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Table 1: Efficacy Results for the FDA-Recommended and Protocol-Defined Primary 
Endpoints in Studies NGF0212 and NGF0214 (ITT; LOCF)

Endpoint Study Visit rhNGF
10 µg/mL

rhNGF
20 µg/mL Vehicle rhNGF 10 µg/mL

vs. Vehicle
rhNGF 20 µg/mL

vs. Vehicle
n/N (%) n/N (%) n/N (%) Difference (95% CI) Difference (95% CI)

Week 4 25/51 
(49%)

29/50 
(58%)

7/51 
(13.7%) 35.3% (18.6%, 52%) 44.3% (27.7%, 60.9%)

NGF0212
Week 8 32/51 

(62.7%)
36/50 
(72%)

17/51 
(33.3%) 29.4% (10.9%, 47.9%) 38.7% (20.7%, 56.6%)

Week 4 - 13/23 
(56.5%)

5/24 
(20.8%) - 35.7% (9.7%, 61.7%)

FDA-
recommended

NGF0214
Week 8 - 15/23 

(65.2%)
4/24 

(16.7%) - 48.6% (24%, 73.1%)

Week 4 28/51
(54.9%)

29/50
(58%)

10/51
(19.6%) 35.3% (17.8%, 52.8%) 38.4% (20.9%, 55.9%)

NGF0212
Week 8 38/51

(74.5%)
37/50
(74%)

22/51
(43.1%) 31.4% (13.3%, 49.5%) 30.9% (12.6%, 49.1%)

Week 4 - 13/23
(56.5%)

9/24
(37.5%) - 19% (-9%, 47.1%)

Protocol-
defined

NGF0214
Week 8 - 16/23

(69.6%)
7/24

(29.2%) - 40.4% (14.2%, 66.6%)

Source: Addendum to NGF0212 Clinical Study Report (CSR), Tables 10 and 13; Summary of Clinical Efficacy, Table 6; 
NGF0212 CSR, Tables 14.2.1.1.1b, 14.2.1.3.2b; NGF0214 CSR, Table 14.2-1.1; and 95% CIs in Study NGF0212 were 
calculted by the reviewer (in blue)
Note: ITT (Intent-to-Treat) population included all randomized subjects. Missing data was imputed using the last post-baseline 
observation carried forward (LOCF) method. Subjects with only baseline primary measurements were not imputed and were 
excluded from the primary analysis. 

2 INTRODUCTION

2.1 Overview

2.1.1 Background

Neurotrophic keratitis (NK) is a serious, degenerative corneal disease, which can lead to 
decrease or absence of corneal sensation. NK can be categorized into three stages based on the 
severity of the disease: 1) Stage 1, which is characterized by punctate keratopathy and/or corneal 
epithelial hyperplasia and irregularity, 2) Stage 2, which is the moderate NK characterized by a 
persistent epithelial defect (PED), and 3) Stage 3, which is the severe NK characterized by a 
corneal ulcer. NK is also a rare disease. According to the submission, the total prevalence of NK 
is 50,800 in the United States (US). The target disease, the moderate (Stage 2) or severe (Stage 
3) NK is estimated to be one third of all cases of NK. The applicant stated that there exists an 
unmet medical need because there are currently no approved treatments in the US once the 
patients progressed from the Stage 1 to the Stage 2 or 3 NK.  

The proposed drug product, Oxervate, is a recombinant form of human nerve growth factor 
(rhNGF) 20 µg/mL, dosed 6 times daily for 8 weeks. rhNGF is a biologic new molecular entity. 
It received US Food and Drug Administration (FDA) Orphan Drug Designation, Fast-Track 
Designation, and Breakthrough Designation in June 2014, January 2015, and November 2017, 
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respectively. In July 2017, Oxervate was granted a marketing authorization for the treatment of 
moderate or severe NK by the European Medicines Agency (EMA).

2.1.2 Clinical Development Program 

rhNGF was first introduced to the Division of Ophthalmic and Transplant Products (DTOP) in 
October 2012 via a pre-investigation new drug application (IND) meeting (IND 115892). The 
meeting package included a synopsis of a Phase I/II study (NGF0212) to evaluate the efficacy 
and safety of rhNGF. The study synopsis stated that the primary efficacy endpoint would be the 
percentage of patients achieving complete healing of the PED or corneal ulcer determined by 
corneal fluorescein staining at Week 4. Per the meeting minute, DTOP accepted this endpoint. 
NGF0212 was conducted in Europe. It randomized 18 subjects in the Phase I part and 156 
subjects in the Phase II part and is the largest controlled clinical study ever conducted in patients 
with NK.  

In April 2014, the applicant submitted the original IND that included the protocol for another 
Phase II US study (NGF0214). The formulation of rhNGF used in Study NGF0214 was changed 
slightly by adding L-methionine  The 
proposed primary endpoint was the greatest dimension of corneal lesion measured using corneal 
fluorescein staining after 4 weeks of treatment. The following is the clinical reviewer’s comment 
on this endpoint:  

“The primary efficacy variable as proposed is not recommended; a statistically significant 
difference in corneal lesion diameter may be demonstrated that is not clinically significant. 
We recommend that you utilize the primary efficacy variable discussed at the October 22, 
2012, Pre-IND meeting (i.e. percentage of patients experiencing complete corneal healing at 
Week 4 or Week 8).”

In December 2014 and April 2015, the protocol for Study NGF0214 was revised two times. In 
the first revision, the previous primary endpoint was changed to the percentage of patients 
experiencing complete healing of the cornea at Week 8. In the second revision, the precise 
definition of this primary endpoint was included in the statistical analysis section (see statistical 
review from Dr. Abel Eshete dated 05/27/2015):  

“Patient will be considered completely healed at week 8 if the greatest diameter of the 
corneal fluorescein staining in the area of the PED or corneal ulcer measured at the baseline 
visit is <0.5 mm, whereas patients with the PED or Corneal ulcer ≥ 0.5 mm will be 
considered non-completely healed.”

Reviewer’s comment: This reviewer cannot locate FDA clinical reviewer’s comments regarding 
the above definition of the primary endpoint from DARRTS. 

In March 2016, a Type C meeting was held to discuss the completed Study NGF0212 and 
ongoing Study NGF0214. The protocol-defined primary endpoint in both studies was the 
percentage of subjects with complete healing of the cornea, defined as the lesion size (PED or 
corneal ulcer) < 0.5 mm. However, DTOP disagreed with this primary endpoint. DTOP believed 
that the complete healing of the cornea should be defined as no corneal staining (lesion size = 0). 
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DTOP also stated that if all of the staining spots were not persistent epithelial defects (i.e., the 
same points on the cornea did not stain at several different time points), that may be sufficient to 
demonstrate efficacy of rhNGF. 

Per DTOP’s guidance, for Study NGF0212, the applicant provided addendums to the statistical 
analysis plan (SAP) and the clinical study report (CSR). In these addendums, the FDA-
recommended primary endpoint was defined as the percentage of subjects with complete 
resolution of corneal staining, defined as 0 mm lesion size and no residual staining, as 
determined by the reading center. The primary evaluation time points were at Weeks 4 and 8. To 
derive the outcome for the FDA-recommended primary endpoint, the reading center reassessed 
all images for subjects who had a lesion size of 0 mm at any time points and answered the 
following two questions: 

1. Is any residual staining present? (Yes/No)
2. If residual staining is present, is the staining persistent? (Yes/No)

Only the subjects who were in either one of the following two categories would be considered as 
having a complete resolution of corneal staining: (1) “No” was recorded in the first question, and 
(2) “Yes” was recorded in the first question and “No” in the second. 

For Study NGF0214, the applicant amended the SAP to change the primary endpoint to the 
FDA-recommended primary endpoint at Week 8. This primary endpoint was derived in a similar 
manner as in Study NGF0212. Subjects with no fluorescein staining at the moment of assessment 
would answer two questions:

1. Presence of Staining at all time points? (Yes/No)
2. Is it persistent in a specific zone of the cornea, or dose it disappears or change during the 

visit? (Yes/No)

Only the subjects who were in either one of the two categories defined the same way as in Study 
NGF0212 would be considered as having a complete resolution of corneal staining. The 
applicant also provided an addendum to the CSR to include the analyses results for the FDA-
recommended primary endpoint. 

Reviewer’s comment: The original CSR for Study NGF0214 was prepared for EMA and based 
on the protocol-defined primary endpoint. 

2.1.3 Specific Study Reviewed

This review focuses on the Phase 2 part of Study NGF0212 and Study NGF0214. Because the 
Phase I part of Study NGF0212 will not be discussed, Study NGF0212 will be hereinafter 
referred to as only the Phase 2 part of the study. Table 2 below briefly summarizes the two 
studies.
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Table 2: Summary of Studies NGF0212 and NGF0214
Trial ID Design* Treatment

/Sample Size
FDA-
Recommended 
Primary 
Endpoint
/Analysis

Analysis Results for the 
FDA-Recommended 
Primary Endpoint

Study 
NGF0212
/Primary 
objective:
To evaluate the 
efficacy and 
safety of 
rhNGF 20 
µg/mL and 10 
µg/mL as 
compared to 
the vehicle

MC, R, 
DB, VC 
trial

 rhNGF 10 
µg/mL / N=52
 rhNGF 20 
µg/mL / N=52
 Vehicle / 
N=52

The percentages 
of subjects with 
complete 
resolution of 
corneal staining 
at Weeks 4 and 8 
/ Chi-square test

 Both rhNGF 10 µg/mL (49%) 
and 20 µg/mL (58%) were 
superior to the vehicle 
(13.7%) for the primary 
endpoint at Week 4 (both 
nominal p-values < 0.001)

 Both rhNGF 10 µg/mL 
(62.7%) and 20 µg/mL (72%) 
were superior to the vehicle 
(33.3%) for the primary 
endpoint at Week 8 (nominal 
p-value = 0.003 and < 0.001, 
respectively) 

Study 
NGF0214
/Primary 
objective:
To evaluate the 
efficacy and 
safety of 
rhNGF 20 
µg/mL as 
compared to 
the vehicle 

MC, R, 
DB, VC 
trial

 rhNGF 20 
µg/mL / N=24
 Vehicle / 
N=24

The percentage 
of subjects with 
complete 
resolution of 
corneal staining 
at Week 8 / Chi-
square test

 rhNGF 20 µg/mL (56.5%) 
was superior to the vehicle 
(20.8%) for the primary 
endpoint at Week 4 (p-value 
= 0.012)

 rhNGF 20 µg/mL (65.2%) 
was superior to the vehicle 
(16.7%) for the primary 
endpoint at Week 8 (nominal 
p-value < 0.001) 

* MC: multi-center, R: randomized, DB: double-blinded, VC: vehicle controlled.

2.2 Data Sources 

The data sources for this review included clinical study reports, protocols, SAP, and datasets. 
Majority of the data sources are located at \\CDSESUB1\evsprod\BLA761094\0007; the revised 
ADAM datasets for Study NGF0212 and additional analyses regarding best corrected distance 
visual acuity (BCDVA) and corneal sensitivity in both studies are located at 
\\CDSESUB1\evsprod\BLA761094\0021. Upon our information request, the applicant also 
provided analyses of BCDVA based on the analysis of covariance (ANCOVA) model and last 
post-baseline carried forward (LOCF) method and analyses of improvement in corneal 
sensitivity based on the LOCF method, as well as subgroup analyses of the FDA-recommended 
primary endpoint based on the LOCF method (\\CDSESUB1\evsprod\BLA761094\0028). The 
applicant also provided analyses of change from baseline in corneal sensitivity inside the lesion 
based on the ANCOVA model adjusting only for baseline value 
(\\CDSESUB1\evsprod\BLA761094\0034).
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3 STATISTICAL EVALUATION

3.1 Data and Analysis Quality

The originally submitted ADAM datasets for Study NGF0212 missed the FDA-recommended 
primary endpoint. Upon our information request, the applicant submitted the revised dataset 
contained the primary efficacy endpoint on January 12, 2018. However, this revised dataset was 
still not sufficient enough to produce the primary results because not all missing data was 
imputed. Additionally, many secondary and exploratory results couldn’t be reproduced because 
the following datasets were either not complete or not accurate: subject-level analysis dataset, 
corneal sensitivity dataset, corneal clearing dataset, deterioration analysis dataset, BCDVA 
datasets, global evaluation efficacy dataset, time to event dataset, NEI-VFQ dataset and Schirmer 
tear test dataset. On March 6, 2018, another information request was sent asking for complete 
and accurate ADAM datasets. Off note: although the aforementioned ADAM datasets were not 
usable, the reviewer was still able to reproduce the primary and most of the secondary results 
using either the SDTM or modified ADAM datasets. 

On March 28, 2018, the applicant submitted the revised ADAM datasets, which were of 
sufficient quality for this reviewer to produce efficacy results for Study NGF0212. 

3.2 Evaluation of Efficacy

This section will discuss the efficacy results of Studies NGF0212 and NGF0214 separately. 

3.2.1 Evaluation of Efficacy in Study NGF0212

3.2.1.1 Study Design and Endpoints in Study NGF0212

Study NGF0212 was a Phase 2, randomized, multi-center, double-blinded study comparing two 
concentrations of rhNGF (10 µg/mL and 20 µg/mL) to the vehicle for the treatment of moderate 
or severe NK. 

The study enrolled 156 subjects from 32 sites of six countries: France, Germany, Italy, Poland, 
Spain, and the United Kingdom. The first subject was randomized on October 24, 2013, and the 
last subject exited the trial on May 19, 2016. The key inclusion criteria were as follows:

 At least 18 years of age
 Had moderate or severe NK involving only one eye
 PED or corneal ulceration of at least 2 weeks duration refractory to one or more 

conventional non-surgical treatments for NK (e.g., preservative-free artificial tears, 
discontinuation of preserved topical drops that can decrease corneal sensitivity, and 
therapeutic contact lenses)

 Evidence of decreased corneal sensitivity, defined as ≤ 4 cm using the Cochet-Bonnet 
aesthesionmeter, within the area of the PED or corneal ulcer and outside of the area of the 
defect in at least 1 corneal quadrant

 BCDVA < 75 
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The study had an 8-week controlled treatment period, an 8-week uncontrolled treatment period 
and a 48-week follow-up period. The controlled treatment period consisted of 7 visits: baseline, 
Weeks 1, 2, 3, 4, 6, and 8. At baseline, 156 subjects were randomized in a 1:1:1 ratio to receive 
either the rhNGF 10 µg/mL, rhNGF 20 µg/mL or vehicle according to their initial randomization 
scheme. Subjects randomized to the vehicle group were also assigned with a secondary 
randomization scheme. At the conclusion of the 8-week controlled treatment period, subjects were 
defined by the investigator as either completely healed (lesion size < 0.5 mm) or non-completely 
healed (lesion size ≥ 0.5 mm).

Subject randomized to the vehicle group at baseline but were not completely healed at Week 8 
were randomized for the second time according to their secondary randomization scheme to 
receive either rhNGF 10 µg/mL or 20 µg/mL for 8 weeks. This was referred to as the uncontrolled 
treatment period. Note that subjects who randomized to the vehicle group and progressed to 
deterioration during the controlled treatment period could also enter directly to the uncontrolled 
treatment period at the investigator’s discretion. The deterioration was defined as having one or 
more of the following: an increase in lesion size ≥ 1 mm, a decrease in BCDVA by > 5 letters, a 
progression in lesion depth to corneal melting or perforation, an onset of infection, and other 
evidence of deterioration. Subjects completing the uncontrolled treatment period entered a 48-
week follow-up period. 

Subjects randomized to either the rhNGF groups and subjects randomized to the vehicle group but 
were completely healed at Week 8 entered the 48-week follow-up period directly without entering 
the uncontrolled treatment period. 

During the follow-up period, subjects who were completely healed at end of either controlled 
(Week 8) or uncontrolled treatment period (Week 16) but experienced a recurrence recorded by 
the investigator were eligible to receive one additional course of treatment with ether rhNGF 10 
µg/mL or 20 µg/mL depending on their initial or secondary randomization scheme. Subjects could 
also receive preservative free antiviral/antibiotics eye drops if they were considered to be at 
imminent risk of deterioration at the investigator’s discretion during the controlled and 
uncontrolled treatment period, as well as during the follow-up period if the subjects were 
completely healed. 
  
A schematic for Study NGF0212 is displayed below in Figure 1. A schedule of study procedures 
for efficacy and safety assessments is provided in Appendix 1. 
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Figure 1: Study NGF0212 Schematic 

Source: Summary of Clinical Efficacy, Figure 2

As previously mentioned in Section 2.1.2, the original protocol-defined primary endpoint was the 
percentage of subjects with complete healing of the cornea, defined as lesion size < 0.5 mm as 
determined by the reading center at Week 4. This endpoint was accepted by EMA. The FDA-
recommended primary endpoint was the percentage of subjects with complete resolution of 
corneal staining, defined as 0 mm lesion size and no residual staining. 

Secondary endpoints during the controlled treatment period included the following:

 Percentage of subjects with complete healing of the cornea as determined by the reading 
center at Week 6
 

 Percentages of subjects with complete healing of the cornea as determined by the 
investigator at Weeks 4, 6, and 8

 
 Percentages of subjects who achieved an improvement in corneal sensitivity at Weeks 4, 

6, and 8. Corneal sensitivity was measured by the Cochet-Bonnet aesthesiometer both 
inside the lesion and in the four quadrants outside the lesion (superior nasal, inferior 
nasal, superior temporal, and inferior temporal). The improvement in corneal sensitivity 
was defined as > 0 change from baseline in Study NGF0212 and ≥ 0.5 change from 
baseline in Study NGF0214 (see Appendix 2 for a detailed definition of this endpoint).
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 Percentages of subjects with complete corneal clearing, defined as grade 0 on the 
modified Oxford scale at Weeks 4, 6, and 8. The modified Oxford scale measures the 
grade (density) of corneal staining outside the lesion (PED or corneal ulcer) and has 
seven levels: 0, 0.5, 1, 2, 3, 4, and 5  

 Percentages of subjects experiencing deterioration, defined as in Section 3.2.1.1, from 
baseline at Weeks 4, 6, and 8 

 Mean change in BCDVA from baseline at Week 8. A detailed description on how 
BCDVA was measured is provided in Appendix 2.

 Percentages of subjects gained at least 15 letters in BCDVA at Weeks 4, 6, and 8

 Time to onset of deterioration

 Investigator global evaluation of efficacy at Weeks 4 and 8. The investigator recorded 
global evaluation of efficacy based on a 5-point scale: “very good”, “good”, “moderate”, 
“poor”, and “unevaluable”

 Percentage change in lesion size (post-hoc)

Reviewer’s comment: In this review, although the percentage change in lesion size was 
summarized as a secondary endpoint in Section 3.2.1.4.2.1, this endpoint was one of the post-hoc 
non-primary efficacy endpoints defined in Study NGF0212. In Study NGF0214, the descriptive 
summary of this endpoint was one of the sensitivity analyses of the primary endpoint. The 
applicant presented the results for this endpoint (including p-values for the treatment 
differences) in its draft labeling.

Reviewer’s comment: As will be mentioned later in Section 3.2.1.4.2.1, our clinical review team 
believed that it is more meaningful to examine the corneal sensitivity in its original continuous 
form, instead of a dichotomous form (improvement or not). Thus, this reviewer also examined the 
mean change from baseline in corneal sensitivity inside the lesion and recommends its results be 
presented in the labeling.  

3.2.1.2 Statistical Methodologies in Study NGF0212

Two analysis populations were defined in Study NGF0212: Intent-to-Treat (ITT) population, 
which included all randomized subjects and safety population, which contained all subjects who 
received at least one dose of the study drug. 

In analysis of the protocol-defined primary endpoint, the applicant employed a chi-square test. 
The 2-sided significance level α was 0.0294 after using the Pocock method to adjust multiplicity 
due to comparing two rhNGF groups to the vehicle. Missing values were imputed using the 
LOCF method. Subjects who had no post-baseline primary measurement were excluded from the 
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analysis. To assess the impact of missing data, the applicant conducted sensitivity analyses on 
the ITT population treating missing data as failures (worse case imputation) and imputing the 
missing data using the multiple imputation method, as well as on the observed data.

The FDA-recommended primary endpoint was analyzed in a similar manner as the protocol-
defined primary endpoint, except that the multiple imputation was not included as one of the 
sensitivity analyses for missing data. 

Reviewer’s comments: Regarding the proposed multiplicity adjustment, the applicant used the 
Pocock method and provided the following reference for the method: Chow S., et al., Sample 
Size Calculations in Clinical Research. However, in the reference, the Pocock method is 
discussed as a statistical test for a group sequential design, not as a method for multiplicity due 
to testing more than one active treatments versus vehicle. Thus, this reviewer considers using a 
more conservative Type I error controlling method, Bonferroni correction, to adjust for 
multiplicity. As will be discussed later in Section 3.2.1.4.1, the efficacy results were statistically 
significant, favoring the rhNGF groups even when the Bonferroni correction was applied. The 
primary results in Study NGF0212 will be presented based on the 95% confidence interval (CI) 
and nominal p-value. 

For the secondary endpoints listed in Section 3.2.1.1 above, excerpt for the percentage change in 
lesion size, the applicant originally only conducted the analyses based on the observed data. 
Dichotomous secondary endpoints were analyzed using the chi-square test. In analysis of the 
investigator global evaluation of efficacy, the applicant performed a multinomial proportional 
odds model including treatment, visit, and treatment by visit interaction as fixed effect and 
subject as the random effect. In analysis of the change from baseline in BCDVA, the applicant 
employed an ANCOVA model adjusting for baseline BCDVA. Upon our information request, 
the applicant also provided analyses for change in BCDVA and corneal sensitivity based on the 
LOCF method and ANCOVA model adjusting only for the baseline values. 

In analysis of the percentage change in lesion size, the applicant employed a mixed effects 
repeated measures model (MMRM), which included treatment, visit (Weeks 4 and 8), treatment 
by visit, and baseline lesion size as fixed effects and subject as the random effect. The MMRM 
was performed on the ITT population using the LOCF method to impute missing data.

Because there is no pre-specified method for multiplicity for the secondary and exploratory 
endpoints, the statistical significance for all secondary and exploratory results will be based on 
the 95% CI and nominal p-value of 0.05. 

3.2.1.3 Patient Disposition, Demographic and Baseline Characteristics

3.2.1.3.1 Patient Disposition

Table 3 shows a summary of subject disposition in Study NGF0212. Of 156 (52 per each 
treatment group) randomized subjects, 7 (13.5%), 13 (25%), and 4 (7.7%) subjects withdrew on 
or before Week 8 from the rhNGF 10 µg/mL, rhNGF 20 µg/mL, and vehicle groups, 
respectively. It appeared that more subjects withdrew from the two rhNGF groups than from the 
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vehicle group. Also, there were more subjects withdrew due to adverse events (AEs) in the two 
rhNGF groups (5.7% and 17.3% in the 10 µg/mL and 20 µg/mL groups, respectively) as 
compared to the vehicle (1.9%). 

Table 3: Subject Disposition for Study NGF0212 (All Randomized Subjects)
rhNGF

10 µg/mL
(N=52)
n (%)

rhNGF
20 µg/ml     
(N=52)
n (%)

Vehicle
(N=52)
n (%)

ITT 52 (100%) 52 (100%) 52 (100%)

Safety 52 (100%) 52 (100%) 52 (100%)

Premature Withdrawal on or before Week 8 7 (13.5%) 13 (25.0%) 4 (7.7%)
Reason for withdrawal

  Lack of efficacy 2 (3.8%) 1 (1.9%) 0 (0.0%)
  Adverse event  3 (5.7%) 9 (17.3%) 1 (1.9%)

  Decision unrelated to an adverse event 1 (1.9%) 1 (1.9%) 1 (1.9%)
  Other 1 (1.9%) 2 (3.8%) 2 (3.8%)

10 µg/ml 20 µg/ml
Entered uncontrolled treatment period - -

10 (19.2%) 13 (25%)
Entered 48-week follow-up period 45 (86.5%)      39 (75.0%) 47 (90.4%)

Completed follow-up period 33 (63.5%) 33 (63.5%) 38 (73.1%)
Source: Addendum to NGF0212 CSR, Tables 5, 6, and 7
Note: Among subjects prematurely withdrew on or before Week 8, 3 subjects in the rhNGF 10 µg/mL group and 4 subjects in the rhNGF 20 
µg/mL group withdrew at Week 8. However, among those withdrew at Week 8, subjects 314013 (rhNGF 10 µg/mL), 314008 (rhNGF 20 µg/mL), 
and 342003 (rhNGF 20 µg/mL) actually withdrew 35, 28, and 14 days after randomization and had their last visits recorded as Week 8 visits in 
the case report forms and datasets (see Appendix 3 for detail).  

3.2.1.3.2 Demographic and Baseline Characteristics

Table 4 presents a summary of demographic and baseline characteristics by treatment group in 
Study NGF0212. Study subjects had a mean age approximately 60 years in three treatment 
groups. The majority of study subjects were non-Hispanic (over 78%) and white (over 85%); a 
large proportion of subjects had baseline BCDVA equal to 0 (around 30% in three treatment 
groups). 

In general, demographic and baseline characteristics were balanced across groups, except that the 
rhNGF 20 µg/mL group had slightly lower baseline mean BCDVA (24.2) compared to the other 
two treatment groups (30.7 in the rhNGF 10 µg/mL group and 32.4 in the vehicle group). 
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Table 4: Demographic and Baseline Characteristics for Study NGF0212 (ITT)
rhNGF 

10 µg/mL
(N=52)

rhNGF 
20 µg/ml
(N=52)

Vehicle
(N=52)

Mean (SD) 59(17.2) 62.5(14) 60.4(16.8)
Median 61.5 63.5 60.5Age (years)

Min, Max 20, 87 18, 95 23, 91
< 60 25(48.1%) 19(36.5%) 25(48.1%)Age Group ≥ 60 27(51.9%) 33(63.5%) 27(51.9%)

Female 30(57.7%) 30(57.7%) 35(67.3%)Sex Male 22(42.3%) 22(42.3%) 17(32.7%)
White 46(88.5%) 51(98.1%) 45(86.5%)Race Non-White 1(1.9%) 0 (%) 2(3.8%)

Hispanic or 
Latino 6(11.5%) 9(17.3%) 5(9.6%)

Ethnicity NOT Hispanic 
or Latino 42(80.8%) 42(80.8%) 41(78.8%)

Mean (SD) 3.3(2.3) 3.4(2.5) 3.5(2.5)
Median 2.9 2.8 3.3Baseline lesion size determined by the reading center

Min, Max 0, 10.2 0, 10.3 0, 12.1
Percentage of BCDVA equal to 0 Yes 16 (30.8%) 17 (32.7%) 15 (28.9%)

Mean (SD) 30.7(28.3) 24.2(25.9) 32.4(26.1)
Median 27 14.5 34Baseline BCDVA

Min, Max 0, 75 0, 77 0, 72
Mean (SD) 28.1(62.2) 30.2(56.8) 24.3(46.8)

Median 4.8 12.3 6Time since initial diagnosis of NK (months)
Min, Max 0.7, 350.6 0.8, 331.9 0.8, 271.6
Mean (SD) 1.1 (1.1) 1.1 (1.3) 1.0 (1.2)

Median 1.0 0 0.5   Corneal Sensitivity inside the lesion
Min, Max 0, 3.5 0, 4 0, 4

Stage 2 21(40.4%) 27(51.9%) 28(53.8%)Severity of NK Stage 3 31(59.6%) 25(48.1%) 24(46.2%)
Source: NGF0212 CSR, Tables 28 and 29 and reviewer’s analysis (in blue)
Note: SD stands for standard deviation 

3.2.1.4 Results and Conclusions for Study NGF0212 

3.2.1.4.1 Results for the Primary Endpoints in Study NGF0212

Figure 2 shows the efficacy results for the primary endpoints at Weeks 4, 6, and 8. For the FDA-
recommended primary endpoint, treatment with both rhNGF concentrations resulted in a 
statistically significant higher percentage of subjects with complete resolution of corneal 
staining, as compared to the vehicle at Weeks 4 and 8 (primary evaluation time points). 

At Week 4, 49%, 58%, and 13.7% of subjects achieved complete resolution of corneal staining 
in the rhNGF 10 µg/mL, rhNGF 20 µg/mL and vehicle, respectively. The treatment difference 
between the rhNGF 10 µg/mL and the vehicle was 35.3% (95% CI: 18.6%, 52%; p-value < 
0.001); the treatment difference between the rhNGF 20 µg/mL and the vehicle was 44.3% (95% 
CI: 27.7%, 60.9%; p-value < 0.001). 
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At Week 8, 62.7%, 72%, and 33.3% of subjects achieved complete resolution of corneal staining 
in the rhNGF 10 µg/mL, rhNGF 20 µg/mL and vehicle, respectively. The treatment difference 
between the rhNGF 10 µg/mL and the vehicle was 29.4% (95% CI: 10.9%, 47.9%; p-value = 
0.003) and between the rhNGF 20 µg/mL and the vehicle was 38.7% (95% CI: 20.7%, 56.6%; p-
value < 0.001). 

Note that the results for the FDA-recommended primary endpoint would still be significant even 
when the relative conservative Bonferroni correction was applied: all p-values (three p-values < 
0.001 and one p-value = 0.003) were less than the Bonferroni adjusted α = 0.05/4 = 0.0125.

At Week 6, the treatment differences between the two rhNGF groups and vehicle numerically 
favored the rhNGF groups, the difference between the rhNGF 10 µg/mL and the vehicle 
achieved statistical significance. 

The above results were robust to the handling of missing data. The results remained significant 
when treating all missing data as failures and when using only the observed data (see Appendix 4 
for detail). The amount of missing data is shown in a summary table of the percentages of 
subjects who had a quantitative measurement of lesion size as determined by the reading center 
by visit (Appendix 5).

The above results were also supported by the analysis of the protocol-defined primary endpoint 
of complete healing of the cornea as determined by the reading center. For both rhNGF groups, 
treatment effect for the protocol-defined primary endpoint was significant at Weeks 4 and 8, but 
not at Week 6.
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improvement in corneal sensitivity inside the lesion, percentage of subjects who experienced 
complete corneal clearing, percentage of subjects who experienced deterioration from baseline, 
and percentage of subjects with BCDVA gained at least 15 letters. 

For the rhNGF 10 µg/mL group, statistically significant treatment effects were observed for the 
endpoint of complete healing of the corneal by the investigator at Weeks 4 and 8, for the 
endpoint of improvement in corneal sensitivity at Week 6, for the endpoint of improvement in 
corneal sensitivity inside the lesion at Week 8, for the endpoint of complete corneal clearing at 
Weeks 6 and 8, and for the endpoint of BCDVA gain at least 15 letters at Week 8. For the rest of 
the secondary endpoints in Figure 3, although the treatment differences did not reach the 
statistical significance, the results numerically favored the rhNGF 10 µg/mL group. 

For the rhNGF 20 µg/mL group, statistically significant treatment effects were observed for the 
endpoint of complete healing of the corneal by the investigator at Weeks 4, 6, and 8. For the rest 
of secondary endpoints in Figure 3, although the estimated treatment differences did not reach 
the statistical significance, the results numerically favored the rhNGF 20 µg/mL group, except 
for the endpoint of improvement in corneal sensitivity at Week 4. 

In addition, as the clinical team suggested that the continuous form of corneal sensitivity could 
be more meaningful than the dichotomous form of the data (improvement or not), this review 
also analyzed the change from baseline in corneal sensitivity inside the lesion at Week 8. Based 
on an ANCOVA model that adjusted only for baseline values, there was no significant treatment 
difference between the rhNGF 20 µg/mL and vehicle at Week 8 (Appendix 6). 
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Table 5: Efficacy Results for Secondary Endpoints of Complete Healing of the Cornea by 
the Investigator, Improvement in Corneal Sensitivity, Improvement in Corneal Sensitivity 
within the Lesion, Complete Corneal Clearing, Deterioration Experienced, and BCDVA 
Gain at least 15 Letters at Weeks 4, 6, and 8 for Study NGF0212 (ITT; OBS)

rhNGF 
10 µg/mL

rhNGF 
20 µg/mL

Vehicle rhNGF 10 µg/mL - vehicle rhNGF 20 µg/mL - vehicle

  n/N (%) n/N (%) n/N (%) Difference (95% CI) P-value Difference (95% CI) P-value
Week 4 25/48 

(52.1%)
25/41 
(61%)

10/38 
(26.3%) 25.8% (5.9%, 45.7%) 0.0157 34.7% (14.2%, 55.1%) 0.0019

Week 6 27/44 
(61.4%)

25/39 
(64.1%)

16/39 
(41%) 20.3% (-0.8%, 41.4%) 0.0642 23.1% (1.5%, 44.6%) 0.0413

Complete 
healing of 
the cornea 
by the 
investigator Week 8 37/47 

(78.7%)
33/42 

(78.6%)
20/38 

(52.6%) 26.1% (6.4%, 45.8%) 0.0109 25.9% (5.8%, 46.1%) 0.0143

Week 4 31/45 
(68.9%)

22/36 
(61.1%)

26/41 
(63.4%) 5.5% (-14.5%, 25.5%) 0.5917 -2.3% (-24%, 19.4%) 0.8351

Week 6 34/41 
(82.9%)

23/34 
(67.6%)

21/38 
(55.3%) 27.7% (8.1%, 47.2%) 0.0076 12.4% (-9.9%, 34.7%) 0.2819

Corneal 
sensitivity

Week 8 33/42 
(78.6%)

29/38 
(76.3%)

26/38 
(68.4%) 10.2% (-9.1%, 29.4%) 0.3028 7.9% (-12.1%, 27.9%) 0.4416

Week 4 25/45 
(55.6%)

21/37 
(56.8%)

17/41 
(41.5%) 14.1% (-6.8%, 35%) 0.1916 15.3% (-6.7%, 37.3%) 0.1772

Week 6 26/41 
(63.4%)

24/35 
(68.6%)

22/38 
(57.9%) 5.5% (-16%, 27.1%) 0.6156 10.7% (-11.3%, 32.7%) 0.3452

Corneal 
sensitivity 
inside the 
lesion 

Week 8 29/42 
(69%)

23/38 
(60.5%)

18/38 
(47.4%) 21.7% (0.5%, 42.8%) 0.0492 13.2% (-9.1%, 35.4%) 0.2499

Week 4 10/48 
(20.8%)

8/41 
(19.5%)

3/42 
(7.1%) 13.7% (-0.2%, 27.6%) 0.0653 12.4% (-2%, 26.8%) 0.0966

Week 6 11/45 
(24.4%)

9/39 
(23.1%)

3/40 
(7.5%) 16.9% (2%, 31.9%) 0.0355 15.6% (0%, 31.1%) 0.0538

Complete
Corneal
Clearing 

Week 8 13/48 
(27.1%)

9/42 
(21.4%)

4/40 
(10%) 17.1% (1.4%, 32.7%) 0.0433 11.4% (-4.1%, 26.9%) 0.1567

Week 4 1/49 
(2%)

1/42 
(2.4%)

2/43 
(4.7%) -2.6% (-10%, 4.8%) 0.5973 -2.3% (-10.1%, 5.5%) 1

Week 6 1/45 
(2.2%)

0/39 
(0%)

4/40 
(10%) -7.8% (-18%, 2.5%) 0.1827 -10% (-19.3%, -0.7%) 0.1156

Deterioratio
n 
experienced

Week 8 2/48 
(4.2%)

3/42 
(7.1%)

6/40 
(15%) -10.8% (-23.3%, 1.6%) 0.1342 -7.9% (-21.4%, 5.7%) 0.3065

Week 4 18/49 
(36.7%)

14/41 
(34.1%)

9/43 
(20.9%) 15.8% (-2.4%, 34%) 0.0967 13.2% (-5.7%, 32.2%) 0.1745

Week 6 20/45 
(44.4%)

15/39 
(38.5%)

11/40 
(27.5%) 16.9% (-3.1%, 37%) 0.1052 11% (-9.6%, 31.6%) 0.2999

At least 15 
letters gain

Week 8 24/48 
(50%)

17/41 
(41.5%)

9/40 
(22.5%) 27.5% (8.3%, 46.7%) 0.008 19% (-0.9%, 38.8%) 0.0676

Source: NGF0212 CSR, Tables 14.2.1.1.6b, 14.2.1.2.4b, 14.2.1.3.6b, 14.2.3.1b, 14.2.3.2b, 14.2.3.3b, 14.2.6.1b, 14.2.6.2b, 
14.2.6.3b, 14.2.4.1.1b, 14.2.4.1.2b, 14.2.4.1.3b, 14.2.2.2b, 14.2.2.3b, and 14.2.2.4b, NGF0212 Phase II post-hoc analysis, Tables 
14.2.3.5b, and reviewer’s analysis (in blue)
Note: OBS = observed data. For the endpoint of deterioration experienced, p-values were based on Fisher’s exact test due to the 
small number of subjects experienced a deterioration. For other endpoints, the p-values were based on Chi-square test.

Mean Change from Baseline in BCDVA 

Figure 4 displays the sample mean change from baseline in BCDVA at each visit up to Week 8. 
Missing BCDVA measurements were imputed using the LOCF method. Both rhNGF groups had 
a greater mean change from baseline in BCDVA than the vehicle at all visit. At Weeks 6 and 8, 
the treatment difference between the rhNGF 10 µg/mL and vehicle appeared to be greater than 
that between the rhNGF 20 µg/mL and vehicle. These observations were supported by the 
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Investigator Global Evaluation of Efficacy

As shown in Table 7, at Week 4, both rhNGF groups had higher proportions of subjects with 
evaluation responses of “very good” and “good” compared to the vehicle. At Week 8, the rhNGF 
10 µg/mL group had higher proportions of subjects with response “very good” and “good” than 
the vehicle; the rhNGF 20 µg/mL group had a similar proportion of subjects with an evaluation 
response of “very good” to the vehicle and a higher proportion of subjects with response of 
“good” than the vehicle. Based on the multinomial proportional odds model performed by the 
applicant, the probability of having a more favorable response was statistically higher in the 
rhNGF 10 µg/mL group as compared to the vehicle at both Week 4 (odds ratio = 2.18, p-value = 
0.041) and Week 8 (odds ratio = 2.47, p-value = 0.04). 

Table 7: Results for Investigator Global Evaluation for Study NGF0212 (ITT; OBS) 
Visit Response rhNGF 10 µg/mL rhNGF 20 µg/mL Vehicle

VERY GOOD 19/48 (39.6%) 14/41 (34.1%) 11/43 (25.6%)
GOOD 18/48 (37.5%) 20/41(48.8%) 15/43 (34.9%)
MODERATE 7/48 (14.6%) 3/41(7.3%) 9/43 (20.9%)
POOR 3/48 (6.3%) 4/41(9.8%) 8/43 (18.6%)

Week 4

NON-EVALUABLE 1/48 (2.1%) 0/41(0%) 0/43 (0%)
VERY GOOD 23/48 (47.9%) 17/42 (40.5%) 16/40 (40.0%)
GOOD 15/48 (31.3%) 19/42 (45.2%) 8/40 (20.0%)
MODERATE 6/48 (12.5%) 2/42 (4.8%) 5/40 (12.5%)
POOR 2/48 (4.2%) 4/42 (9.5%) 11/40 (27.5%)

Week 8

NON-EVALUABLE 2/48 (4.2%) 0/42 (0%) 0/40 (0%)
Source: NGF0212 CSR, Table 14.2.5b

3.2.1.4.2.2 Secondary Endpoint during Follow-up Period and Exploratory Endpoints 

Long term efficacy endpoints

Table 8 is a summary of the percentage of subjects who remained healed 12, 24, 36, and 48 
weeks after achieved complete healing of the cornea at either Week 8 or 16 as determined by the 
reading center and the percentage of subjects who had a recurrence 12, 24, 36, and 48 weeks 
after achieved complete healing of the cornea at either Week 8 or 16 as determined by the 
reading center. It appeared that majority of subjects remained healed in all three treatment 
groups, and more subjects in the vehicle group remained healed than in the two rhNGF groups. 
Table 8 also suggests that the number of subjects who had a recurrence appeared to be small in 
all three treatment groups.

Analysis of the percentage of subjects who remained healed and the percentage of subjects who 
had a recurrence 12, 24, 36, and 48 weeks after achieved complete healing of the cornea at Week 
8 yielded similar results (Appendix 7).
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Table 8: Summary of Subjects Remaining Healed or Having a Recurrence 12, 24, 36, and 
48 Weeks after Achieved Complete Healing (< 0.5 mm in Lesion Size) at either Week 8 or 
16 for Study NGF0212 (ITT; OBS) 

Time after 
complete 
healing

rhNGF 
10 µg/ml
n/N (%)

rhNGF 
20 µg/ml
n/N (%)

Vehicle 
n/N (%)

12 weeks 34/39 (87.2%)  33/37 (89.2%) 20/20 (100.0%)
24 weeks 28/34 (82.4%) 33/37 (89.2%) 20/20 (100.0%)

      36 weeks 26/31 (83.9%) 32/38 (84.2%) 20/20 (100.0%)

Percentage of subjects who remained 
healed after achieved complete 

healing during follow-up
      48 weeks 26/31 (83.9%) 28/35 (80.0%) 19/20 (95.0%)

12 weeks 2/39 (5.1%) 4/40 (10.0%) 0/21 (0%)
24 weeks 3/35 (8.6%) 2/37 (5.4%) 0/21 (0%)

      36 weeks 0/33 (0%) 4/38 (10.5%) 0/21 (0%)

Percentage of subjects who had 
recurrence after achieved complete 

healing during follow-up
      48 weeks 1/32 (3.1%) 3/35 (8.6%) 1/21 (4.8%)

Source: Summary of clinical efficacy, Tables 53 and 56.  
Note: n/N = number of subjects either remained healed or had a recurrence / number of subjects who had a response available and 
who achieved complete healing of the cornea as determined by the reading center at either Week 8 or 16. For the vehicle group, 
subjects could only achieve complete healing of the cornea at Week 8. 

Exploratory endpoints

The applicant also reported the following exploratory results that showed a statistically 
significant treatment difference between either dose of rhNGF and vehicle (see Appendix 8 for a 
brief summary of all exploratory results): 

 The median times to onset of healing were 8 days, 14 days, and 14 days for the rhNGF 10 
µg/mL, rhNGF 20 µg/mL and vehicle groups, respectively. Onset of healing was defined as 
a > 20% reduction in the lesion size compared to baseline. There were significant 
differences between the rhNGF 10 µg/mL and vehicle (log-rank test p-values = 0.002) and 
between the rhNGF 20 µg/mL and vehicle (log-rank test p-value = 0.015) with respect to 
time to onset of healing. 

 The median times to complete healing of the cornea were 29 days, 28 days, and 56 days for 
the rhNGF 10 µg/mL, rhNGF 20 µg/mL and vehicle groups, respectively. There were 
significant differences between the rhNGF 10 µg/mL and vehicle (log-rank test p-value = 
0.002) and between the rhNGF 20 µg/mL and vehicle (log-rank test p-value = 0.002) with 
respect to the time to complete healing of the cornea. 

 The mean changes from baseline in Schirmer test measurement were higher in two rhNGF 
groups (3.7 and 3.0 mm in the rhNGF 10 µg/mL and 20 µg/mL groups, respectively) as 
compared to the vehicle (-0.9 mm) at Week 4. The favorable results were also shown at 
Week 8 (4.2 and 2.0 mm in the rhNGF 10 µg/mL and 20 µg/mL groups, respectively, 
versus -1.7 mm in the vehicle group). The applicant’s MMRM indicated statistically 
significant treatment differences between the rhNGF 10 µg/mL and the vehicle at Weeks 4 
and 8. The MMRM included treatment, visit, treatment by visit interaction, and baseline 
measurement as fixed terms and subject as the random term.
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3.2.1.4.3 Conclusions for Study NGF0212

Study NGF0212 demonstrated superiority of both rhNGF 10 µg/mL and 20 µg/mL to the vehicle 
for both the FDA-recommended and protocol-defined primary endpoints at Weeks 4 and 8. 
Secondary results were in general supportive of these superiority primary results. The analyses of 
the following secondary endpoints demonstrated a statistically significant treatment effect of 
rhNGF: 
 

 Analysis of the complete healing of the cornea by the investigator showed significant 
treatment differences between the rhNGF 10 µg/mL and vehicle at Weeks 4 and 8

 Analysis of the complete healing of the cornea by the investigator showed significant 
treatment differences between the rhNGF 20 µg/mL and vehicle at Weeks 4, 6, and 8

 Analysis of the improvement in corneal sensitivity showed a significant treatment 
difference between the rhNGF 10 µg/mL and vehicle at Week 6

 Analysis of the improvement in corneal sensitivity within the lesion showed a significant 
treatment difference between the rhNGF 10 µg/mL and vehicle at Week 8

 Analysis of the complete corneal clearing showed significant treatment differences 
between the rhNGF 10 µg/mL and vehicle at Weeks 6 and 8

 Analysis of the BCDVA gain at least 15 letters showed a significant treatment difference 
between the rhNGF 10 µg/mL and vehicle at Week 8

 Analysis of the mean change in BCDVA from baseline to Week 8 showed a significant 
treatment difference in LS means between the rhNGF 10 µg/mL and vehicle

 Analysis of the investigator global evaluation of efficacy showed significant treatment 
differences between the rhNGF 10 µg/mL and vehicle at Weeks 4 and 8.

Additionally, it appeared that the once the subjects achieved complete healing of the cornea as 
determined by the reading center, the rate of remained healed was high and the rate of recurrence 
was low in all three treatment groups. In analyses of exploratory endpoints, significant treatment 
differences were observed between the two rhNGF groups and vehicle for the endpoints of time 
to onset of healing and time to complete healing. Significant treatment differences between the 
rhNGF 10 µg/mL and vehicle were also observed for the endpoint of mean change from baseline 
in Schirmer test at Weeks 4 and 8. 
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3.2.2 Evaluation of Efficacy in Study NGF0214

3.2.2.1 Study Design and Endpoints

Study NGF0214 was a randomized, multi-center, double-blinded, Phase 2 study comparing the 
rhNGF 20 µg/mL with L-methionine (hereinafter refers to as rhNGF 20 µg/mL) to the vehicle 
with L-methionine (hereinafter refers to as vehicle) for the treatment of moderate or severe NK. 
The study enrolled 48 subjects from 11 sites in the US. The first subject was randomized on May 
1, 2015 and the last subject had the last visit for follow-up on August 6, 2016.

Study NGF0214 shared similar designs with Study NGF0212. The main differences between the 
two studies included: 

1. While Study NGF0212 randomized subjects to receive one of the two doses of rhNGF 
and vehicle in a 1:1:1 ratio, Study NGF0214 only randomized subjects to receive either 
the proposed dose (rhNGF 20 µg/mL) or vehicle in a 1:1 ratio. 

2. Study NGF0214 had a shorter follow-up period (24 weeks) than Study NGF0212 (48 
weeks).

3. While Study NGF0212 only enrolled subjects with monolateral NK, Study NGF0214 
could enroll subjects with bilateral NK, and the study eye was defined as the worse 
affected eye. 

 A schematic for the Study NGF0214 is displayed below in Figure 5. A schedule of procedures 
and study assessments is displayed in Appendix 9.

Figure 5: Study Schematic for Study NGF0214.

Source: NGF0214 CSR, Text Figure 1
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3.2.2.2 Statistical Methodologies for Study NGF0214

Study NGF0214 defined two analysis populations: ITT population, which contained all 
randomized subjects and safety population, which contained all subjects who received at least 
one dose of the study drug.

Although the FDA-recommended primary endpoint in Study NGF0214 was the percentage of 
subjects with complete resolution of corneal staining at Week 8, the applicant presented the 
results for this endpoint at both Weeks 4 and 8 as the primary results in its Clinical Overview and 
Summary of Clinical Efficacy. Secondary endpoints in Study NGF0214 were very similar to 
those in Study NGF0212.  

In analysis of the FDA-recommended primary endpoint, the applicant conducted a chi-square 
test on the ITT population. Missing data was imputed using the LOCF method. Subjects without 
any post-baseline primary measurements were excluded from the LOCF analysis. The applicant 
also conducted several sensitivity analyses, for example, treating subjects received additional 
preservative-free topical antibiotics/antiviral eye drops as failures, treating subjects progressed to 
deterioration as failures, treating missing data as failures, imputing missing data using the 
multiple imputation method, and performing the analysis on the observed data. Tipping point 
analysis, which replaced missing values with failures incrementally one-by-one until all missing 
values were replaced, was also performed.   

For analyses of the secondary endpoints, because the applicant did not pre-specify a method for 
adjusting for multiplicity, the statistical significance for the results will be based on the nominal 
statistical significance level of 0.05. 

3.2.2.3 Patient Disposition, Demographic and Baseline Characteristics

3.2.2.3.1 Patient Disposition

Table 9 shows a summary of subject disposition in Study NGF0214. A total of 48 subjects were 
randomized to the rhNGF 20 µg/mL (N=24) or vehicle (N=24). One subject randomized to the 
rhNGF 20 µg/mL discontinued from the study prior to the first post-baseline visit before 
receiving any study medication and had only the baseline data collected. 

In the rhNGF 20 µg/mL group, of the 6 subjects prematurely discontinued from the study on or 
before Week 8, 4 were discontinued due to AE, and 2 were due to “Other”. However, these two 
subjects discontinued due to “Other” further specified their reasons for discontinuation as “had 
non-controlled intraocular pressure and glaucoma specialist recommended patient not to 
participate in the study” and “was worried about her treated eye after she had experienced an 
adverse event (possible ocular infection) and withdrew from the study”.  

In the vehicle group, of the 9 subjects prematurely discontinued from the study on or before 
Week 8, 3 were discontinued due to AE and the rest 6 subjects terminated the controlled 
treatment period prematurely and entered directly into the uncontrolled treatment period. 
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Table 9: Subject Disposition for Study NGF0214 (All Randomized Subjects)
rhNGF 20 µg/ml (N=24)

n (%)
Vehicle (N=24)

n (%)
ITT 24 (100%) 24 (100%)
Safety 23 (95.8%) 24 (100%)
Premature withdrawal on or before Week 8 6 (25%) 9 (37.5%)
Reason for withdrawal

  Adverse event 4 (16.7%) 3 (12.5%)
  Other 2 (8.3%) 0 (0.0%)
  Terminated (entered uncontrolled period) 0 (0.0%) 6 (25%)

20 µg/ml
Entered uncontrolled treatment period -

13 (54.2%)
Entered follow-up period 18 (75 %) 17 (70.8%)
Completed follow-up period 15 (62.5%) 16 (66.7%)

Source: Addendum to Study NGF0214 CSR, Figure 1 and Summary of Clinical Efficacy, Table 8
Note: see Appendix 10 for the lesion size of subjects prematurely withdrew from the study on or before Week 8.

3.2.2.3.2 Demographic and Baseline Characteristics

Table 10 is a summary of demographic and baseline characteristics for Study NGF0214. Study 
subjects had a mean age approximately 65 years in two treatment groups. The majority of 
subjects were white (over 83%) and non-Hispanic (over 79%). Although Study NGF0214 was 
small, demographic and baseline characteristics were generally well-balanced between the two 
treatment groups except for baseline BCDVA. At baseline, the rhNGF 20 µg/mL group had a 
lower mean BCDVA (20) as compared to the vehicle (39.2); the rhNGF 20 µg/mL group also 
had a higher percentage of subjects with baseline BCDVA = 0 (54.7%) as compared to the 
vehicle (12.5%).
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Table 10: Demographic and Baseline Characteristics for Study NGF0214 (ITT)
rhNGF 20 µg/ml

(N=24)
Vehicle
(N=24)

Mean (SD) 65.9 (13.9) 64.5(14.2)
Median 66.5 65Age (Years)

Min, Max 33, 94 35, 92
< 60 6 (25%) 9 (37.5%)Age Group ≥ 60 18 (75%) 15 (62.5%)

Female 14 (58.3%) 15 (62.5%)Sex Male 10 (41.7%) 9 (37.5%)
White 20 (83.3%) 20 (83.3%)Race Non-White 4 (16.7%) 4 (16.7%)

Hispanic or Latino 0 (0%) 1 (4.2%)Ethnicity NOT Hispanic or Latino 20 (83.3%) 19 (79.2%)
Mean (SD) 3.5 (2.0) 3.0 (1.9)

Median 3.1 3.0Baseline lesion size as measured by the reading center
Min, Max 0.5, 8.2 0.2, 6.1
Mean (SD) 20 (26.3) 39.2 (28.8)

Median 0 38.5Baseline BCDVA
Min, Max 0, 74 0, 95

Baseline BCDVA = 0 Yes 13 (54.7%) 3 (12.5%)
Mean (SD) 31.1 (108.3) 33 (73.8)

Median 4 13Time since initial diagnosis of NK (months)
Min, Max 0, 535 0, 366
Mean (SD) 0.8 (1.2) 0.6 (0.7)

Median 0 0.5Baseline corneal sensitivity inside the lesion
Min, Max 0, 4 0, 2

Stage 2 15 (62.5%) 18 (75%)Severity of NK Stage 3 9 (37.5%) 6 (25%)
Source: NGF0214 CSR, Tables 14.1-3.1 and 14.1-4 and reviewer’s analysis (in blue)

3.2.2.4 Results and Conclusions for Study NGF0214

3.2.2.4.1 Results for the Primary Endpoints for Study NGF0214

Figure 6 shows the results for FDA-recommended and original protocol-defined primary 
endpoints at Weeks 4, 6, and 8. For FDA-recommended primary endpoint, at Week 8 (primary 
evaluation time point), 65.2% and 16.7% of subjects achieved complete resolution of corneal 
staining in the rhNGF 20 µg/mL and vehicle, respectively. The estimated treatment difference 
(rhNGF 20 µg/mL - vehicle) of 48.6% was statistically significant (95% CI: 24%, 73.1%).  

At Week 4, 56.5% and 20.8% of subjects achieved complete resolution of corneal staining in the 
rhNGF 20 µg/mL and vehicle, respectively. The estimated treatment difference of 35.7% was 
statistically significant (95% CI: 9.7%, 61.7%). At Week 6, although the treatment difference did 
not reach the statistical significance, the result numerically favored the rhNGF 20 µg/mL.  

The above result was robust to the handling of missing data (see Appendix 5 for the amount of 
missing). The treatment difference at Week 8 remained significant when various missing data 
handling methods were applied: worst case imputation, multiple imputation, and using observed 
data only. Furthermore, tipping point analysis could not identify a tipping point as the analysis 
was statistically significant for all imputations. The above result was also robust to the use of 
preservative-free topical antibiotics/antiviral eye drops: the treatment difference at Week 8 was 
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3.2.2.4.2 Results for the Non-Primary Endpoints for Study NGF0214 

Complete Healing of the Cornea by the Investigator
Improvement in Corneal Sensitivity 
Improvement in Corneal Sensitivity inside the Lesion
Complete Corneal Clearing
Deterioration Experienced
BCDVA Gain at least 15 letters

Figure 7 shows the results for the following secondary endpoints at Weeks 4, 6, and 8 for Study 
NGF0214: percentages of subjects with complete healing of the cornea by the investigator, 
percentages of subjects with an improvement in corneal sensitivity, percentages of subjects with 
an improvement in corneal sensitivity inside the lesion, percentages of subjects who experienced 
complete corneal clearing, percentages of subjects who experienced deterioration from baseline, 
and percentages of subjects with BCDVA gain at least 15 letters. Although none of these 
secondary analyses in Figure 7 yielded statistically significant treatment difference, the results 
numerically favored the rhNGF 20 µg/mL group for most of the endpoints except for the 
complete corneal clearing at Week 6 and BCDVA gain 15 letters at Weeks 4 and 8.  

Similar to Study NGF0212, change from baseline in corneal sensitivity inside the lesion was also 
analyzed using the ANCOVA model. The results showed a non-significant treatment difference 
when the model was applied on the ITT observed data and a significant treatment difference 
when the model was applied on the ITT population imputing missing data using the LOCF 
method (Appendix 6).
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of the protocol-defined primary endpoint of complete healing of the cornea as determined by the 
reading center at Week 8. Other secondary analyses were in general supportive, too. The 
treatment difference (rhNGF 20 µg/mL - Vehicle) in the percentage change in lesion size at 
Weeks 4 and 8 appeared to be statistically significant. 

3.3 Safety Evaluation

This section mainly focuses on the safety during the controlled treatment period. For a 
comprehensive review of safety, please refer to Dr. Rhea Lloyd’s clinical review.
 
Table 12 briefly summarizes the incidences of AEs, serious AE (SAEs), and AEs leading to 
death during the controlled treatment period. In Study NGF0212, the rhNGF 20 µg/mL group 
had numerically higher incidences of AEs and SAEs as compared to the rhNGF 10 µg/mL and 
vehicle groups. The most frequently reported AE was eye pain (3.8%, 9.6%, and 7.7% in the 
rhNGF 10 µg/mL, rhNGF 20 µg/mL and vehicle, respectively); the most frequently reported 
SAE was disease progression (0%, 3.8%, and 3.8% in rhNGF 10 µg/mL, rhNGF 20 µg/mL and 
vehicle; Table 13). There were together 8 deaths: two occurred during the controlled treatment 
period and six occurred during the follow-up period. The AEs leading to death are presented in 
Table 14. The applicant stated that, “no deaths were considered related to study treatment.” 

In Study NGF0214, the rhNGF 20 µg/mL group had a numerically higher incidence of AEs and 
a lower incidence of SAEs than the vehicle group. The most frequently reported AE was visual 
acuity reduced (21.7% and 20.8% in the rhNGF 20 µg/mL and vehicle, respectively); the most 
frequented reported SAE was disease progression (4.3% and 8.3% in the rhNGF 20 µg/mL and 
vehicle, respectively; Table 13). There was one death reported during the follow-up period, and 
the subject died from an unknown cause (Table 14).

Table 12: Summary of Safety during the Controlled Treatment Period (Safety Population)
Study NGF0212 Study NGF0214

rhNGF
10 µg/mL 

(N=52)

rhNGF 
20 µg/ml
(N=52)     

Vehicle
(N=52) 

rhNGF 
20 µg/ml 
(N=23)    

Vehicle 
(N=24)

AEs 23 (44.2%) 27 (51.9%) 20 (38.5%) 21 (91.3%) 18 (75%)
SAEs 3 (5.8%) 9 (17.3%) 5 (9.6%) 3 (13%) 4 (16.7%)
AEs leading to death 1 (1.9%) 1 (1.9%) 0 0 0

Source: NGF0212 CSR Table 40 and NGF0214 CSR Table 14.3.1-1.1
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Table 13: Summary of SAEs during the Controlled Treatment Period (Safety Population)
Study NGF0212 Study NGF0214

rhNGF
10 µg/ml 
(N=52)

rhNGF
20 µg/ml 
(N=52)

Vehicle
(N=52)

rhNGF
20 µg/ml 
(N=23)

Vehicle 
 (N=24)

Subjects with at least one SAE  
n (%)

3 (5.8%) 9 (17.3%) 5 (9.6%) 3 (13.0%) 4 (16.7%)

   Disease progression 0 (0.0%) 2 (3.8%) 2 (3.8%) 1 (4.3%) 2 (8.3%)

   Visual acuity reduced 0 (0.0%) 1 (1.9%) 1 (1.9%) 0 (0.0%) 1 (4.2%)

   Malignant neoplasm 
progression

1 (1.9%) 1 (1.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

   Corneal endotheliasis 1 (1.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

   Corneal epithelium defect 0 (0.0%) 0 (0.0%) 1 (1.9%) 0 (0.0%) 0 (0.0%)

   Corneal edema 0 (0.0%) 0 (0.0%) 1 (1.9%) 0 (0.0%) 0 (0.0%)

   Corneal thinning 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (4.3%) 0 (0.0%)

   Eye inflammation 0 (0.0%) 1 (1.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

   Corneal graft rejection 0 (0.0%) 1 (1.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

   Abdominal hernia 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (4.2%)

   Aqueous humor leakage 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (4.3%) 0 (0.0%)

   Syncope 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (4.3%) 0 (0.0%)

   Myocardial infarction 1 (1.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

   Diverticulitis 1 (1.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

   Respiratory distress 1 (1.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

   Renal colic 0 (0.0%) 1 (1.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

   Aortic dissection 0 (0.0%) 1 (1.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

   Venous thrombosis 0 (0.0%) 1 (1.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

   Vertigo 0 (0.0%) 1 (1.9%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Source: NGF0212 CSR, Table 47 and Summary of Clinical Safety, Table 20

Table 14: Summary of Deaths (Safety Population)
Controlled treatment 
period

Follow-up period

rhNGF 10 µg/mL(N=52) 1 (progression of 
squamous cell carcinoma)

1 (cardiac failure)
1 (myocardial infarction)
1 (arrhythmia and dyspnea)
1 (aortic dissection, aortic rupture, and 
hemorrhagic shock)

rhNGF 20 µg/mL (N=52) 1 (lung cancer 
progression)

1 (respiratory failure)

NGF0212

Vehicle (N=52) 1 (respiratory failure)*
rhNGF 20 µg/mL (N=23) 1 (unknown cause)NGF0214
Vehicle (N=24)

Note: According to ADSL dataset, Subject 311007 died after the 8-week controlled treatment period and before 
receiving uncontrolled treatment. 
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5 SUMMARY AND CONCLUSIONS

5.1 Statistical Issues 

No major statistical issues were identified. 

5.2 Collective Evidence

The two rhNGF studies together provided evidence for the efficacy of rhNGF 20 µg/mL: 

 Both studies demonstrated superiority of the rhNGF 20 µg/mL to the vehicle for the 
FDA-recommended primary endpoint at Weeks 4 and 8. These primary results were 
robust of different missing data handing methods.

 Both studies also demonstrated superiority of the rhNGF 20 µg/mL to the vehicle for the 
protocol-defined primary endpoint.

 In Study NGF0212, the numeric trends for most secondary and exploratory endpoints 
favored the rhNGF 20 µg/mL group. In analyses of the complete healing of the cornea by 
the investigator at Weeks 4, 6, and 8, time to onset of healing, and time to complete 
healing, the treatment difference (rhNGF 20 µg/mL – vehicle) achieved statistical 
significance.

 In Study NGF0212, the lower dose, rhNGF 10 µg/mL, also demonstrated statistically 
significant treatment effect for the primary endpoints at Weeks 4 and 8 and for the 
following secondary and exploratory endpoints: complete healing of the cornea by the 
investigator at Weeks 4 and 8, improvement in corneal sensitivity at Week 6, 
improvement in corneal sensitivity inside the lesion at Week 8, complete corneal clearing 
at Weeks 6 and 8, BCDVA gain at least 15 letters at Week 8, mean change in BCDVA 
from baseline to Week 8, investigator global evaluation at Weeks 4 and 8, time to onset 
of healing, time to complete healing, and mean change in Schirmer test measurement 
from baseline at Weeks 4 and 8. 

 In Study NGF0214, the numeric trends for most secondary endpoints favored the rhNGF 
20 µg/mL group. For the endpoint of percentage change in lesion size at Weeks 4 and 8, 
the treatment differences (rhNGF 20 µg/mL – vehicle) appeared to be statistically 
significant.

 Results of subgroup analyses show a consistent significant treatment effect of the rhNGF 
20 µg/mL across subgroups of sex, age, race, and baseline NK stage.

5.3 Conclusions and Recommendations

In conclusion, based on the collective evidence summarized above, rhNGF 20 µg/mL 
demonstrated sufficient efficacy for the treatment of moderate or severe NK.
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5.4 Labeling Recommendations

The following is the applicant’s proposal for Section 14 of the labeling: 
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The statistical review team agrees with the first paragraph of the applicant’s proposal but 
recommends replacing the remaining texts with the following:

Table 2: Percentage of Patients with Complete Corneal Healing at Week 8
Study OXERVATE Vehicle Treatment Difference* 

(95% CI)

NGF0214 15/23
(65.2%)

4/24
(16.7%)

48.6%
(24%, 73.1%)

NGF0212 36/50
(72.0%)

17/51
(33.3%)

38.7%
(20.7%, 56.6%)

Patients without any post-baseline measurements were excluded from the analysis.
* p-value < 0.01 for both studies.

  
The results of the mean change from baseline in corneal sensitivity inside the lesion and 
the mean change from baseline in best corrected distance visual acuity score after 8 
weeks of treatment are summarized descriptively in Tables 3 and 4, respectively. 
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Table 3: Mean Corneal Sensitivity inside the Lesion: Baseline and Change from Baseline 
at Week 8

Study Visit* OXERVATE Vehicle Treatment Difference**
(95% CI)

Baseline 0.8 (1.19) 0.6 (0.70)
NGF0214

Change from baseline 
at Week 8 1.6 (0.26) 0.7 (0.25) 0.9 (0.2, 1.7)

Baseline 1.1 (1.34) 1.0 (1.19)
NGF0212

Change from baseline 
at Week 8 1.1 (0.23) 0.8 (0.23) 0.3 (-0.4, 0.9)

Change from baseline in corneal sensitivity inside the lesion was analyzed using an analysis of covariance model adjusting for 
baseline values. Patients without any post-baseline measurements were excluded from the analysis.
*Mean (standard deviation) are presented at baseline; least squared means (standard error) are presented at Week 8
** NGF0214: OVERVATE, n = 21; Vehicle, n = 23
     NGF0212: OVERVATE, n = 48; Vehicle, n = 47

After 8 weeks of treatment, patients did not tend to have recurrences within the follow-up 
period in the OXERVATE and vehicle groups. In study NGF0212, for patients healed 
after initial 8-week treatment and for whom a response was available, more than 80% 
remained healed at the end of the 12-month follow up period in the OXERVATE and 
vehicle groups.

Reviewer’s comments: The applicant’s proposal included the results of three secondary 
endpoints and the percentage change in lesion size. After consulting with the clinical review 
team, we recommend including the results only for the endpoints of visual acuity and corneal 
sensitivity inside the lesion. 
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APPENDICES 

Appendix 1: Schedule of Procedures and Assessments for Study NGF0212
Controlled Treatment Period
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48-Week Follow-up Period

Source: NGF0212 CSR, Tables 8 and 9
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Appendix 2: Definition of BCDVA and Corneal Sensitivity
BCDVA Corneal sensitivity
Vision is assessed in both eyes of the patient at all 
applicable visits using the ETDRS visual acuity chart 
from a distance of 4 meters (13 feet). The algorithm for 
calculating the BCDVA score for each eye is as 
follows, where a higher score indicates better visual 
acuity:
 The number of letters correctly identified (out of a 
possible 5) is recorded for each of 14 rows of letters at 
the distance of 4 meters.
 If the total number of letters correctly identified at 4 
meters is ≥ 20, the BCDVA score is the total number 
of letters read correctly at 4 meters plus 30.
o Maximum score is therefore (14 × 5) + 30 = 100

 If the total number of letters correctly identified at 4 
meters is < 20, the first six lines of the same ETDRS 
chart must be read again from a distance of 1 meter. 
The BCDVA score is then calculated as the number of 
letters read correctly at 4 meters plus the number of 
letters read correctly at 1 meter.
o Maximum score in this case is therefore 19 + (6 × 5) 
= 49

The BCDVA scores for the patient’s affected eye will 
be used for analysis.

Corneal sensation is measured in the affected eye of 
the patient at all applicable visits using a Cochet 
Bonnet aesthesiometer. The measurements taken from 
the affected eye are as follows:
 Sensitivity within the area of the PED or corneal 
ulcer (cm)
 Sensitivity in each of the 4 quadrants of the cornea 
outside the area of the PED or corneal ulcer:
o Superior nasal (cm)
o Inferior nasal (cm)
o Superior temporal (cm)
o Inferior temporal (cm)

Corneal sensitivity is defined as the mean of the five 
measurements above, recorded from within and the 4 
quadrants outside the area of the PED or corneal ulcer.

At the Baseline visit only, corneal sensation will also 
be measured in the non-affected eye in each of the 4 
quadrants. The mean corneal sensitivity for the 
patient’s affected eye will be used for analysis.

Source: NGF0212 SAP, page 43.
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Appendix 4: Sensitivity Analyses of the FDA-Recommended Primary Endpoint for Study 
NGF0212

rhNGF
10 µg/mL

rhNGF 
20 µg/mL Vehicle rhNGF 10 µg/mL  - vehicle rhNGF 20 µg/mL  - vehicle

n/N (%) n/N (%) n/N (%) Difference (95% CI) P-value Difference (95% CI) P-value
Week 

4
25/49 
(51%)

28/41 
(68.3%)

7/42 
(16.7%) 34.4% (16.4%, 52.3%) <0.001 51.6% (33.5%, 69.8%) <0.001Observed 

Case Week 
8

30/46 
(65.2%)

34/42 
(81%)

17/39 
(43.6%) 21.6% (0.9%, 42.4%) 0.0457 37.4% (17.8%, 56.9%) <0.001

Week 
4

25/52 
(48.1%)

28/52 
(53.8%)

7/52 
(13.5%) 34.6% (18.2%, 51.1%) <0.001 40.4% (24%, 56.8%) <0.001

WC Week 
8

30/52 
(57.7%)

34/52 
(65.4%)

17/52 
(32.7%) 25% (6.5%, 43.5%) 0.0104 32.7% (14.5%, 50.9%) <0.001

Week 
4

24/51 
(47.1%)

28/50 
(56%)

6/51 
(11.8%) 35.3% (19%, 51.6%) <0.001 44.2% (27.9%, 60.6%) <0.001

WC2 Week 
8

32/51 
(62.7%)

36/50 
(72%)

15/51 
(29.4%) 33.3% (15.1%, 51.6%) <0.001 42.6% (24.9%, 60.2%) <0.001

Source: Amendment to NGF0212 CSR, Tables 14.2.1.1.9.2b, 14.2.1.1.1.9.3b, 14.2.1.3.7.2b, and 14.2.1.3.7.3b, and reviewer’s analysis (in blue)
Note: WC = missing data was treated as failures, WC2 = subjects receiving antibiotics were treated with failures and missing data was imputed 
using the LOCF method.

Appendix 5: Percentages of Subjects Who Had a Quantitative Measurement of Lesion Size 
as Determined by the Reading Center at Each Visit up to Week 8 for Both Studies 
(ITT)

Study NGF0212 Study NGF0214

VISIT rhNGF 10 µg/ml
(N = 52)

rhNGF 20 µg/ml
(N = 52)

Vehicle 
(N = 52)

rhNGF 20 
µg/ml

(N = 24)

Vehicle 
(N = 24)

Day 0 52 (100%) 52 (100%) 50 (96%) 23 (96%) 24 (100%)
Week 1 19 (37%) 23 (44%) 14 (27%) 8 (33%) 10 (42%)
Week 2 22 (42%) 19 (37%) 12 (23%) 11 (46%) 10 (42%)
Week 3 24 (46%) 23 (44%) 14 (27%) 12 (50%) 14 (58%)
Week 4 49 (94%) 41 (79%) 42 (81%) 19 (79%) 18 (75%)
Week 6 44 (85%) 37 (71%) 38 (73%) 19 (79%) 13 (54%)
Week 8 46 (88%) 42 (81%) 39 (75%) 18 (75%) 14 (58%)

Source: Reviewer’s analysis
Note: At Weeks 1, 2, and 3, there were a few subjects who had lesion size recorded as “Not Applicable” due to the maximum 
diameter of the lesion being > 1 mm on slit lamp. Those subjects were not included in this table. 
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Appendix 6: Corneal Sensitivity inside the Lesion at Week 8 
Missing data 

method
rhNGF 20

µg/ml
Vehicle rhNGF 20 ug/mL - Vehicle

LS means 
(SE)

LS means 
(SE)

Difference (95% CI) p-value

Observed data 1.2 (0.26) 1.0 (0.26) 0.22 (-0.51, 0.94) 0.555NGF0212
LOCF 1.1 (0.23) 0.8 (0.23) 0.29 (-0.36, 0.94) 0.375

Observed data 1.8 (0.29) 1.1 (0.32) 0.78 (-0.10,1.65) 0.08NGF0214
LOCF 1.6 (0.26) 0.7 (0.25) 0.93 (0.21, 1.65) 0.013

Source: Reviewer’s analysis; upon our information request, the applicant also conducted a very similar analysis
Note: Results were obtained from the ANCOVA model that adjusted only for baseline corneal sensitivity inside the lesion. In Study NGF0212, 
all data were used in the model. This resulted in slightly different LS mean estimates (SE), difference in LS means (95% CI), and p-values as 
compared to the applicant’s analyses, which only used data from the rhNGF 20 µg/ml and vehicle groups (when the results were rounded to the 
second decimal place, the applicant’s results and the resulted in Appendix 4 only differed in the second decimal place). 

Appendix 7: Summary of Subjects Remained Healed or Having a Recurrence 12, 24, 36, 
and 48 Weeks after Achieved Complete Healing at Week 8 for Study NGF0212 (ITT; 
OBS)

Time after 
complete 
healing

rhNGF 
10 µg/ml
n/N (%)

rhNGF 
20 µg/ml
n/N (%)

Vehicle 
n/N (%)

12 weeks 31/35 (88.6%)  28/31 (90.3%) 20/20 (100.0%)
24 weeks 26/31 (83.9%) 28/31 (90.3%) 20/20 (100.0%)

      36 weeks 24/28 (85.7%) 27/32 (84.4%) 20/20 (100.0%)

Percentage of subjects who remained 
healed after achieved complete 

healing during follow-up
      48 weeks 23/27 (85.2%) 24/29 (82.8%) 19/20 (95.0%)

12 weeks 2/35 (5.7%) 2/33 (6.1%) 0/21 (0%)
24 weeks 3/32 (9.4%) 1/31 (3.2%) 0/21 (0%)

      36 weeks 0/30 (0%) 3/32 (9.4%) 0/21 (0%)

Percentage of subjects who had 
recurrence after achieved complete 

healing during follow-up
      48 weeks 1/28 (3.6%) 1/29 (3.4%) 1/21 (4.8%)

Source: Summary of clinical efficacy, Tables 54 and 57.  
Note: n/N = number of subjects either remained healed or had a recurrence / number of subjects who had a response available and 
who achieved complete healing of the cornea as determined by the reading center at Week 8.
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Appendix 8: A Brief Summary of Exploratory Analyses Results in Study NGF0212 (ITT; 
OBS)

rhNGF 10 µg/mL rhNGF 20 µg/mL Vehicle
Time to onset healing Median (95% CI): 8 (7,14)

Log-rank p-value: 0.002
Median (95% CI): 14 (7,14)
Log-rank p-value: 0.015

Median (95% CI): 14 (14,28)

Time to complete healing Median (95% CI): 29 (20, 
55)
Log-rank p-value 0.002

Median (95% CI): 28 (19,55)
Log-rank p-value 0.002

Median (95% CI): 56 (42, 
Noes not exist)

Change from baseline in 
Schirmer test Week 4

Mean (SD): 3.7 (8.35)
LS mean (SE): 3.3 (1.03)
LS mean diff: 3.1
P-value in LS means: 0.047

Mean (SD): 3.0 (6.18)
LS mean 2.1 (1.12)
LS mean diff: 1.9
P-value in LS means: 0.234

Mean (SD): -0.9 (8.13)
LS mean (SE): 0.2 (1.13)

Change from baseline in 
Schirmer test Week 8

Mean (SD): 4.2 (8.83)
LS mean (SE): 3.6 (1.15)
LS mean diff: 4.5
P-value in LS means: 0.01

Mean (SD): 2.0 (8.82)
LS mean (SE): 1.4 (1.23)
LS mean diff: 2.3
P-value in LS means: 0.201

Mean(SD): -1.7 (10.48)
LS mean (SE): -0.8 (1.26)

Change from baseline in 
tear film osmolarity at 
Week 8

Mean (SD): -2.8 (13.33)
LS mean (SE): 4.7 (6.37)
LS mean diff: 9.3
P-value in LS means: 0.36

Mean (SD): 11.2 (13.91)
LS mean (SE): 5.5 (5.56)
LS mean diff: 10.0
P-value in LS means: 0.281

Mean (SD): -3.3 (16.29)
LS mean (SE): -4.5 (7.01)

Change from baseline in 
NEI-VFQ at Week 8

Mean (SD): 7.98 (14.218)
LS mean (SE): 7.9 (1.79)
LS mean diff: 4.7
P-value in LS means: 0.08

Mean (SD): 5.07 (11.134)
LS mean (SE) 4.8 (1.92)
LS mean diff: 1.6
P-value in LS means: 0.552

Mean(SD): 2.86 (11.668)
LS mean (SE): 3.2 (1.94)

Change from baseline in 
EQ-5D at Week 8

Mean (SD): 4.1 (16.24)
LS mean (SE): 4.5 (2.25)
LS mean diff: 4.4
P-value in LS means: 0.19

Mean(SD): 5.2 (20.09)
LS mean (SE) 2.8 (2.43)
LS mean diff: 2.7
P-value in LS means: 0.446

Mean (SD): -1.9 (17.65)
LS mean (SE): 0.2 (2.45)

Source: NGF0212 CSR, Tables 14.2.1.6b, 14.2.1.7b, 14.2.7.1b, 14.2.7.2b, 14.2.9.1b, 14.2.9.2b, 14.2.10.1b, 14.2.10.2b, 14.2.11.1b, and 
14.2.11.2b

Reference ID: 4272369
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Appendix 9: Schedule of Procedures and Assessments for Study NGF0214
Controlled-Treatment Period

24-Week Follow-up Period

Source: NGF0214 CSR, Text Tables 2 and 3

Reference ID: 4272369
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