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Introduction
This new drug application is for nintedanib or tradename, Ofev, an inhibitor of multiple 
receptor tyrosine kinases (RTKs) and non-receptor tyrosine kinases (nRTKs) developed for the 
treatment of idiopathic pulmonary fibrosis (IPF).  Nintedanib inhibits platelet-derived growth 
factor receptor (PDGFR) α and β, fibroblast growth factor receptor (FDFR) 1-3, vascular 
endothelial growth factor receptor (VEGFR) 1-3, and Fms-like tyrosine kinase-3 (FLT3).

Idiopathic pulmonary fibrosis is a progressive disease of the lung parenchyma whose 
pathogenesis is incompletely understood.  Patients are typically between 40 and 70 years and 
the disease occurs more commonly in men.  Clinically, patients have progressive dyspnea with 
the median survival from diagnosis between 3 and 5 years.  

There is currently no FDA-approved therapy for IPF.   Pirfenidone, a small molecule with anti-
fibrotic, anti-oxidant, and anti-inflammatory effects, is approved in Europe, Japan, India, and 
Canada.  Anti-inflammatory agents such as corticosteroids and azathioprine have been tried in 
the past with little success.

Please see the multiple discipline reviews for this NDA, the cross-discipline team leader 
(CDTL) memo and division director’s memo for a detailed account of the development 
program and data submitted in support of approval.  No review disciplines have identified 
outstanding issues precluding approval and the Division of Pulmonary, Allergy, and  
Rheumatology Products (DPARP) is recommending approval.  I concur with this overall 
recommendation and my memo will provide a highlight of the efficacy and safety results, 
discuss some labeling issues, and safety signals to monitor for in the post-marketing setting.

Regulatory History/Background
As summarized in Table 1 of Dr. Paterniti’s review, the IND for this product was submitted in 
April 2011 with the results from a Phase 2 dose-ranging study supporting enrollment into two 
Phase 3 trials.  This product was granted orphan and fast track designation for the indication 
sought.   Breakthrough Designation was also granted.

The IND was opened after the results of a 52-week, dose-ranging Phase 2 study, conducted 
outside the U.S., were presented to the Division.

Clinical Efficacy
Trials Supporting Efficacy Determination
Clinical efficacy of nintedanib was based on the results from one Phase 2 trial and two Phase 3
trials.  All three trials were 52 weeks in duration, randomized, double-blind and placebo-
controlled.  The two Phase 3 trials were identical in design and study objectives.  The Phase 2 
trial was a dose-ranging study which included a placebo and a 150 mg twice daily (bid)
treatment group. The primary efficacy endpoint in all three trials was the rate in decline of 
forced vital capacity (FVC) from baseline to Week 52.  The following table from Dr. Kim’s 
review summarizes these three trials.
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Source:  Page 6, FDA statistical review of Dr. Yongman Kim

There were two secondary efficacy endpoints – time to first acute IPF exacerbation and change 
from baseline in St. George’s Respiratory Questionnaire (SGRQ) score.  How these two 
endpoints were defined and their clinical relevance to IPF are discussed in reviews of Dr. 
Chowdhury and Paterniti.  In the two Phase 3 trials, hierarchical testing procedures to adjust 
for multiple endpoints included these two key secondary endpoints.  The hierarchy for testing 
was primary endpoint> time to first acute exacerbation > SGRQ score with testing proceeding 
to the next level only after statistical significance at the 5% level was demonstrated.  In the 
Phase 2 trial, the applicant used a closed testing procedure to adjust for multiple comparisons 
between each dose.  There was no adjustment for secondary endpoints in Study 1199.30.

In addition to the primary and key secondary endpoints noted for the two Phase 3 trials, there 
were exploratory efficacy outcome variables not adjusted for in statistical testing.  Of these, 
mortality was considered clinically relevant and will be discussed in this memo.

Patient Population
Please see Dr. Paterniti’s review of a description of the key inclusion/exclusion criteria for all 
3 clinical trials.  Briefly, the patients studied were adults (≥40 years) with an IPF diagnosis 
within the past 5 years.  An important exclusion criterion was hepatic impairment defined as 
transaminases > 1.5 x ULN or bilirubin > 1.5 x ULN which will impact the labeling and PMRs 
for this product.

Overall, the demographics of the study population reflected the IPF population and baseline 
characteristics were balanced between treatment groups.

Rate of Decline in FVC
The primary analysis in Studies 1199.32 and 1199.34 was performed on the Treated Set 
population defined as all randomized patients who received any amount of study drug.  For 
Study 1199.30, the primary analysis population was the Intent-to-treat (ITT) population 
defined as all randomized patients regardless of actually received treatment.  In all three trials, 
analyses were conducted on observed cases, assuming missing data was at random and was not 
imputed.  Several sensitivity analyses were performed to assess for the impact of missing data.  
Please see Dr. Kim’s review (page 9) for a detailed discussion of the different analyses.  These 
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additional sensitivity analyses provided consistent results as observed with the primary 
analysis.  The following table from Dr. Paterniti’s review summarizes the results from all three 
trials.

In all three studies, the nintedanib group had a significantly lower rate of decline in FVC from 
baseline at Week 52 compared to placebo.

A continuous responder analysis was performed in all three trials and continuous responder 
curves for each treatment arm were plotted by Dr. Kim.  A cut-point of at least a 10% relative 
decline in FVC was considered clinically relevant.  In the two Phase 3 studies, the proportion
of patients on placebo having a > 10% decline in FVC was higher than nintedanib (Figures 7 
and 8 of Dr. Kim’s review) and not appreciably different in the Phase 2 study (Figure 17).  

Section 6.1.9 of Dr. Paterniti’s review discusses persistence of efficacy.  Of note, Study 30 had 
an option for patients to enroll into a dose-blinded active treatment extension period; placebo 
patients were rolled over to nintedanib 50 mg qd.  This extension period provided controlled 
(albeit not placebo) data for an additional mean duration of 7 months.  The nintedanib 150 mg 
bid group still had statistically significant treatment difference on rate of decline in FVC 
compared to the original placebo group (received 50 mg qd after 52 weeks).

Key Secondary Endpoints
As noted above, the two Phase 3 studies identified two key secondary endpoints, time to acute 
IPF exacerbation and SGRQ score, and included these in the hierarchical test for evaluating 
treatment on multiple endpoints.  I note that the company was informed in December 2010 
during an End-of-Phase 2 meeting that SGRQ was not developed for use in IPF; it is 
developed for use in chronic obstructive pulmonary disease (COPD).
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As both Phase 3 trials showed a significant treatment effect on the primary endpoint, testing 
proceeded for the first key secondary endpoint, time to first acute exacerbation over 52 weeks.  
For this endpoint, a statistically significant effect of treatment was only observed in Study 34
(HR [95% CI]: 0.38 [0.19-0.77], p=0.005).  As per hierarchical testing plan, SGRQ score was 
then evaluated and was found to be significantly lower in the nintedanib group over placebo.  
Dr. Kim also analyzed the SGRQ endpoint for Study 32 even though testing should have 
halted after the time to first acute exacerbation as there was no significant effect observed on 
that endpoint in Study 32.  Regardless, no significant effect was note on SGRQ score in Study 
32.

Although no secondary endpoints were considered in hierarchical testing in the Phase 2 trial 
(Study 30), Dr. Kim evaluated these endpoints and found a significant treatment.  The Division 
does not recommend labeling for the SGRQ score given it is not specific to IPF.  For time to 
acute exacerbation the individual study results of each of the 3 trials are proposed for labeling.  
Since the event characterized as an acute exacerbation was adjudicated in the Phase 3 studies, 
and representative of clinically meaningful outcome, I agree with the Division’s approach.

Mortality
As discussed in the clinical reviews, a reduction in risk of mortality would be desirable.  None 
of the efficacy trials was powered to show a survival benefit; however, an effect of treatment 
on mortality was evaluated as a secondary endpoint in a variety of ways – vital status (deaths 
occurring up to the time of end of study treatment period regardless of whether patients 
continued treatment) or on-treatment (within 28 days of treatment discontinuation).  The 
following table provided by Dr. Banu Karimi-Shah summarizes the results across the different 
studies, individually and pooled, and by different survival analyses.
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elevated prior to drug initiation in this patient.  The patient received LT4 and recovered 
without sequelae. While there was an imbalance in reports of hypothyroidism, given the lower 
incidence observed with nintedanib than what has been reported in the labels of other TK 
inhibitors, I believe it would be appropriate to describe this imbalance under the Adverse 
Reactions of labeling for the time being.

Conclusions on Safety
The overall database was adequate for evaluation of safety.  The most common adverse events 
(GI) were, for the most part, non-serious, and were alleviated with dose reduction.  More 
serious AEs were rare and can be mitigated through labeling such that prescribers can 
appropriately select patients for therapy or monitor for potential side-effects.

Postmarketing Activities
As nintedanib is eliminated primarily by biliary/fecal excretion, drug concentration will likely 
increase in patients with hepatic impairment.  No such study was conducted in this 
development program; hence, a PK study evaluating safety and tolerability of nintedanib in 
patients with Child-Pugh Classification A and B and healthy subjects will be conducted as a 
PMR.

ODE Conclusions and Recommendations
The applicant has provided data from 2 adequate and well-controlled studies of similar design 
to support approval of nintedanib for the treatment of idiopathic pulmonary fibrosis.  These 
studies were designed and conducted after evaluation of a Phase 2 dose-ranging study 
provided evidence of efficacy on the rate of decline FVC over placebo with nintedanib 150 mg 
bid dosing.  All three studies provided consistent effect of treatment on this same primary 
endpoint and reassuring results on the secondary endpoint – time to acute IPF exacerbation –
to support a conclusion of benefit.  Although there was no significant reduction in mortality, a 
consistent finding of a HR that was < 1.0 in all three trials was also reassuring.

The program also provided data for an adequate safety evaluation.  The most common ARs are 
GI-related and will more likely affect tolerability which might respond to dose reduction.  
Serious adverse events were rare and with appropriate labeling these risks may be mitigated 
through careful patient selection and monitoring while on therapy.

Overall, the effect of nintedanib on slowing the rate of decline in FVC and the acceptable 
safety profile support a recommendation for approval of this NDA to make available a 
treatment for this rare and devastating disease.

Pending agreement on product labeling, this NDA should be approved.
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