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1 EXECUTIVE SUMMARY AND RECOMMENDATION 

The CMC statistical reviewer in the Office of Biostatistics analyzed the comparative result of 
one critical quality attribute: In Vitro Potency (%), which was recommended for equivalence 
testing analysis by Office of Biotechnology. Tier 1 statistical equivalence testing was conducted 
using equivalence margins of , where R represents US-licensed reference product  ± 1.5σR

variability (US-licensed Neupogen). Fourteen PF-06881893 drug product lots, and 15 US-
licensed Neupogen lots were used for the equivalence testing of the In Vitro Potency (%). The 
results are summarized in Table 1.

Table 1: Equivalence testing results for the In Vitro Potency (%)

Comparison # of lots

Mean 
Difference, 

mg/mL

90% Confidence 
Interval for Mean 

Difference, mg/mL

Equivalence 
Margin, 
mg/mL

Pass the 
Equivalence

Testing?

PF-06881893 vs. 
US

(14, 15) 2.30 (-0.76, 5.37) (-8.77, 8.77) Yes

As shown in Table 1, the results from the statistical equivalence testing of the In Vitro Potency 
(%) support a demonstration that the proposed biosimilar PF-06881893 is highly similar to US-
licensed Neupogen. 

2 INTRODUCTION

On September 28, 2017, Hospira submitted to the U.S. Food and Drug Administration (FDA) a 
351(k) BLA which included an analytical similarity assessment of comparing the Tier 1 quality 
attribute for PF-06881893 and US-licensed Neupogen.

In the initial submission, Hospira used 26 PF-06881893 drug product (DP) lots for the Tier 1 
analytical similarity assessment, including 16 lots of PF-06881893 drug product in the Prefilled 
Syringe (PFS) presentation and 10 lots of PF-06881893 drug product in the Single Dose Vial 
(SDV) presentation. However, these 26 lots of PF-06881893 DP are sourced from 14 
independent lots of Drug Substance (DS). FDA’s expectation for the analytical similarity 
assessment is that each value for each attribute being assessed is contributed by an independent 
drug product lot or drug substance lot. FDA considers an “independent” lot to be a single drug 
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product lot produced from a single drug substance lot, or a single drug sunstance lot where no 
subsequent drug product lot is included in the analysis. Additionally, FDA does not consider 
different drug product lots produced from the same drug substance lot to be independent. Thus, 
the 26 lots of PF-06881893 were not considered as independent lots. On December 13, 2017, 
FDA CMC Statistical Reviewer sent out an information request letter. In the letter, the agency 
requested Hospira to consider FDA’s comments regarding the “independent lots” and re-evaluate 
the equivalence testing for potency using only the first DP lot manufactured from each DS lot. 
The response from Hospira was received on December 22, 2017. In Hospira’s response letter, as 
per FDA’s request, the Tier 1 statistical analysis of In Vitro Potency has been performed using 
independent lots by including only the result for the first DP lot manufactured from each DS lot. 

Secondly, Hospira included 15 lots of US-Licensed Neupogen in their Tier 1 equivalence testing. 
These 15 lots of US-Licensed Neupogen (7 PFS and 8 SDV) were selected from 25 lots of 
Neupogen reference product in the PFS presentation and 25 lots of Neupogen reference product 
in the SDV presentation that were acquired to support the analytical similarity assessment. On 
December 13, 2017, FDA CMC Statistical Reviewer sent out an information request letter. In 
this letter, the agency requested Hospira to provide their selection criteria of the reference 
product lots and the scientific justification to explain why some US-Licensed Neupogen lots 
were not included in their Tier 1 equivalence testing. Hospira provided their response on 
December 22, 2017. A total of 15 Neupogen lots were selected for testing by in vitro cell-based 
bioassay based on availability after final bioassay method implementation.  These Neupogen lots 
were selected across the shelf-life of the product and are representative of both dose strengths 
and both the prefilled syringe (PFS) and single dose vial (SDV) presentations.  The lots include 
the Neupogen reference product lots (lots 1050859 and 1060852) used in the comparative 
clinical studies.  The in vitro cell-based bioassay was updated on May 2015 to align with the 
USP Filgrastim Monograph, including changes in detection method from absorbance to 
luminescence.  The In Vitro Potency testing for the final analytical similarity data package using 
the updated method commenced in July 2015, and was completed in Sep 2016.  Hospira also 
provided the following justifactions for the other 35 purchased Neupogen reference product lots 
that were excluded from the prospective In Vitro Potency testing plan.

a) 17 Neupogen reference product lots that expired prior to the May 2015 method update or 
prior to July 2015 (In Vitro Potency final similarity testing start).  Since the Neupogen 
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reference product lots were stored under the recommended storage condition of 2-8oC, 
they were not tested beyond the expiry date.

b) 15 Neupogen reference product lots that have expiry within Oct 2015 to Dec 2017, the 
range of expiry for the Neupogen lots included in the final analytical similarity 
assessment of In Vitro Potency.  These additional available Neupogen lots were not 
tested as inclusion of these lots does not improve the span of the reference product 
manufacturing history.  The estimated dates of manufacturing for these additional 
Neupogen lots fall within those of the Neupogen lots prospectively defined in the 
analytical similarity assessment protocol.

c) Neupogen reference product lot 1038088 (expiry Aug 2015) that was tested in Dec 2014 
prior to the method update.

d) Neupogen reference product lot 1062643 (expiry Mar 2018) that was procured for testing 
by Peptide Mapping and Capillary Electrophoresis Sodium Dodecyl Sulfate (CE-SDS) 
methods only. Since both Peptide Mapping and CE-SDS analyses were performed at the 
Hospira Lake Forest site, lot 1062643 was not shipped to the Hospira Zagreb site for any 
testing.

e) Neupogen reference product lot 1068418 (expiry Jul 2018) that was procured for testing 
by Nuclear Magnetic Resonance (NMR) method only.  The NMR analysis was 
performed at a Contract Research Organization ( ) and lot 1068418 was not 
shipped to Hospira Zagreb site for any testing.

FDA CMC statistical reviewer and the Reviewer from Office of Biotechnology discussed 
together, and both agreed with Hospira’s response. The Agency carefully evaluated the data for 
In Vitro Potency (%) provided in the BLA submission. Our comments regarding Hospira’s 
equivalence testing (Tier 1 approach) is provided in Section 3, and our independent statistical 
equivalence testing analyses are presented in Section 4.
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Table 2: In Vitro Potency Results for PF-06881893 DP and the Neupogen Reference Product Lots

Test Sample Lot Number Dose Strength Age at Time of 
Testing (Months)

In Vitro Potency (% Relative 
Potency)

2854103 300 mcg/0.5 mL 21 103
2056024 300 mcg/0.5 mL 17 101
2053054 300 mcg/0.5 mL 14 104
2073094 300 mcg/0.5 mL 10 96
2074114 300 mcg/0.5 mL 7 101
2572075 300 mcg/0.5 mL 0 110

2574075 300 mcg/0.5 mL 0 102

PF-06881893 
DP PFS

2576075 300 mcg/0.5 mL 2 104
EX6-049A 300 mcg/1.0 mL 1 97
EX6-084A 300 mcg/1.0 mL 0 105
PD6-267 300 mcg/1.0 mL 2 100
PD6-268 300 mcg/1.0 mL 2 101
PD6-270 480 mcg/1.6 mL 1 100

PF-06881893 
DP SDV

PD6-271 480 mcg/1.6 mL 1 98
1042949 300 mcg/0.5 mL 27 92
1051786 300 mcg/0.5 mL 14 95
1057139 300 mcg/0.5 mL 9 109
1047463 480 mcg 0.8 mL 19 94
1050859 480 mcg 0.8 mL 19 97
1056459 480 mcg 0.8 mL 9 99

Neupogen 
Reference 

Product PFS

1060852 480 mcg 0.8 mL 15 98
1040808 300 mcg /1.0 mL 27 92
1051319 300 mcg /1.0 mL 15 93
1053036 300 mcg /1.0 mL 12 102
1056454 300 mcg /1.0 mL 11 101
1041879 480 mcg /1.6 mL 25 106
1045436 480 mcg /1.6 mL 20 110
1051323 480 mcg /1.6 mL 18 98

Neupogen 
Reference 

Product SDV

1058392 480 mcg /1.6 mL 10 103
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3 APPLICANT’S STATISTICAL EQUIVALENCE TESTING  

In this submission, Hospira conducted Tier 1 statistical equivalence testing with the margin 
defined as  for the In Vitro Potency (%). Pairwise comparisions were used ( ‒ 1.5σR, + 1.5σR)
for the assessment of the Tier 1 quality attributes. Similarity is demonstrated if the two-sided 
90% confidence interval of the difference between means for PF-06881893 vs. US-licensed 
Neupogen is within the EAC of , where  represents the product variability  ( ‒ 1.5σR, + 1.5σR) R

of US-licensed Neupogen. Hospira presumed unequal variances for the two-sided 90% 
confidence interval. FDA CMC statistics reviewer’s conclusion on Hospira’s equivalence testing 
is: Hospira’s statistical approach followed the agent’s current recommendation for Tier 1 
analytical similarity assessment.  FDA CMC statistical reviewer also performed the independent 
analysis and confirmed the results in Section 4.

4 FDA STATISTICAL ANALYSES

To evaluate analytical similarity, the Agency recommends a tiered approach. That is, product 
quality attributes are assigned to three tiered based on their criticality. The quality attributes with 
potential highest risk in product quality, efficiency, safety and PK/PD are assigned to Tier 1, in 
which analytical similarity is assessed by statistical equivalence test. Quality attributes with 
lower impact are assigned to Tier 2 and their analytical similarity is evaluated by Quality Range 
approach. That is, a high percentage of the biosimilar data should be covered by (Mean – X*SD, 
Mean + X*SD) defined by the reference product. Here, the multiplier X typically ranges from 2 
to 4. The quality attributes with the lowest risk are assigned to Tier 3 and their analytical 
similarity is evaluated by side-by-side comparison using graphic display. This review focuses on 
the equivalence testing in Tier 1.

4.1 Statistical method

Let  and  be respectively the population means of the quality attribute for the test product μT μR

and the population mean of the quality attribute for the US-licensed Neupogen product. Let  σR

be the standard deviation of the quality attribute of interest for the US-licensed Neupogen. In 
order to conclude the equivalence in the quality attribute of interest between the test product and 
the US-licensed Neupogen product, we aim to reject the null hypothesis of the following null and 
alternative hypotheses:
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H0: μT ‒ μR ≤ θ1    or    μT ‒ μR ≥ θ2

H1: θ1 < μT ‒ μR < θ2

    .
Here ,  ,  and  are equivalence margins.  θ1 =‒ 1.5σR θ2 = 1.5σR θ1 θ2

We reject  if 90% confidence interval for the mean difference in the quality attribute of H0

interest falls within . In other words, we conclude that the equivalence in the  ( ‒ 1.5σR, 1.5σR)
quality attribute of interest between the test product and the US-licensed Neupogen product if 
90% confidence interval for the mean difference in the quality attribute of interest falls within 

. This specific equivalence margin was set as 1.5 times the standard deviation of ( ‒ 1.5σR, 1.5σR)
the quality attribute for the US-licensed Neupogen product to ensure an adequate power for the 
case in which a small but sufficient number of lots are available for testing. For example, the 
probability of rejecting  in the above two one-sided tests procedure with the equivalence H0

margin being  is 87% if the true mean difference is  for a sample size of ( ‒ 1.5σR, 1.5σR) 0.125σR

10 biosimilar lots and 10 US-licensed Neupogen lots. When the number of lots is smaller than 
10, the test size may be relaxed somewhat, but agreement on this should be reached in advance 
with FDA scientists. First we estimate  by the sample variability of the US-licensed Neupogen σR

product and then in the statistical analysis,  and  are treated as a constant, not a random θ1 θ2

variable.

Let  be the observed value of the quality attribute of interest for Batch  of the test product (the XTj j

proposed biosimilar product) and   be the observed value of the quality attribute of interest for XRj

Batch  of the US-licensed Neupogen product.  Since the two products are manufactured by two j

manufacturers, two groups are independent.  and , where  is the Xi =
∑ni

j = 1
Xij

ni
S2

i =
∑ni

j = 1
(Xij ‒ Xi)

(ni ‒ 1) ni

number of lots in the ith product, . i = T,R

Under the unequal variance of the test product and the US-licensed Neupogen product, the 
 confidence interval of the mean difference in the quality attribute of interest (1 ‒ 2α) × 100%

can be calculated as: 
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         (1)(XT ‒ XR ‒ tα(v)
S2

T

nT
+

S2
R

nR
,  XT ‒ XR + tα(v)

S2
T

nT
+

S2
R

nR)
Here   is the  quantile and  is the degrees of freedom calculated by Satterthwaite’s tα(v) (1 ‒ α) v

approximation.

If , the  confidence interval of the mean difference in the quality nR > 1.5nT (1 ‒ 2α) × 100%

attribute of interest can be calculated as: 

         (2)(XT ‒ XR ‒ tα(v ∗ )
S2

T

nT
+

S2
R

n ∗
R
,  XT ‒ XR + tα(v ∗ )

S2
T

nT
+

S2
R

n ∗
R

)

Here  and n ∗
R = min (nR, 1.5nT) v ∗ =

(S2
T

nT
+

S2
R

n ∗
R

)2

1
nT ‒ 1(S2

T
nT)2

+
1

nR ‒ 1( S2
R

n ∗
R

)2

If the number of biosimilar lots, , is 50% more than the number of reference lots, , we can nT nR

apply a similar approach as above with  for the confidence interval n ∗
T = min (nT, 1.5nR)

calculation. In the following analyses, we use .α = 0.05

4.2 FDA statistical equivalence testing for In Vitro Potency (%),

The In Vitro Potency (%) data distributions of PF-06881893 and US-licensed Neupogen are 
displayed in Figure 1. Fourteen lots of PF-06881893 and 15 lots of US-licensed Neupogen are 
included in the In Vitro Potency (%) dataset for statistical equivalence testing. Descriptive 
statistics for the In Vitro Potency (%) data of PF-06881893, and US licensed Neupogen are listed 
in Table 3.
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Figure 1: Scatter plots of In Vitro Potency (%) for US-licensed
Neupogen and PF-06881893. 

Table 3: Descriptive statistics for the In Vitro Potency (%) data

Product Number of 
lots

Sample 
mean, %

Sample standard 
deviation, % Min, % Max, %

PF-06881893 14 101.57 3.59 96 110

US-licensed Neupogen 15 99.27 5.85 92 110

Table 4 shows that the 90% confidence interval for the mean difference in the In Vitro Potency 
(%) between PF-06881893 and US-licensed Neupogen is (-0.76, 5.37)%. It falls entirely within 
the equivalence margin (-8.77, +8.77)%. Hence, the results of the In Vitro Potency (%) for PF-
06881893 are equivalent to those for US-licensed Neupogen.
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The statistical equivalence analyses support that the In Vitro Potency (%) of PF-06881893 is 
similar to that of US-licensed Neupogen. 

Table 4: Results of equivalence testing for the In Vitro Potency (%)

Comparison # of lots

Mean 
Difference, 

mg/mL

90% Confidence 
Interval for Mean 

Difference, mg/mL

Equivalence 
Margin, 
mg/mL

Pass the 
Equivalence

Testing?

PF-06881893 vs. 
US

(14, 15) 2.30 (-0.76, 5.37) (-8.77, 8.77) Yes

5 CONCLUSION AND RECOMMENDATION

The statistical equivalence analyses shown above regarding the In Vitro Potency (%) support a 
demonstration that PF-06881893 is highly similar to US-licensed Neupogen. 
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1.1 Introduction

On September 21, 2017, Hospira, Inc. submitted BLA 761080 PF-06881893 (filgratim), a 
proposed biosimilar to US-Licensed Neupogen® for the treatment of 1) decrease the incidence of 
infection, as manifested by febrile neutropenia, and duration of neutropenia and neutropenia-
related clinical sequelae, and 2) mobilization of autologous hematopoietic progenitor cells into 
the peripheral blood for collection by leukapheresis. 

One clinical immunogenicity study was submitted within the application.  The goal of the 
clinical immunogenicity assessment is to evaluate potential differences between the proposed 
product and the reference product in the incidence and severity of human immune responses.  
Immune responses may affect both the safety and effectiveness of the product by, for example, 
inducing anaphylaxis, altering pharmacokinetics (PK) and/or pharmacodynamics (PD), or 
resulting in development of neutralizing antibodies (NAbs) that neutralize the product as well as 
its endogenous protein counterpart. Thus, establishing that there are no clinically meaningful 
differences in immune response between a proposed biosimilar product and the reference product 
is a key element in the demonstration of biosimilarity.

1.2 Study Design 
The pivotal study is Study c1121012, a phase 1, randomized, open-label, 2-period, parallel arm 
study to assess the immunogenicity of multiple subcutaneous (SC) doses of “Filgrastim Hospira” 
(US) or US-approved Neupogen® reference product in healthy volunteers.

1.2.1 Study Endpoints
The primary endpoint for the immunogenicity portion of the study is the proportion of subjects 
with a negative baseline anti-drug antibody (ADA) test result and confirmed post-dose positive 
ADA test result at any time during the study.

The secondary endpoint is the proportion of subjects with a negative baseline neutralizing 
antibody (NAb) test result and post-dose positive NAb result at any time during the study

1.2.2 Analysis Population
Intent-to-treat (ITT) population: it includes all randomized subjects.  

Full analysis set (FAS) population: it includes all subjects who were randomized and received at 
least 1 dose of study drug.  Immunogenicity data were analyzed using FAS and by the treatment 
to which they were randomized.

1.2.3 Statistical Method
This study is a non-inferiority study to compare the proportion of subjects with negative baseline 
ADA and confirmed post-dose positive ADA in the filgrastim treatment arm with the reference 
product, US-Licensed Neupogen.  Chan and Zhang exact method (Chan and Zhang 1999) is used 

Reference ID: 4271724



to calculate the 90% confidence intervals for the Filgrastim - Neupogen difference in reference to 
the primary endpoint.  If the upper bound of the 90% confidence interval is less than or equal to 
the pre-specified margin of 10%, non-inferiority of filgrastim to Neupogen can be declared.  
Missing baseline and post-dose data are not included in the primary analysis of the endpoints and 
the underlying missing mechanism is assumed to be missing at random.

1.3 Study Results

1.3.1 Subjects Disposition
A total of 256 subjects were in the ITT cohort, 128 in each treatment arm.  Two hundred and 
fifty-five subjects were in the FAS cohort, 1 subject assigned to the US-licensed Neupogen 
group was not dosed due to a personal emergency.   Two hundred forty-one out of 256 
randomized subjects (94.1%) completed the study and the number of completers were balanced 
between the two treatment groups.  A total of 15 subjects discontinued from the study, nine in 
the filgrastim group, six in the Neupogen group

Table 1  Subject Disposition
PF-06881893 

5 mcg/kg
(N=128)

US-licensed 
Neupogen® 

5 mcg/kg
(N=128)

Total
(N=256)

Assigned to treatment 128 (100.0) 128 (100.0) 256 (100.0)
        Treated 128 (100.0) 127 (99.2) 255 (99.6)
        Not treated 0 1 (0.8) 1 (0.4)
Completed 119 (93.0) 122 (95.3) 241 (94.1)
Discontinued from treatment 9 (7.0) 6 (4.7) 15 (5.9)
Reasons for discontinuation from 
treatment
        Adverse event 2 (1.6) 1 (0.8) 3 (1.2)
        Lost to follow-up 2 (1.6) 2 (1.6) 4 (1.6)
        Protocol deviation  1 (0.8) 1 (0.8) 2 (0.8)
        Withdrawal by subject 4 (3.1) 1 (0.8) 5 (2.0)
        Other 0 1 (0.8) 1 (0.4)

1.3.2 Baseline Characteristics
Subjects were evenly distributed among different baseline characteristics.  More subjects in PF-
06881893 appear to be older than 45 years as compared with those in US-licensed Neupogen 
arm (31% vs. 23%, respectively).   Male and female subjects were about the same in both 
treatment arms.  Majority of the subjects were white, followed with African Americans.    

Table 2  Baseline Characteristics
PF-06881893 

5 mcg/kg
US-licensed 
Neupogen® 
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(N=128) 5 mcg/kg
(N=128)

Age (years)
      18-25 15 (11.7) 28 (21.9)
      26-35   34 (26.6) 37 (28.9)
      36-45 39 (30.5) 34 (26.6)
      >45 40 (31.3) 29 (22.7)
Sex
      Male 64 (50) 62 (48.4)
      Female 64 (50) 66 (51.6)
Race
      White 99 (77.3) 102 (79.7)
      Black or African American 25 (19.5) 22 (17.2)
      Other 4 (3.2) 4 (3.1)
Weight (kg)
      N 128 127
      Mean (SD) 71.3 (9.9) 73.0 (9.25)
      Median (Min, Max) 70.7 (52.3, 92.5) 72.1 (50.8, 94.5)
Height (cm)
      N 128 127
      Mean (SD) 166.7 (8.07) 167.0 (7.42)
      Median (Min, Max) 165.8 (149.0, 190.0) 168.0 (153.0, 183.0)
Body mass index (kg/m2)
      N 128 127
      Mean (SD) 25.6 (2.57) 26.1 (2.45)
      Median (Min, Max) 25.3 (20.0, 30.0) 26.4 (20.1, 30.0)

1.3.3 Results
The difference in proportion between the study drug and the reference drug for subjects with 
negative baseline ADA and post-dose positive ADA was 2.56%.  The 90% confident interval 
calculated using exact confidence limits proposed by Chan and Zhang was -2.72% and 8.36%.  
The upper bound of the 90% confidence interval of the risk difference is 8.36%, which is below 
the pre-specified non-inferiority margin of 10%.   

Table 3  Results (FAS)
PF-06881893 

5 mcg/kg
(N=128)

US-licensed 
Neupogen® 

5 mcg/kg
(N=127)

N* n (%) N* n (%)

Risk 
Difference 

(%)

90% CI

Proportion with positive 
ADA

121 9 (7.4) 123 6 (4.9) 2.56 (-2.72, 8.36)

Proportion with positive NAb 121 0 123 0 0
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N = number of subjects in FAS cohort.  N*=the number of subjects included in analysis for immunogenicity.  The 
difference between N* and N is that subjects with positive baseline ADA values or missing values at baseline or 
during treatment were not included in N* cohort    n is the number of subjects with negative baseline ADA and post-
dose positive ADA test result.  Percentages were based on the number of subjects in the N* population.

1.3.4 Sensitivity Analyses
Table 4 lists the 90% CIs of the risk difference calculated from various methods.  The primary 
analysis is based on an exact confidence limits proposed by Chan and Zhang.  Agresti and Min 
method also uses exact method to construct the confidence limits.  The Rest of the confidence 
limits are constructed based on asymptotic normal approximation of the binomial distribution.  
The upper bounds of the 90% CIs from all the methods are all within the pre-specified NI margin 
of 10%.

Table 4  Sensitivity Analyses for the 90% CI of the Risk Difference (FAS)
Different non-inferiority tests 
for the risk difference

Risk 
Difference 

(%)

90% CI

Chan and Zhang (primary) 2.56 (-2.717, 8.36)
Agresti and Min 2.56 (-3.05, 8.55)
Miettinen-Nurminen 2.56 (-2.68, 8.09)
Hauck Anderson 2.56 (-2.93, 8.05)
Newcombe 2.56 (-2.70, 8.01)
Wald 2.56 (-2.50, 7.62)

All randomized subjects (256 subjects total, 128 subjects in each arm) were used to calculate the 
proportion of subjects with negative ADA at baseline and positive post-dose results as a 
sensitivity analysis.  The risk difference between the treatment arms was 2.34% and the upper 
bound of the 90% exact CI calculated by Chan and Zhang method was 7.7%, below the pre-
specified NI margin of 10%.  This result agrees with the results from the primary analysis.

Table 5  Results (ITT)
PF-06881893 

5 mcg/kg
(N=128)

US-licensed 
Neupogen® 

5 mcg/kg
(N=128)

N n (%) N n (%)

Risk 
Difference 

(%)

90% CI

Proportion with 
positive ADA

128 9 (7.0) 128 6 (4.7) 2.34 (-2.9, 7.7)

Proportion with 
positive NAb

128 0 128 0 0

N = number of subjects in ITT cohort.   n is the number of subjects with negative baseline ADA and post-dose 
positive ADA test result.  Percentages were based on the ITT population.
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1.3.5 Information Request
On March 9th, 2018, FDA requested applicant to include subjects with an increase in titer any 
time post-baseline as an event of interest.  That is, using all treated subjects with baseline ADA 
negative and baseline ADA positive for each treatment arm in the denominator, and using either 
a new positive ADA or any increase in ADA titer from baseline to calculate the risk difference 
between the two treatments and its 90% CI.  Applicant’s response, which presented in table 5 
below, shows the upper bound of the 90% CI is 9.63%, which is still within the pre-specified 
non-inferiority margin of 10%.

Table 6  Response for the IR
PF-06881893 

5 mcg/kg
(N=128)

US-licensed 
Neupogen® 

5 mcg/kg
(N=127)

N* n (%) N* n (%)

Risk 
Difference 

(%)

90% CI

Proportion with positive 
ADA

125 11 (8.8) 127 8 (6.3) 2.5 (-4.37, 9.63)

N = number of subjects in FAS cohort.  N*=the number of subjects included in analysis for immunogenicity.  The 
difference between N* and N is that subjects with missing values at baseline or during treatment were not included 
in N* cohor ;   n is the number of subjects with negative baseline ADA and post-dose positive ADA test result or 
positive baseline ADA and has an increase titer from baseline.  Percentages were based on the number of subjects in 
the N* population.

Statistical Reviewer’s Comments:  This reviewer has independently validated and agrees with 
applicant’s result.

1.4 Summary and Conclusion
The risk difference of the proportion of subjects with a negative baseline anti-drug antibody 
(ADA) test result and confirmed post-dose positive ADA test result at any time during the study 
was 2.56% with 90% exact confidence interval between -2.72% and 8.36%.  The sensitivity 
analyses performed using different methods to construct the 90% CI of the risk difference as well 
as including both ADA negative and positive subjects and increased titer from baseline as an 
event of interest agree with the primary analysis result.   The results based on ITT population 
also appear to support the non-inferiority result.  Since the upper bound of the CIs were below 
pre-specified margin of 10% for all analyses, the study demonstrated non-inferiority of the 
proportion of subjects with a negative ADA and a positive ADA at any time during the study 
between the PF-06881893 and the US-Licensed Neopogen®.
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