was assessed.  Patients were enrolled in the first-line (n=61) or second-line 

setting (n=68) after failure of first-line chemotherapy.  The trial enrolled 129 patients who 

received either 40 mg (n=30) or 50 mg (n=99) of Afatinib orally once daily. 

 

In the study the 2 starting doses of 40 mg and 50 mg showed similar efficacy, with a better 

tolerability observed with the 40 mg starting dose.   

 

 7.3 Major Safety Results 

Pivotal NSCLC trial (1200.32), SAF-1 

The SAF-1 set comprised all patients in the pivotal NSCLC trial (1200.32), who received at least 

1 dose of study medication. These data informed on the safety profile for first-line treatment with 

the afatinib 40 mg starting dose administered once daily as continuous monotherapy, in EGFR 

TKI-naïve patients with locally-advanced or metastatic NSCLC with EGFR mutations.  

 

Patients who showed good tolerability to afatinib in the first 21-day treatment course could 

undergo dose escalation to 50 mg once daily; patients experiencing intolerable side effects at any 

time during treatment were to undergo up to 3 protocol-defined dose-reduction steps (to the 

lowest dose of 20 mg once daily).  

 

All patients in the afatinib arm (100.0%) and (98.2%) in the chemotherapy arm reported at least 

1 AE during the study. Furthermore, almost all patients in both treatment arms reported drug-

related AEs (afatinib 99.6%; chemotherapy 95.5%). 
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Case narratives were provided by the applicant for all patients in the afatinib arm who 

experienced drug related fatal events; for all patients in the afatinib arm who experienced a liver-

related event at the time of death; and for all patients in the chemotherapy arm who died not due 

to disease progression. Most of the patients died had confounding medical factors noted.  

7.3.2 Nonfatal Serious Adverse Events 

Serious adverse events were reported for 29% of patients in the afatinib arm, 27.1% of patients 

required hospitalization and 5.7% of patients had SAEs with fatal outcome. In the chemotherapy 

arm, a total of 22.5% of the patients had SAEs, 18.0% of patients required hospitalization and 

SAEs with fatal outcome were reported for 2.7% of patients. 

 

The most frequently reported SAE was diarrhea (6.6% of patients), vomiting (4.8%) dyspnea, 

fatigue and hypokalemia (1.7% each). 

 

Six patients in the afatinib arm (2.6%) were reported with SAEs of CTCAE Grade 4; 3 of these 

patients had hypokalemia. In 2 of the 3 patients, hypokalemia was associated with diarrhea. 

Other SAEs comprised dehydration (3 patients), acute pre-renal failure (1 patient), and 

hypernatremia (1 patient). One patient in the afatinib arm had an SAE ‘liver function test 

abnormal. 

In the chemotherapy arm, 22.5% of patients experienced SAEs; in 3.6% of patients and the most 

frequent SAEs were vomiting, fatigue, and pleural effusion (2.7% of patients each). 

7.3.3 Dropouts and/or Discontinuations 

In the afatinib arm, 57% of patients experienced AEs that led to dose reduction most frequent 

adverse reaction being diarrhea (20%), rash/acne (19%), nail effects (13%), and stomatitis 

(10%).  

 

In the 1200.32 trial 14.0% of patients in afatinib arm experienced AEs that led to permanent 

discontinuation of trial treatment and the most frequent adverse reactions were diarrhea ( 1.3%), 

ILD,  (0.9%), and nail effects ( 0.9%). 

  

In the chemotherapy arm, 16.2% of patients experienced AEs leading to dose reduction and 

15.3% of patients experienced AEs leading to permanent treatment discontinuation. 
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7.3.4 Significant Adverse Events 

ADVERSE REACTIONS REPORTED IN ≥10% OF AFATINIB TREATED PATIENTS IN STUDY 1200.32  

 BRAND 

n=229 

Pemetrexed/Cisplatin 

n=111 

Adverse Reaction 

 

All 

Grades 

(%) 

Grade 3 

(%) 

Grade 4 

(%) 

All Grades 

(%) 

Grade 3 

(%) 

Grade 4 

(%) 

Gastrointestinal disorders 

     Diarrhea  96 15 0 23 2 0 

     Stomatitis  71 8 0  15 1 0 

     Cheilitis 12 0 0 1 0 0 

Skin and subcutaneous tissue disorders 

     Rash  90 16 0 11 0 0 

     Pruritus  21 0 0 1 0 0 

     Dry skin  31 0 0 2 0 0 

Infections and infestations 

     Paronychia  58 11 0 0 0 0 

     Cystitis  13 1 0 5 0 0 

Metabolism and nutrition disorders 

     Decreased appetite 29 4/4.8 0 55 4 0 

Respiratory, thoracic and mediastinal disorders 

     Epistaxis 17 0 0 2 0 0 

     Rhinorrhea 11 0 0 6 0 0 

Investigations 

     Weight decreased 17/17.9 1 0 14 1 0 

General disorders and administration site conditions 

     Pyrexia 12 0 0 6 0 0 

Eye disorders 

    Conjunctivitis 11 0 0 3 0 0 

7.3.5    Laboratory Findings 

Safety laboratory examinations during this trial included hematology, biochemistry, and 

urinalysis. Blood and urine samples were collected at the time points specified in the flow chart 

in the protocol and analyzed in a laboratory facility at or close to the investigational site. 

The clinical laboratory evaluation focused on low values for hemoglobin, WBC count, 

neutrophils, lymphocytes, platelets, potassium, sodium, and GFR and on high values for 

creatinine, AST, ALT, total bilirubin, ALKP, and CPK. 

 

Laboratory parameters were graded according to CTCAE version 3.0 and were analyzed 

descriptively for values at baseline, last value on treatment, and changes from baseline. 

 

Liver function test abnormalities (including elevated alanine aminotransferase [ALT] and 

aspartate aminotransferase [AST]) were observed in patients receiving afatinib. These elevations 

were mainly transient and did not lead to discontinuation of treatment.  
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ADVERSE REACTIONS OF LABORATORY ABNORMALITIES FROM THE INVESTIGATIONS SOC REPORTED IN ≥5% OF 

AFATINIB -TREATED PATIENTS IN STUDY 1200 32 

 
BRAND 

n=229 

Pemetrexed/Cisplatin 

n=111 

 All Grades Grades 3-4 All Grades Grades 3-4 

 Preferred term % % % % 

Alanine aminotransferase increased 10.9 1.7 3.6 0.0 

Hypokalaemia1 10.5 4.4 4.5 3.6 

Aspartate aminotransferase increased 8 3 1.7 1.8 0.9 

7.4 Supportive Safety Results 

7.4.1 Afatinib integrated safety database 

This evaluation of clinical safety is based on the treated set (TS) of patients, i.e. all patients who 

received at least 1 dose of study medication (over 3800 patients), including more than 1638 

NSCLC patients treated with afatinib 50 mg monotherapy and more than 497 NSCLC patients 

treated with afatinib 40 mg monotherapy.  Data from the clinical programe of afatinib were 

analyzed in different safety analysis sets (SAF’s), each representing a particular stratum of safety 

data.   

  

The safety evaluation of afatinib is based on the data from more than 3800 patients 

 

SAF-1 and SAF-2 include EGFR tyrosine kinase inhibitor (TKI) treatment-naïve patients with 

NSCLC who received an afatinib starting dose of 40 mg; SAF-3 and SAF-4 include EGFR TKI 

pre-treated patients with NSCLC who received an afatinib starting dose of 50 mg; SAF-5 

includes all patients with cancer who received any starting dose of afatinib (to identify infrequent 

but yet possibly clinically important adverse events associated with afatinib treatment). 

 

 For analyses of some of the important identified and potential risks, grouped MedDRA PTs of 

adverse events and standardized MedDRA queries (SMQs) were used. 

 

Diarrhea (including dehydration and renal impairment secondary to diarrhea) 

Diarrhea occurs at a high frequency and generally begins within 2 weeks of exposure to afatinib. 

A high proportion of afatinib-treated patients (>85%) experienced diarrhea, and for about 

20% of patient’s diarrhea necessitated afatinib dose interruption and reduction 

As a consequence of diarrhea and associated dehydration, pre-renal azotemia and renal 

insufficiency may be observed. 

No grade 5 adverse events of diarrhea were reported in patients treated with afatinib in clinical 

trials; however, 3 patients were reported to have a fatal outcome in the named-patient use 

program as a consequence of diarrhea. 

In Pivotal study 1200.32 Diarrhea a significantly higher proportion of patients in the afatinib 40 

mg group was reported with diarrhea as compared with the chemotherapy group (96.1% vs. 

22.5%, respectively; hazard ratio 11.49, nominal p≤0.0001). 14.8% of patients experienced 

CTCAE grade 3 diarrhea and 6.6% of these events were classified as SAEs. In addition, 20% 
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needed dose reduction or interruption and 90% needed therapy with anti-diarrheal treatments 

and/or intravenous hydration.  

 

Rash/acne 

Rash is a known mechanistic side effect associated with EGFR inhibition and EGFR TKIs.  

A high proportion of afatinib-treated patients (>75%) experienced rash/acne, and 10% to 

20% of patientneed afatinib dose interruption and reduction for rash/acne.  The majority of 

patients needed therapy for rash/acne.  

6 patients experiencing events that were grade 3; of these, 2 patients each experienced exfoliative 

rash, Stevens-Johnson syndrome, and toxic skin eruption.  

In one patient, the Stevens-Johnson syndrome began 10 days after stopping afatinib, was 

reported as non-serious and considered not related to afatinib treatment; the patient was also 

receiving multiple concomitant mediations, including vancomycin.  

In the other patient with Stevens-Johnson syndrome, the patient recovered from all events. Both 

events of toxic skin eruption were non-serious and coded from the reported term of toxiderma. 

One of these patients discontinued afatinib treatment due to the event but at the same time 

underwent disease progression while the other required dose reduction but was able to continue 

afatinib therapy.  

In Pivotal study 1200.32, a significantly higher proportion of patients in the afatinib 40 mg group 

was reported with rash/acne as compared with the chemotherapy group (90.0% vs. 10.8%, 

respectively; hazard ratio 17.97, p≤0.0001). 

For 74% of patients receiving afatinib 40 mg the severity of rash/acne was CTCAE grade 1 

or 2, for 16% CTCAE grade 3, and few cases were classified as SAEs (0.4% of patients). 

In the afatinib group, 19.2% of patients underwent afatinib dose reduction to manage their 

rash/acne. Therapy was required in 82.1%. No patients in SAF-1 discontinued afatinib treatment 

due the rash/acne. 

 

Interstitial lung disease 

ILD is a rare and serious (potentially fatal) adverse event reported with other EGFR TKIs. 

59 patients who experienced 60 events were identified from the broad SMQ search. Thirty-eight 

patients (1.0%) experienced grade ≥3 ILD-like events, 15 cases (0.4%) of which were fatal. Of 

the 59 cases identified using the broad ILD SMQ, based on causality assessment by the 

investigator and/or the company, 28 cases were considered related to the study drug and 31 cases 

were considered not related to the study drug.  

The overall ILD frequency calculated by including all cases identified using the broad ILD SMQ 

was 1.5%; the frequency of related cases was 0.7%. 

Asians made up 40% of the total number of patients exposed to afatinib at any dose; and slightly 

more than half (54%) of patients identified using the broad ILD SMQ in SAF-5 were Asian. Of 

all events identified using the broad SMQ search, 6 of 59 cases were reported from Japan, 4 of 

which were assessed as drug related. 

 

In pivotal study 1200.32, 7 patients (3.1%) in the afatinib 40 mg group were identified from the 

broad SMQ search, none in the chemotherapy group. Four of 7 cases were considered not related 

to afatinib (lung infiltration, pneumonitis, radiation pneumonitis, and 1 case of fatal acute 
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respiratory distress syndrome deemed secondary to pneumonia). Three of the 7 cases were 

considered related to afatinib comprising 1 fatal case of acute respiratory distress syndrome and 

2 ILD cases. Grade ≥3 ILD-like events were experienced by 3 patients (1.3%) and comprised 

acute respiratory distress syndrome (2 fatal cases) and ILD (1 case) 

 

Keratitis 

29 patients (0.8%) were reported with corneal disorders with the most common preferred term 

being keratitis (17 patients [0.4%]). Of these 2 patients were reported with grade 3 events and no 

patients were reported with events of grade >3; 1 patient was reported with keratitis considered 

not related to afatinib treatment, and 1 patient discontinued due to drug-related keratitis which 

resolved. No events of corneal perforation were reported 

 

Decreased LVEF/heart failure  

The potential for HER2 inhibition with the monoclonal antibody trastuzumab to induce cardiac 

adverse events necessitates that the cardiac safety profile is carefully assessed for agents that act 

via a similar mechanism, such as the EGFR/HER2 TKIs. Monitoring LVEF at baseline and at 

routine intervals was  required in all afatinib clinical trials.  

 

Potentially clinically-significant changes in LVEF were defined as a ≥20% reduction from 

baseline and a decrease to below the institutional lower limit of normal (or to below 50% if the 

institutional lower limit of normal was not known). 

 

Twenty-four (32 patients overall in SAF-5) experienced potentially clinically significant LVEF 

reductions. 

Six patients were identified from the heart failure SMQ with a fatal heart failure event. 

 Two patients experienced acute left ventricular failure considered drug-related, 

comprising 1 patient during treatment with afatinib 40 mg in trial 1200.23 and 1 patient 

during treatment in trial 1200.42. 

 One patient experienced drug-related acute pulmonary edema during treatment with 

afatinib 40 mg with paclitaxel and cisplatin in trial 1200.37.   

 The remaining 3 cases were considered not related to the study medication and comprised 

1 patient with cardiac failure in trial 1200.23, 1 patient with cardiopulmonary failure 

being treated with afatinib 50 mg in trial 1200.42 and 1 patient with cardiopulmonary 

failure in trial 1200.28.  

In pivotal study 1200.32,  3 patients treated with the afatinib 40 mg starting dose and 1 patient 

treated with chemotherapy were identified by these criteria as having a potentially clinically-

significant reduction in LVEF.  For the 3 afatinib-treated patients LVEF reductions were 

transient and resolved despite ongoing afatinib therapy. 

 

Hepatic failure Hepatic impairment has been observed with EGFR TKIs; a background risk of 

hepatic toxicity including liver metastases needs to be considered. Hepatic failure has been 

included in the labeling of all EGFR TKIs. 
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In the larger SAF-5 set, 10.1% of patients (95% CI 9.1%, 11.1%) were reported with adverse 

events indicative of hepatic impairment. Overall 7 patients in SAF-5 experienced fatal hepatic 

adverse events: of these 3 patients experienced hepatic adverse events that were considered drug-

related. 

One patient in trial 1200.23 experienced fatal events of acute renal failure and acute hepatic 

failure that began approximately 10 days after starting afatinib treatment, and occurred 

concomitantly with infectious hepatitis; 1 patient with cytolytic hepatitis and disease progression 

in trial 1200.42; and 1 patient with congestive heart failure and hepatic failure in trial 1200.42.  

The four remaining fatal hepatic adverse events were considered not related to the study 

medication but were associated with progressive disease and/or sepsis   

 

Evaluation of laboratory parameters 

To further analyze hepatic events, laboratory parameters were considered in greater detail.  

In pivotal study 1200.32, comparable proportions of patients in both treatment groups were 

reported with an adverse event indicative of hepatic impairment (17.5% of patients in the afatinib 

40 mg group and 11.7% in chemotherapy group; hazard ratio 0.83, p = 0.5858).  

Two patients in the chemotherapy group and 8 patients in the afatinib group had ALT elevations 

to >5x ULN; all elevations were transient and no patients discontinued treatment due to the 

event.   

Pooled clinical trial data indicate that only patients with impaired hepatic function at baseline 

had an increased likelihood of experiencing elevated ALT or AST levels or an adverse event of 

hepatic impairment. 

 

Pancreatitis 

Pancreatitis is listed as an uncommon adverse event identified during the use of the EGFR 

TKI gefitinib, and is listed as common adverse event for trastuzumab. 

Cases of pancreatitis were identified by the narrow SMQ for acute pancreatitis. 

A total of 14 adverse events of (acute) pancreatitis were identified in 13 patients in SAF-5 

(n = 3865).  No specific risk factors for pancreatitis were identified. Nine of the 14 occurrences 

of pancreatitis resulted in hospitalization; treatment resulted in full recovery for all patients with 

a documented outcome, except for 1 patient where pancreatitis was attributed to cancer 

progression. One additional case of pancreatitis was reported from a patient in the named patient 

use program. 

7.4.2 Electrocardiograms (ECGs) 

The effect of multiple doses of afatinib (50 mg once daily) on the QTc interval was evaluated in 

an open label, single arm study in patients with relapsed or refractory solid tumors.  No large 

changes in the mean QTc interval (i.e., > 20 ms) were detected in the study.   
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7.5 Other Safety Explorations 

7.5.1 Dose Dependency for Adverse Events 

Study 1200.22 explored 2 afatinib starting doses (40 mg and 50 mg) in EGFR TKI-naïve patients 

with NSCLC with EGFR mutations. Data from this phase II trial of 129 EGFR TKI-naïve 

patients with NSCLC with EGFR mutations. 

In this study AEs that reached Grade 3 were reported more frequently in the 50 mg starting dose 

group compared with the 40 mg starting dose group (58.6% vs. 43.3%). 

7.5.2 Time Dependency for Adverse Events 

                                                      None noted 

7.5.3 Drug-Demographic Interactions 

Based on the population pharmacokinetic analysis, weight, gender, age, and race do not have a 

clinically important effect on exposure of afatinib.  

 

Of the 3865 patients in the clinical studies of afatinib, 32% of patients were 65 years and older, 

while  7% were 75 years and older. No overall differences in safety were observed between 

patients 65 years and over and younger patients. In Study 1200.32, 39% of the 345 patients were 

65 years of age and 4% were 75 years or older.  No overall differences in effectiveness were 

observed between patients 65 years and over and younger patients. 

7.5.5 Drug-Drug Interactions 

Effect of P-glycoprotein (P-gp) Inhibitors and Inducers 

Administration of a strong P-gp inhibitor (ritonavir at 200 mg BID) 1 hour before administration 

of BRAND increased systemic exposure to afatinib by 48%.  There was no change in afatinib 

exposure when the inhibitor was administered simultaneously with or 6 hours after BRAND. 

BRAND should be administered at the same time as a P-gp inhibitor (including but not limited to 

ritonavir, cyclosporine A, ketoconazole, itraconazole, erythromycin, verapamil, quinidine, 

tacrolimus, nelfinavir, saquinavir, and amiodarone). 

 

Concomitant treatment with a strong P-gp inducer (rifampicin at 600 mg once daily for 7 days) 

decreased exposure to afatinib by 34%. Other strong P-gp inducers (such as carbamazepine, 

phenytoin, phenobarbital, and St. John’s Wort) may also decrease exposure to afatinib.    

 

In vitro data indicated that drug-drug interactions with afatinib  due to inhibition or induction of 

CYP450 enzymes by concomitant medications are unlikely.  

 

Refer to Clinical Pharmacology review for details 
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7.6 Additional Safety Evaluations 

7.6.1 Human Carcinogenicity 

Carcinogenicity studies have not been conducted with afatinib. No clear mutagenic or genotoxic 

potential was identified in in vitro assays or in the in vivo bone marrow micronucleus assay, 

Comet assay, or a 4-week oral mutation study in the Muta
TM 

Mouse. 

 

In a dedicated fertility study, male and female rats received afatinib daily by oral administration 

at doses of 4, 6, or 8 mg/kg.  In males at doses of 6 mg/kg (approximately equal to exposure by 

AUC in patients at the recommended dose) or greater there was an increase in the incidence of 

low or no sperm count, though overall fertility was not affected; decreases in sperm count were 

supported by findings of atrophy in the testes, seminal vesicles, and prostate in general 

toxicology studies.  In females, at the high dose of 8 mg/kg (approximately 0.6 times the 

exposure by AUC in patients at the recommended dose) there was a mild decrease in the number 

of corpora lutea along with mild increases in pre-implantation loss and early resorptions.  In a 4-

week general toxicology study, female rats had decreases in ovarian weights at all dose levels; 

organ weight had not fully recovered by the end of a 2-week recovery period 

7.6.2 Human Reproduction and Pregnancy Data 

Afatinib approval will receive Pregnancy Category D  

 

Based on its mechanism of action, afatinib can cause fetal harm when administered to a pregnant 

woman.  Afatinib was embryotoxic and abortifacient at late gestational stages in rabbits at doses 

greater than 5 mg/kg (approximately 0.2 times the exposure by AUC at the recommended human 

dose). In the same study, at the high dose level of 10 mg/kg (approximately 0.7 times the 

exposure by AUC of the recommended human dose) there were reduced fetal weights, and 

increases in the incidence of runts, as well as visceral and dermal variations.  In an embryofetal 

development study in rats there were skeletal alterations consisting of incomplete or delayed 

ossifications and reduced fetal weight at a dose of 16 mg/kg (approximately twice the exposure 

at the recommended human dose). 

 

Nursing Mothers 

It is not known whether this drug is present in human milk.  Afatinib was present in the milk of 

lactating rats at concentrations 80-150 folds higher than those found in plasma from 1 to 6 hours 

after administration.     

7.6.3 Pediatrics and Assessment of Effects on Growth 

Safety and effectiveness of afatinib in pediatric patients have not been established. 
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7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

Overdose was reported in two healthy adolescents each of whom ingested 360 mg of BRAND 

(as part of a mixed-drug ingestion) resulting in nausea, vomiting, asthenia, dizziness, headache, 

abdominal pain, and elevated amylase (<1.5 times ULN). Both subjects recovered. 

 

8 Postmarket Experience 

 

None
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9.2 Labeling Recommendations 

The label will be finalized after input from the applicant 

9.3 Advisory Committee Meeting 

Oncology Drug Advisory Committee meeting was not held however; we plan to discuss the 

NDA “indication sought” with two outside consultants who are Lung Cancer experts (Drs. 

Steven Krasnow from the Washington D.C Veteran Affairs Hospital and Dr Arun Rajan from the 

thoracic team at NCI) and a patient representative.  

 

In addition we discussed the limitation of the afatinib in patients with metastatic non-small cell 

lung cancer  whose tumors have epidermal growth factor receptor (EGFR) exon 19 deletions or 

exon 21 (L858R) and limitation of afatinib use in patients whose tumors have other EGFR 

mutations at a CDERCenter Director’s Briefing .   
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NDA Number: 201292 Applicant: Boehringer Ingelheim 
Pharmaceuticals, Inc. 

Stamp Date: November 15th, 
2012 

Drug Name: Afatinib NDA Type: 505(b)(1) NME  

 
On initial overview of the NDA application for filing: 
 
 Content Parameter Yes No NA Comment 
FORMAT/ORGANIZATION/LEGIBILITY 
1. Identify the general format that has been used for this 

application, e.g. electronic CTD. 
   electronic CTD 

2. On its face, is the clinical section organized in a 
manner to allow substantive review to begin? 

X    

3. Is the clinical section indexed (using a table of 
contents) and paginated in a manner to allow 
substantive review to begin?  

X    

4. For an electronic submission, is it possible to navigate 
the application in order to allow a substantive review 
to begin (e.g., are the bookmarks adequate)? 

X    

5. Are all documents submitted in English or are English 
translations provided when necessary? 

X    

6. Is the clinical section legible so that substantive 
review can begin? 

X    

LABELING 
7. Has the applicant submitted the design of the 

development package and draft labeling in electronic 
format consistent with current regulation, divisional, 
and Center policies? 

X    

SUMMARIES 
8. Has the applicant submitted all the required discipline 

summaries (i.e., Module 2 summaries)? 
X    

9. Has the applicant submitted the integrated summary of 
safety (ISS)? 

X    

10. Has the applicant submitted the integrated summary of 
efficacy (ISE)? 

  X  

11. Has the applicant submitted a benefit-risk analysis for 
the product? 

X    

12. Indicate if the Application is a 505(b)(1) or a 
505(b)(2).  If Application is a 505(b)(2) and if 
appropriate, what is the reference drug? 

   505(b)(1) 
NME 

DOSE 
13. If needed, has the applicant made an appropriate 

attempt to determine the correct dosage and schedule 
for this product  
 

X    

EFFICACY 
14. Do there appear to be the requisite number of 

adequate and well-controlled studies in the 
application? 
 

X    
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 Content Parameter Yes No NA Comment 
Pivotal Study #1 Study Number: 1200.32 
Study Title: A randomized, open-label, phase III study 
of BIBW 2992 versus chemotherapy as first-line 
treatment for patients with stage IIIB or IV 
adenocarcinoma of the lung harboring an EGFR-
activating mutation 
Arms: 2 
Sample Size: Arm A= 230, Arm B=115                          
Indication: for the treatment of patients with locally 
advanced or metastatic non-small cell lung cancer 
(NSCLC) with epidermal growth factor receptor 
(EGFR) mutation(s) as detected by an FDA-approved 
test (1) 
 
Supportive Studies :  
1)1200.22: A Phase II single-arm trial of BIBW 2992 
in non-small cell lung cancer patients with EGFR 
activating mutations 
2) 1200.23:  Phase IIb/III randomized, 
double blind trial of BIBW 2992 plus best 
supportive care (BSC) versus placebo plus 
BSC in non- small cell lung cancer patients 
failing erlotinib or gefitinib 
3) 1200.42: Phase III randomised trial of BIBW 2992 
plus weekly paclitaxel versus investigator’s choice of 
chemotherapy following BIBW 2992 monotherapy in 
non-small cell lung cancer patients failing previous 
erlotinib or gefitinib treatment 

15. Do all pivotal efficacy studies appear to be adequate 
and well-controlled within current divisional policies 
(or to the extent agreed to previously with the 
applicant by the Division) for approvability of this 
product based on proposed draft labeling? 

X    

16. Do the endpoints in the pivotal studies conform to 
previous Agency commitments/agreements?  Indicate 
if there were not previous Agency agreements 
regarding primary/secondary endpoints. 

   SPA Non-Agreement Letter 
for IND 67,969, BIBW 
2992 was issued by the 
FDA on April 17, 2009.  
 
On May 27, 2009 in a 
follow up response the 
FDA stated “whether 
PFS is acceptable as the 
primary endpoint will be 
a review issue. The FDA 
added that in general, a 
substantial, robust 
improvement in PFS that 
is clinically meaningful 
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and statistically 
persuasive, and has an 
acceptable risk benefit 
profile may be 
considered for  
regulatory decision 
making”  

17. Has the application submitted a rationale for assuming 
the applicability of foreign data to U.S. 
population/practice of medicine in the submission? 

X    

SAFETY 
18. Has the applicant presented the safety data in a 

manner consistent with Center guidelines and/or in a 
manner previously requested by the Division? 

X    

19. Has the applicant submitted adequate information to 
assess the arythmogenic potential of the product (e.g., 
QT interval studies, if needed)? 

   QT team to address 

20. Has the applicant presented a safety assessment based 
on all current worldwide knowledge regarding this 
product? 

X    

21. For chronically administered drugs, have an adequate 
number of patients (based on ICH guidelines for 
exposure1) been exposed at the dose (or dose range) 
believed to be efficacious? 

X    

22. For drugs not chronically administered (intermittent or 
short course), have the requisite number of patients 
been exposed as requested by the Division? 

X    

23. Has the applicant submitted the coding dictionary2 
used for mapping investigator verbatim terms to 
preferred terms? 

X   Reviewer’s guide included 

24. Has the applicant adequately evaluated the safety 
issues that are known to occur with the drugs in the 
class to which the new drug belongs? 

   This is a review issue 

25. Have narrative summaries been submitted for all 
deaths and adverse dropouts (and serious adverse 
events if requested by the Division)? 
 

X    

OTHER STUDIES 
26. Has the applicant submitted all special studies/data X    

                                                 
1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 
patients for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose 
range believed to be efficacious. 
2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to 
which they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted 
as needed; however, if it is submitted as a PDF document, it should be submitted in both directions 
(verbatim -> preferred and preferred -> verbatim). 
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requested by the Division during pre-submission 
discussions? 

27. For Rx-to-OTC switch and direct-to-OTC 
applications, are the necessary consumer behavioral 
studies included (e.g., label comprehension, self 
selection and/or actual use)? 

  X  

PEDIATRIC USE 
28. Has the applicant submitted the pediatric assessment, 

or provided documentation for a waiver and/or 
deferral? 

X    

ABUSE LIABILITY 
29. If relevant, has the applicant submitted information to 

assess the abuse liability of the product? 
  X  

FOREIGN STUDIES 
30. Has the applicant submitted a rationale for assuming 

the applicability of foreign data in the submission to 
the U.S. population? 

    

DATASETS 
31. Has the applicant submitted datasets in a format to 

allow reasonable review of the patient data?  
X    

32. Has the applicant submitted datasets in the format 
agreed to previously by the Division? 

X    

33. Are all datasets for pivotal efficacy studies available 
and complete for all indications requested? 

X    

34. Are all datasets to support the critical safety analyses 
available and complete? 

X    

35. For the major derived or composite endpoints, are all 
of the raw data needed to derive these endpoints 
included?  

X    

CASE REPORT FORMS 
36. Has the applicant submitted all required Case Report 

Forms in a legible format (deaths, serious adverse 
events, and adverse dropouts)? 

X    

37. Has the applicant submitted all additional Case Report 
Forms (beyond deaths, serious adverse events, and 
adverse drop-outs) as previously requested by the 
Division? 

 X  The applicant has 
committed to provide them 
if FDA requests them 
anytime during the review 
process 

FINANCIAL DISCLOSURE 
38. Has the applicant submitted the required Financial 

Disclosure information? 
X    

GOOD CLINICAL PRACTICE 
39. Is there a statement of Good Clinical Practice; that all 

clinical studies were conducted under the supervision 
of an IRB and with adequate informed consent 
procedures? 

X    

 
IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE?  Yes  
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If the Application is not fileable from the clinical perspective, state the reasons and provide 
comments to be sent to the Applicant. 
 
 
 
 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 
 
NONE 
 
 
 
 
 
 
 
 
Reviewing Medical Officer      Date 
 
 
Clinical Team Leader       Date 
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