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CITIZEN PETITION 

AbbVie Inc. (AbbVie) respectfully submits this citizen petition (Petition) to the Food and Drug 
Administration (FDA) under 21 C.F.R. §§ 10.25 and 10.30, sections 201(n) and 502(a) of the Federal 
Food, Drug, and Cosmetic Act (FDCA), section 351 of the Public Health Service Act (PHSA), as amended 
by the Biologics Price Competition and Innovation Act of 2009 (BPCIA), and sections 4(e) and 10 of the 
Administrative Procedure Act (APA). 

I. ACTION REQUESTED 

This Petition requests that FDA require that the approved prescription drug labeling for 
biological products licensed under section 351(k) of the PHSA contain: 

(a) A clear statement that the product is a biosimilar, that the biosimilar is licensed for 
fewer than all the reference product’s conditions of use (if applicable), and that the 
biosimilar’s licensed conditions of use were based on extrapolation (if applicable); 

(b) A clear statement that FDA has not determined that the biosimilar product is 
interchangeable with the reference product (if applicable); and 

(c) A concise description of the pertinent data developed to support licensure of the 
biosimilar, along with information adequate to enable prescribers to distinguish data 
derived from studies of the biosimilar from data derived from studies of the reference 
product. 

Biosimilars are not generic drugs and should not be labeled like generic drugs.  Including the 
above information in biosimilar labeling is necessary to enable rational and informed prescribing 
decisions regarding these complex products, to avoid potentially unsafe substitution of biosimilars and 
reference products, and to combat widespread misconceptions among prescribers about biosimilars and 
their relationship to reference products.  Without this information, biosimilar labeling will not reflect the 
unique licensure provisions established by the BPCIA and will be materially misleading in violation of the 
FDCA and FDA regulations.  Moreover, FDA proposed in 2012 to include similar information in biosimilar 
labeling, but recently reversed its position without providing any explanation.  The Agency’s unexplained 
about-face on this important public health issue is a violation of the APA. 
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II. BACKGROUND 

The BPCIA amended section 351 of the PHSA to create a two-tiered abbreviated licensure 
pathway for follow-on biological products.  A biological product can be licensed under the BPCIA if it is 
“biosimilar” to a “reference product” as set out in section 351(i)(2).  Separately, a biosimilar can be 
deemed “interchangeable” with the reference product if certain heightened showings required by 
section 351(k)(4) have been made. 

To date, FDA’s efforts to implement the BPCIA generally have focused on issuing guidance 
regarding the new statutory standards.  FDA began releasing draft guidance documents for public 
comment in February 2012.  In the draft entitled “Scientific Considerations in Demonstrating 
Biosimilarity to a Reference Product” (Draft Scientific Guidance), FDA stated that biosimilar labeling 
should disclose that the product is a biosimilar, the scope of its approval, and whether it has been found 
to be interchangeable.  According to the Draft Scientific Guidance, including this information in labeling 
is “necessary” to enable informed prescribing and adequate postmarket safety monitoring.1  When the 
guidance was finalized at the end of April 2015 (Final Scientific Guidance), however, it made no mention 
of biosimilar labeling or the need for biosimilar labeling to provide this information.2 

On March 6, 2015, while the Draft Scientific Guidance was pending, FDA approved the first 
biosimilar product in the United States.  Zarxio® (filgrastim-sndz), developed by Sandoz Inc., is biosimilar 
to the reference biological product Neupogen® (filgrastim), which was developed by Amgen, Inc.3  Zarxio 
has not been found interchangeable with Neupogen, and the approved labeling for Zarxio does not 
include the information that FDA had identified as “necessary” in the Draft Scientific Guidance.  Instead, 
the labeling for Zarxio mimics the approved labeling for Neupogen, which suggests that FDA has decided 
to apply the “same labeling” requirement found in FDCA section 505(j) for small-molecule generic drugs 
to biosimilars licensed under section 351(k) of the PHSA. 

Publicly available materials from FDA’s review of Zarxio confirm that FDA followed a “same 
labeling” approach.  According to the action package for Zarxio, in November 2013, Sandoz proposed 
and FDA agreed that the biosimilar and reference product labeling “should be essentially the same.”4  In 
February 2015, FDA provided the labeling for Neupogen to Sandoz for use “as a template” in developing 
the labeling for Zarxio, and instructed Sandoz to track any changes made to the Neupogen labeling and 
provide annotations to explain and justify any such changes.5  That is essentially what FDA regulations 

                                                           
1 FDA, Draft Guidance for Industry: Scientific Considerations in Demonstrating Biosimilarity to a Reference Product, 
20-21 (Feb. 2012). 
2 FDA, Guidance for Industry: Scientific Considerations in Demonstrating Biosimilarity to a Reference Product, 22 
(Apr. 2015), http://1.usa.gov/1A4LOLA. 
3 Filgrastim is a granulocyte colony-stimulating factor (G-CSF), a glycoprotein used in a variety of treatment 
settings, including assisting patients to recover from neutropenia after chemotherapy. 
4 Minutes of Meeting Held November 19, 2013, 16-17 (Dec. 19, 2013), http://1.usa.gov/1G6mYf7; Preliminary 
Meeting Comments, 13 (Nov. 14, 2013), http://1.usa.gov/1G6mYf7. 
5 Ltr. from Ann T. Farrell, M.D., to John M. Pakulski, R.Ph, 6 (Feb. 6, 2015), http://1.usa.gov/1G6mYf7. 

http://1.usa.gov/1A4LOLA
http://1.usa.gov/1G6mYf7
http://1.usa.gov/1G6mYf7
http://1.usa.gov/1G6mYf7
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require of applicants seeking to market generic drugs under section 505(j).6  Indeed, in the media 
briefing announcing the approval of Zarxio, the Director of the Office of New Drugs in the Center for 
Drug Evaluation and Research (CDER) acknowledged that the “approach” taken with respect to the 
labeling for Zarxio was “not that different from the approach . . . taken in the past . . . for generic 
applications.”7  Consistent with that approach, the approved labeling for Zarxio is nearly identical to that 
of Neupogen, as shown in Exhibit A accompanying the Petition. 

It would be legally unsound for FDA to adopt a “same labeling” approach to biosimilars, as the 
Agency has done with respect to Zarxio.  First, a “same labeling” approach is flatly inconsistent with the 
BPCIA, which—unlike the Abbreviated New Drug Application (ANDA) provisions in section 505(j)—
includes no “same labeling” requirement and recognizes that biosimilars are different from their 
reference products (infra § III.A).  Second, a “same labeling” approach to biosimilars would result in 
labeling that omits material information necessary for safe and informed prescribing, and would 
exacerbate, rather than dispel, misconceptions among prescribers regarding biosimilars (infra § III.B).  
Finally, FDA has not provided the reasoned explanation required by the APA for its decision to abandon 
the approach taken in the Draft Scientific Guidance, which stated that the labeling of a biosimilar 
product should disclose that the product is a biosimilar, the scope of its approval, and whether it has 
been found to be interchangeable, on the ground that this information is “necessary” for informed 
prescribing (infra § III.C).  For all of these reasons, as discussed below, FDA should take the actions 
requested in this Petition. 

III. STATEMENT OF GROUNDS 

A. The “Same Labeling” Requirement That Applies To Generic Drugs Does Not Exist In, 
And Is Contrary To, The BPCIA.  

FDA’s apparent decision to apply a “same labeling” requirement to biosimilars is inconsistent 
with the BPCIA.  Congress established a distinct approval pathway for biosimilars, and that pathway 
includes no analogue to the same labeling requirement that exists for small-molecule generic drugs 
under the ANDA provisions of the FDCA. 

Under section 505(j), an ANDA must contain information to show, among other things, that a 
proposed generic drug’s active ingredient is “the same as” that of the reference listed drug (RLD).8   The 
ANDA also must contain information to show, subject to a few exceptions not relevant here, that the 
proposed labeling for the generic drug is “the same as” the labeling for the RLD.9  FDA cannot approve 

                                                           
6 21 C.F.R. § 314.94(a)(8)(iv) (abbreviated new drug applications must contain a “side-by-side comparison” of the 
proposed generic and reference product labeling that shows “all differences annotated and explained”). 
7 FDA Media Briefing, First Biosimilar Approval in the United States, 6 (Mar. 6, 2015) (statement of Dr. John 
Jenkins), http://1.usa.gov/1KRJ4Bm. 
8 21 U.S.C. § 355(j)(2)(A)(ii)(I) (emphasis added); see id. § 355(j)(2)(A)(ii)(II) (same). 
9 Id. § 355(j)(2)(A)(v) (emphasis added). 

http://1.usa.gov/1KRJ4Bm
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an ANDA unless these sameness standards are met,10 which is why the United States Supreme Court has 
stated on at least three occasions that a generic drug and its RLD are “the same.”11 

FDA has acknowledged that the 505(j) pathway “is predicated on a finding of the ‘same’ active 
ingredient” and, therefore, “will not ordinarily be available” for biological products.12  As the current 
Director of CDER told Congress during consideration of the BPCIA, “there is general recognition that the 
idea of sameness, as the term is used in the generic drug approval process . . . and applied to small 
molecules, will not usually be appropriate for more structurally complex molecules of the type generally 
licensed as biological products.”13  Consequently, it is “impossible to demonstrate that [a follow-on 
biological product] is identical to” a previously approved product.14  The BPCIA pathway therefore does 
not require a showing that biosimilars are the same as their referents.  Instead, biosimilars may be 
licensed if they are shown to be “sufficiently similar to products already on the market.”15 

Significant public health considerations flow from the fact that biosimilars are not the same as 
their reference products.  In particular, increased risks of immunogenicity can arise if patients are 
sequentially or repeatedly exposed to similar, but not identical, biological products.  Immunogenic 
responses “can be extremely serious or life-threatening”; examples include “hypersensitivity reactions 
such as anaphylaxis, rash, fever and kidney problems,” as well as potential cross-reactions with 
endogenous proteins.16  Immunogenic responses also can have a significant impact on effectiveness, 
“including the potential to decrease or block the clinical effect.”17  For these reasons, an accurate 
“assessment of immunogenicity” is “critical” when evaluating all biological products, including 
biosimilars.18  At FDA’s urging, Congress addressed these risks by requiring more from biosimilar 

                                                           
10 Id. § 355(j)(4)(G); 21 C.F.R. § 314.127(a)(7). 
11 Mutual Pharm. Co. v. Bartlett, 133 S. Ct. 2466, 2475 (2013); Pliva v. Mensing, 131 S. Ct. 2567, 2584 (2011); Eli 
Lilly & Co. v. Medtronic, Inc., 496 U.S. 661, 676 (1990). 
12 FDA, Citizen Petition Resp., Docket No. FDA-2009-P-0004, 4 (Feb. 24, 2012). 
13 Follow-on Protein Products, Statement of Janet Woodcock, M.D., before the H. Comm. on Oversight and Gov’t 
Reform (Mar. 26, 2007), http://1.usa.gov/1ImtEHI (First Woodcock Statement). 
14 Celltrion Healthcare Co., Ltd. v. Kennedy Trust for Rheumatology Research, No. 14-2256, 2014 U.S. Dist. LEXIS 
166491, at *4 n.1 (S.D.N.Y. Dec. 1, 2014); accord Assessing the Impact of a Safe and Equitable Biosimilar Policy in 
the United States, Statement of Janet Woodcock, M.D., before the Subcomm. on Health, H. Comm. On Energy and 
Commerce (May 2, 2007), http://1.usa.gov/1FIGxrU (“Because of the variability and complexity of protein 
molecules, current limitations of analytical methods, and the difficulties in manufacturing a consistent product, it is 
unlikely that, for most proteins, a manufacturer of a follow-on protein product could demonstrate that its product 
is identical to an already approved product.”) (Second Woodcock Statement). 
15 Amgen Inc. v. Sandoz Inc., No. 14-4741, 2015 U.S. Dist. LEXIS 34537, at *2-3 (N.D. Cal. Mar. 19, 2015) (emphasis 
added); accord Sandoz Inc. v. Amgen Inc., No. 13-2094, 2013 U.S. Dist. LEXIS 161233, at *3 n.1 (N.D. Cal. Nov. 12, 
2013) (“A biosimilar is a drug product designed to be similar to a previously approved biologic drug . . . in its 
quality, safety, and efficacy.”). 
16 First Woodcock Statement. 
17 Ltr. from Frank M. Torti, M.D. to Frank Pallone, Jr., 1 (Sept. 18, 2008) (Torti Letter). 
18 Id. at 2. 

http://1.usa.gov/1ImtEHI
http://1.usa.gov/1FIGxrU


Division of Dockets Management 
Food and Drug Administration 

June 2, 2015 
Page 5 

 
 

 

applicants than is required from ANDA applicants.  Most ANDAs require only in-vitro and limited clinical 
bioequivalence studies,19 but the BPCIA requires biosimilar applications to include immunogenicity data 
from a clinical study or studies.20 

To be sure, the BPCIA does borrow some provisions from the ANDA pathway, but Congress’ 
decision not to borrow the same labeling requirement makes clear that FDA cannot follow that 
approach to biosimilar labeling.  Under the BPCIA, a biosimilar applicant must seek approval for 
“conditions of use” that were “previously approved for the reference product,” and must show that the 
“route of administration, the dosage form, and the strength” of the biosimilar are “the same as those of 
the reference product.”21  Those requirements are directly analogous to ANDA requirements.22  The 
BPCIA does not, however, contain anything comparable to the 505(j) same labeling requirement.23 

In other words, Congress chose to include in the BPCIA some provisions from section 505(j) and 
to exclude other ANDA requirements.  Under settled rules of statutory construction, Congress is 
presumed to have acted “‘intentionally and purposely in the disparate inclusion or exclusion.’”24  
Indeed, FDA previously concluded that Congress acted intentionally when it omitted the same labeling 
requirement from section 505(b)(2) of the FDCA.  As FDA put it, there are “no analogues in section 
505(b)(2) to the provisions in section 505(j) requiring that the product . . . use the same labeling.”25  “No 
such sameness requirement was included” in 505(b)(2) because, according to the Agency, Congress did 
not intend for section 505(b)(2) to be limited to just duplicate products.26  The same principle applies 
here.  The BPCIA includes “no such sameness requirement” because biosimilars are not duplicates of 
their reference products. 
                                                           
19 See 21 U.S.C. § 355(j)(7)(A)(III). 
20 42 U.S.C. § 262(k)(2)(A)(i)(I)(cc).  FDA may waive that requirement.  See id. § 262(k)(2)(A)(ii); cf. Torti Letter at 2 
(“We believe that such studies must be mandated in statute, while allowing FDA the discretion to determine how 
much data are necessary for the assessment of immunogenicity.”). 
21 42 U.S.C. § 262(k)(2)(A)(iii)-(iv). 
22 See 21 U.S.C. § 355(j)(2)(A)(i), (iii). 
23 See id. § 355(j)(2)(A)(v), 355(j)(4)(G). 
24 Gozlon-Peretz v. United States, 498 U.S. 395, 404 (1991) (quoting Russello v. United States, 464 U.S. 16, 23 
(1983)); accord Gross v. FBL Financial Services, Inc., 557 U.S. 167, 174-75 (2009) (Congress’s inclusion of a 
particular standard in Title VII of the Civil Rights Act, but not the Age Discrimination in Employment Act, gave rise 
to a “negative implication” that the omission was intentional); Custis v. United States, 511 U.S. 485, 491-92 (1994) 
(“Congress’ omission of similar language” from “other related statutes” shows that Congress “did not intend” for 
the omitted condition to apply).  The fact that the PHSA and FDCA cross-reference each other, and the fact that 
Congress amended both statutes through the BPCIA, strengthens the conclusion that Congress acted intentionally 
in adopting some, but not all, of the ANDA requirements for biosimilars.  See Lindh v. Murphy, 521 U.S. 320, 330 
(1997) (“[N]egative implications raised by disparate provisions are strongest when the portions of a statute treated 
differently had already been joined together and were being considered simultaneously when the language raising 
the implication was inserted”). 
25 FDA, Citizen Petition Resp., Docket Nos. 2001P-0323, 2002P-0447, 2003P-0408, 18 (Oct. 14, 2003). 
26 Id. (“If 505(b)(2) applications were limited to literature-based duplicates, surely Congress would have required 
that, like those approved in ANDAs, products approved in 505(b)(2) applications . . . [have] the same labeling”). 
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Another crucial distinction between the BPCIA and 505(j) pertains to therapeutic equivalence.  
The same labeling requirement reflects the fact that ANDA drugs generally are therapeutically 
equivalent to, and substitutable for, their respective RLDs.27  Even when FDA exempts an ANDA drug 
from the same labeling requirement, FDA usually specifies that the drug is substitutable for the RLD.28  
As FDA has explained, the concept of therapeutic equivalence applies “to drug products containing the 
same active ingredients,” but does not encompass “different therapeutic agents.”29 

A non-interchangeable biosimilar is a “different therapeutic agent” from its reference product as 
a matter of law.  Congress, as part of the BPCIA, amended section 505A of the FDCA, the Pediatric 
Research Equity Act (PREA), to state that a non-interchangeable biosimilar is “a new active ingredient” 
for purposes of pediatric research, but an interchangeable product is not.30  The sponsor of a non-
interchangeable biosimilar therefore must conduct pediatric assessments unless that requirement is 
deferred or waived by FDA.31  Congress’s decision to subject biosimilars to the PREA—which does not 
apply at all to ANDA drugs32—underscores that Congress was aware that biosimilars differ from their 
reference products, unlike generic drugs in the ANDA context. 

In sum, the characterizing feature of the BPCIA pathway is that it deems biosimilars to be 
different from their referents, which distinguishes the BPCIA from the FDCA’s ANDA provisions.  
Applying the same labeling requirement for ANDA products to biosimilars would conflict with the novel 
licensing scheme established by the BPCIA.  The same labeling approach in this context is therefore 
legally unsound, and FDA should not use this approach in reviewing the labeling for products submitted 
for review under the BPCIA. 

                                                           
27 See 21 U.S.C. § 355(j)(2)(A)(iv), 355(j)(4)(F); see also Hill Dermaceuticals, Inc. v. FDA, 826 F. Supp. 2d 252, 261 
(D.D.C. 2011) (“pharmacists will substitute the generic product for the brand-name drug—and are often required 
to substitute generic products under state law”).  A limited exception exists for ANDAs submitted pursuant to 
suitability petitions.  See 21 C.F.R. § 314.93(b). 
28 See, e.g., FDA, Citizen Petition Resp., Docket Nos. 01P-0495, 02P-0191, 02P-0252, 13 (June 11, 2002) (“omission 
of information protected by exclusivity will not be a basis for altering a therapeutic equivalence rating”) (citing 59 
Fed. Reg. 50338, 50357 (Oct. 3, 1994)). 
29 FDA, Orange Book Preface (34th Ed., Mar. 14, 2014), http://1.usa.gov/1yPiHIl. 
30 See 21 U.S.C. § 355c(m)(1)-(2). 
31 See id. § 355c(a)(1)(B), (a)(2), (a)(3), (a)(4); see also FDA, Guidance for Industry: Questions and Answers 
Regarding Implementation of the Biologics Price Competition and Innovation Act of 2009, 13 (Apr. 2015), 
http://1.usa.gov/1DxTNva (“if an applicant first seeks licensure of its proposed product as a non-interchangeable 
biosimilar product and intends to subsequently seek licensure of the product as interchangeable, the applicant still 
must address PREA requirements when it seeks initial licensure”) (Final Q&A Guidance). 
32 See, e.g., FDA, Draft Guidance for Industry: How to Comply with the Pediatric Research Equity Act, 4 (Sept 2005), 
http://1.usa.gov/1K77ytl (“PREA does not impose pediatric assessment requirements on . . . generic drugs”). 

http://1.usa.gov/1yPiHIl
http://1.usa.gov/1DxTNva
http://1.usa.gov/1K77ytl
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B. Applying A “Same Labeling” Requirement To Biosimilars Leads to Labeling That Is 
Misleading In Violation Of The FDCA And FDA Regulations.  

In addition to conflicting with the BPCIA, a “same labeling” approach to biosimilars would create 
serious misbranding issues under the FDCA and FDA regulations.  Under section 502(a) of the FDCA, a 
drug is misbranded if its labeling is false or misleading in any particular.33  Under section 201(n), labeling 
is misleading if it omits material facts as described in that provision.34  FDA regulations governing 
physician labeling likewise prohibit material omissions.35  As detailed below, a “same labeling” approach 
to biosimilar labeling violates these basic statutory and regulatory requirements in several respects. 

1. Biosimilar Labeling Must Include Information Necessary To Enable Informed 
Prescribing And To Dispel Common Misconceptions.  

The labeling statements requested in this Petition are necessary to enable informed prescribing 
decisions and to dispel common and widespread misconceptions among prescribers about biosimilars 
and their relationship to their respective reference products.  FDA has long recognized that physician 
labeling is “the primary source of information about a product” for prescribers.36  Consistent with 
section 201(n) of the statute, FDA regulations provide that labeling “shall be deemed to be misleading if 
it fails to reveal facts that are . . . [m]aterial in light of other representations made or suggested by 
statement, word, design, device or any combination thereof.”37  Whether an omission is material “is 
determined by the degree to which [the] information is objectively important, relevant, or substantial to 
the target audience.”38  In other words, a material fact is one that reasonably would influence “the 
intended audience.”39 

The intended audience for physician labeling is the health care professional prescribing the 
drug.40  FDA has recognized that “[t]he relevant properties of a product” are core material facts that 
must be disclosed.41  A recent survey of 400 U.S. board-certified physicians shows definitively that the 
                                                           
33 21 U.S.C. § 352(a). 
34 See id. § 321(n), 352(a); 21 C.F.R. § 201.56(a)(2). 
35 See, e.g., 21 C.F.R. §§ 1.21(a), 201.56(a)(2). 
36 71 Fed. Reg. 3922, 3964 (Jan. 24, 2006). 
37 21 C.F.R. § 1.21(a); see 21 U.S.C. § 321(n). 
38 FDA, Draft Guidance for Industry: Presenting Risk Information in Prescription Drug and Medical Device 
Promotion, 11 (May 2009), http://1.usa.gov/1KWaMwW (Draft Risk Guidance); accord United States v. Watkins, 
278 F.3d 961, 967-68 (9th Cir. 2002) (citing Neder v. United States, 527 U.S. 1, 22 n.5 (1999) and Restatement 
(Second) of Torts § 538(a) (1977)); U.S. Attorney’s Manual, Civil Resource Manual § 98, ‘Materiality’ in FDCA 
Prosecutions (Nov. 2002), http://1.usa.gov/1cVyIGd. 
39 Draft Risk Guidance at 12. 
40 71 Fed. Reg. at 3922.  When it promulgated the Physician Labeling Rule, FDA “used focus groups” and “a national 
physician survey” and other tools to determine “what labeling information practitioners consider most important.”  
Id. 
41 E.g., Draft Risk Guidance at 12. 

http://1.usa.gov/1KWaMwW
http://1.usa.gov/1cVyIGd
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labeling information at issue in this Petition addresses product properties that are highly relevant, and 
thus material, to prescribers.  Among other things, the survey showed that: 

• 90% of prescribers thought it was important “that a product label for a biosimilar clearly 
indicates that it is a biosimilar”; 

• 80% of prescribers thought it was important “that the label makes clear which indications were 
studied by the biosimilar sponsor and which indications were approved based on extrapolation 
from studies in other indications”; 

• 79% of prescribers thought it was important “that the label explicitly states that specific 
indications or conditions of use that are approved for the originator are NOT approved for the 
biosimilar product”; 

• 79% of prescribers thought it was important “that a product label clearly indicates a biosimilar is 
or is not interchangeable”; 

• 83% of prescribers thought it was important “that the biosimilar label includes the clinical data, 
if any, submitted to FDA by the biosimilar sponsor”;  

• 79% of prescribers thought it was important “that the label includes all relevant clinical 
similarity data, including clinical immunogenicity findings, from the biosimilar product 
development; and 

• 79% of prescribers thought it was important “that the label clearly distinguishes those data 
generated by the biosimilar sponsor from those generated by the originator sponsor.”42 

These findings are not surprising.  As discussed below, prescriber groups have supported requirements 
for the presentation of this information in biosimilar labeling.43  The Institute for Patient Access recently 
criticized FDA’s “questionable approach” to the labeling for Zarxio “because . . . physicians need 
complete and specific information about medications they prescribe.”44  More recently still, “eight 
groups representing a broad spectrum of physicians who prescribe biologics” responded to FDA’s 
approval of Zarxio by sending a letter to FDA “underscoring the need to ensure that biosimilar product 

                                                           
42 Kevin Olson, ASBM Labeling Survey (Feb. 2015), http://bit.ly/1dSMeup (ASBM Labeling Survey). 
43 Infra § III.C. 
44 David Charles, M.D. and Mary Ann Chapman, Ph.D., Informed Prescribing: Physicians Need Complete and 
Specific Prescribing Information for Biosimilar Medications, 1 (May 2015), http://bit.ly/1KNCQCo (Informed 
Prescribing); id. at 2 (To “ensure transparent” labeling and to “give physicians access to the most accurate and 
pertinent information,” biosimilar labeling “must clearly state that the product is a biosimilar and indicate whether 
or not it is therapeutically interchangeable with the original biologic.  It must also include safety and effectiveness 
data obtained specifically with the biosimilar.  If information generated from the original biologic is included, it 
should be clearly stated in the document.”). 

http://bit.ly/1dSMeup
http://bit.ly/1KNCQCo
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labeling contains all needed data for physicians to make appropriate prescribing decisions for their 
patients.”45 

Transparency in biosimilar labeling is needed not only to enable informed prescribing, but also 
to dispel widespread misconceptions about biosimilar products.  Biosimilars are commonly described, 
even today, as “generic” or “biogeneric” products.46  As FDA twice told Congress, “[t]hese terms are 
imprecise and can be confusing” and using them to describe biosimilars “inaccurately implies the same 
meaning as exists for generic drugs.”47  Survey evidence suggests that similar misconceptions exist 
among prescribers.  For instance, a report published in June 2010 found that 54% of interviewed 
prescribers in the United States were unaware that the BPCIA pathway existed.48  A follow-up report 
published in February 2013 found that 54% of surveyed physicians either “could not define” or had 
“never heard of” biosimilars.49  Another follow-up found in June 2014 that 39% of surveyed physicians 
still could not define or had not heard of biosimilars.50  Similar survey results have been reported by the 
National Comprehensive Cancer Network in 2011 and by the North American Center for Continuing 

                                                           
45 PR Newswire, Physician Groups Urge FDA to Ensure Patient Safety With Greater Transparency in Biosimilar 
Labeling:  Following Approval of the First Biosimilar in the U.S., Physician Groups Urge FDA to Give Full 
Consideration to Inclusion of Critical Information Needed by Physicians (May 21, 2015), http://prn.to/1Hl0FOY.  
46 See, e.g., Generic Pharm. Ass’n, Comments to Docket No. FDA-2010-N-0477 (Dec. 30. 2010) (referring to 
biosimilars as “biogenerics” throughout); Derrick Gingery, Are Potential Biosimilar Sponsors Still Hesitant About 
The Pathway Despite Expected Growth?, The Pink Sheet (Mar. 4, 2013) (“Just like when Hatch-Waxman was 
enacted, ideally I would have loved for [FDA] to have a separate office . . . focused on biogeneric approvals”) 
(statement of Tony Mauro, Mylan Inc.); Press Release, Sunshine Biopharma Announces Changes (Feb. 25, 2015), 
http://mwne.ws/1H9zh6p (describing the “production of biogeneric therapeutic proteins”); see also, e.g., Jonathan 
Rockoff, FDA Approves First Generic Biotech Drug, Wall Street Journal (Mar. 6, 2015), http://on.wsj.com/1PQIElu; 
Paul Scolardi, How to Invest in the New Industry of ‘Biosimilar’ or ‘Generic’ Biological Drugs, TheStreet.com (Jan. 9, 
2015), http://bit.ly/1Ec42We; Sabrina Tavernise, For First Time, FDA Panel Approves Generic Copy of Costly 
Biologic Drug, New York Times (Jan. 7, 2015), http://nyti.ms/1J9zISS; Tr. of the John King Show, CNN (May 8, 2012), 
http://bit.ly/1PNlEi5 (“people . . . are now going to see what we call generic biologics on the market”). 
47 First Woodcock Statement; Second Woodcock Statement.  In other contexts, FDA also has indicated that it is 
misleading to use the word “generic” to describe products not approved under section 505(j).  See FDA, FDA 
Basics—What are unapproved drugs and why are they on the market? (Jan. 4, 2011), http://1.usa.gov/1JQalEb 
(“[S]ince many unapproved drugs are marketed without brand names and have been available for many years, it is 
often assumed that these unapproved drugs are generic drugs.  This is not correct.  Generic drugs have been 
evaluated and approved by FDA to demonstrate bioequivalence to a brand name reference drug.  Healthcare 
professionals and consumers can be assured that FDA-approved generic drug products have met the same quality, 
strength, purity and stability as brand name drugs.  Additionally, the generic manufacturing, packaging, and testing 
sites must meet the same quality standards as those of brand name drugs.”). 
48 See Industry Standard Research, Biosimilar Prescribing Outlook, 16 (June 2010), http://bit.ly/1Jd3FkQ. 
49 Industry Standard Research, Biosimilar Primer:  US Primary Care Physicians’ Attitudes, Beliefs, and Intentions, 8 
(Feb. 2013), http://bit.ly/1FSsiSS. 
50 Industry Standard Research, Biosimilar Primer:  US Primary Care Physicians’ Attitudes, Beliefs, and Intentions, 12 
(June 2014), http://bit.ly/1FJ7g84. 
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Medical Education in 2013.51  Indeed, it is questionable whether any prescribers beyond those most 
familiar with FDA’s various pre-market review pathways currently appreciate the significant differences 
among generic drugs, RLDs, biosimilars, interchangeable biosimilars, and reference products.  
Unsurprisingly, FDA officials have recognized that public education on these issues is an important 
priority.52 

A “same labeling” approach to biosimilars is at odds with that priority and will instead deepen 
existing misconceptions.  “Given the level of education that still needs to take place surrounding 
biosimilars, some physicians may mistakenly view that an identical label implies that a biosimilar is 
interchangeable with the reference product and has approval for all of the same indications—which we 
know may not be the case for many biosimilars.”53  That result would be contrary to the notion, 
reflected in FDA regulations, that prescription drug labeling should both affirmatively present safety and 
effectiveness information needed for informed prescribing, and rebut or dispel commonly held 
misconceptions.54  Given the novelty of the abbreviated licensure provisions included in the BPCIA, and 
the broad familiarity with generic drugs authorized under the ANDA pathway, FDA must ensure that 
biosimilar labeling provides prescribers with the information they need to understand the important 
differences between these products. 

2. Prescribers Need To Know Whether A Product Is A Biosimilar And The Nature 
And Scope Of Its Approval.  

The clearest and simplest facts that should be disclosed in the labeling for any biosimilar pertain 
to its approval status.  Zarxio was approved, as FDA put it, based on “less than a full complement of 
product-specific preclinical and clinical data.”55  More specifically, the “pivotal” clinical program for 
Zarxio was designed to show its “non-inferiority” in the prophylaxis of neutropenia in breast cancer 

                                                           
51 See Andrew D. Zelenetz, et al., NCCN Biosimilars White Paper: Regulatory, Scientific, and Patient Safety 
Perspectives, 9(4) J. NCCN S-1, S-15 (Sept. 2011), http://bit.ly/1G8V0AV; Stephen Chavez, CME Survey Biosimilars 
(May 24, 2013), http://bit.ly/1Jd5K0k.  Similar results also were reported in Europe in November 2013, where 
biosimilars have been marketed since 2006—approximately 24% of European prescribers remain unfamiliar with 
biosimilars and 37% remain unaware that biosimilar approvals are generally based on an extrapolation of 
indications rather than direct evidence of safety and effectiveness.  See Kevin Olson, ASBM European Prescribers 
Survey, 11 (Nov. 2013), http://bit.ly/1EH8EW5. 
52 See, e.g., Mari Serebrov, Don’t Call Them Generics, Bio World Perspectives (Jan. 29, 2013), http://bit.ly/19Dvghr 
(“FDA’s Rachel Sherman said the biggest challenge the agency faces with biosimilars is educating the public.  . . .  
Her worst nightmare would be for a formulary, seeing a big price difference, to treat biosimilars as it would a 
generic and switch everyone from the reference biologic to the biosimilar, regardless of the indication.”); M. 
Nielsen Hobbs, Biosimilar Guidances Expected in the ‘Near Future,’ But Unnecessary, FDA Says, The Pink Sheet 
Daily (Dec. 4, 2014) (“FDA efforts include ‘consumer and patient education and outreach, education and outreach 
for the practitioners . . . .  We intend to continue that after the applications are approved.’”) (quoting Sally 
Howard, Deputy Commissioner for Policy, Planning, Legislation and Analysis). 
53 Ltr. to S. Ostroff from the Alliance for Patient Access, et al. (May 21, 2015), http://bit.ly/1J2xKnl. 
54 Cf. 21 C.F.R. § 201.57(c)(2)(ii); 71 Fed. Reg. at 3944; 44 Fed. Reg. 37434, 37446 (1979). 
55 FDA, FDA approves first biosimilar product Zarxio (Mar. 6, 2015), http://1.usa.gov/1IL85R0. 
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patients undergoing chemotherapy, as well as a PK/PD study in healthy volunteers.56  The other five 
indications for which Zarxio was licensed were extrapolated based on the breast cancer trials and other 
supportive data.57  In addition, the reference product was licensed for a new indication after Zarxio was 
approved.58  None of these facts can be divined from the approved labeling for Zarxio. 

Such omissions result in materially misleading biosimilar labeling.  In the preamble 
accompanying the physician labeling draft rule, FDA stated that “the basis for approval of the drug 
product, including the extent of the product’s benefits,” should be included in labeling “to provide 
practitioners with more accurate and specific information about a drug’s efficacy that could help them 
to make informed prescribing decisions.”59  Thus, FDA regulations provide for the basis for a drug’s 
approval to be disclosed in its approved physician labeling.  For example, for drugs (including biological 
products) that are approved on the basis of surrogate endpoint data,60 FDA regulations require that the 
labeling: (1) disclose that the approval was based on studies using surrogate endpoints; (2) provide “a 
succinct description” of any limitations or uncertainties about the product; and (3) refer to a full 
“discussion of the available evidence” elsewhere in the labeling.61  These labeling statements are, in 
FDA’s words, “necessary to ensure that the information in labeling regarding a drug product’s 
indications or uses is not misleading.”62 

Similarly, some drugs and biological products are approved based solely on animal testing 
because human testing would be unethical.63  FDA has stated that labeling for products so approved 
“would be misleading if information were not included to explain to patients or potential patients that 
the effectiveness of the product was demonstrated in animals not humans.”64  FDA’s regulations 
therefore require the labeling for such products to state that their approval is based on efficacy studies 
conducted in animals.65  Neupogen is such a drug, and its labeling states both that efficacy studies 
“could not be conducted in humans with acute radiation syndrome for ethical and feasibility reasons” 

                                                           
56 Sandoz, Advisory Committee Brief, 53 (Jan. 7, 2015), http://1.usa.gov/1xBJx6L (Sandoz Brief). 
57 See id. at 23-24; 51. 
58 Ltr. from Libero L. Marzella to Janet Chow, at 1 (Mar. 30, 2015), http://1.usa.gov/1Ji1ixy (“to increase survival in 
patients acutely exposed to myelosuppressive doses of radiation (hematopoietic syndrome of acute radiation 
syndrome”). 
59 65 Fed. Reg. 81082, 81095 (Dec. 22, 2000). 
60 See 21 C.F.R. §§ 314.510, 601.41. 
61 Id. § 201.57(c)(2)(i)(B); see FDA, Draft Guidance for Industry: Labeling for Human Prescription Drug and Biological 
Products Approved Under the Accelerated Approval Regulatory Pathway, at 3 (Mar. 2014), 
http://1.usa.gov/1l0nPlb. 
62 65 Fed. Reg. 81082, 81098-99 (Dec. 22, 2000) (preamble for proposed Physician Labeling Rule; proposing “broad 
and prompt” implementation of the provisions now found at § 201.57(c)(2)(i) because they were among the 
changes necessary to avoid misleading labeling). 
63 See 21 C.F.R., Part 314, Subpart I; 21 C.F.R., Part 601, Subpart H. 
64 67 Fed. Reg. 37988, 37992 (May 31, 2002) (citing section 502(a) of the FDCA). 
65 See 21 C.F.R. §§ 314.610(b)(3), 601.91(b)(3). 
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and that FDA’s decision to approve Neupogen for use in patients acutely exposed to myelosuppressive 
doses of radiation “was based on efficacy studies conducted in animals and data supporting . . . other 
approved indications.”66   

A third example involves pediatric use.  In appropriate cases, “pediatric effectiveness can be 
extrapolated from adequate and well-controlled studies in adults, usually supplemented with other 
information obtained in pediatric patients, such as pharmacokinetic studies.”67  When pediatric 
effectiveness has been extrapolated from studies in adults, the physician labeling for the drug must 
contain an explicit statement that this has occurred, and it also must include “wording that accurately 
describes the data submitted.”68 

The same approach is required for biosimilar labeling.  Just as prescribers need to be informed 
when a biological product is approved under special pathways using surrogate endpoint or animal 
efficacy data, prescribers also should be informed when a biological product has been approved as a 
biosimilar based on similarly limited data presentations.  Just as prescribers need to know when 
pediatric efficacy was based on extrapolation, they should be informed when biosimilar licensure relied 
on the extrapolation of indications.  In all such cases, clear information describing the basis for FDA’s 
finding of efficacy is calculated to facilitate informed prescribing because prescribers would ordinarily 
assume that approval is based on a familiar package of data and information.  The novelty of the 
biosimilar pathway makes it highly unlikely, if not impossible, that prescribers are aware of the approval 
standards applicable in that context.  Moreover, as shown above, the basis of FDA’s approval is 
information that prescribers find material:  90% of prescribers wish to know whether a product is a 
biosimilar, 70% wish to know whether the biosimilar was licensed for all of the reference product’s 
conditions of use, and 80% wish to know which conditions of use were licensed based on 
extrapolation.69 

The need for this information will only increase as biosimilars of a single reference product 
become available from multiple sources, as contemplated by the BPCIA.70  The statute allows each 
applicant to customize the presentations and conditions of use for which their biosimilar is licensed.71  
Over time, this is likely to lead to an environment in which prescribers must choose among the 
reference product and multiple biosimilars that have been licensed for different subsets of the reference 
product’s approved presentations and conditions of use.  Yet, the approach to biosimilar labeling that 
FDA appears to have adopted would result in nearly identical labeling for all of those products, as in the 
ANDA context. 

                                                           
66 Neupogen Package Insert, § 14.6 (Mar. 2015), http://bit.ly/1s2wMyt. 
67 21 U.S.C. § 355c(a)(2)(B)(i) (emphasis added). 
68 21 C.F.R. § 201.57(c)(9)(iv)(D)(1). 
69 ASBM Labeling Survey. 
70 See 42 U.S.C. § 262(k)(1) (“[a]ny person may submit” a biosimilar application). 
71 See id. § 262(k)(2)(A)(i)(I)(cc); see also Final Q&A Guidance at 7-8. 
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Other jurisdictions require biosimilar labeling to include the information at issue in this 
Petition.72  The European labeling for Zarzio and other biosimilars states that it is “a biosimilar medicinal 
product” and directs the reader to the EMA website for more information.73  Existing guidance in New 
Zealand likewise provides for biosimilar labeling to include a statement that the product is a biosimilar 
and not a generic drug.74  Guidance from Health Canada states that, “[u]nlike generic pharmaceutical 
drugs, the sponsor of a [biosimilar] will not be able to utilize the [labeling] of the reference biologic drug 
in its entirety as that of its own product.”75  Health Canada therefore states that the labeling for the 
biosimilar will include, among other things, “a statement indicating that the product is [a biosimilar],” 
information regarding “the indications approved for use,” and the “data on which the decision for 
market authorization was made.”76  Thus, the Canadian monograph for Remsima® (infliximab) states 
that it is “a subsequent entry biologic product” and was approved based on a showing of “similarity” or 
“comparability” through comparative studies “in patients with rheumatoid arthritis or ankylosing 
spondylitis” and that other indications were “granted on the basis of similarity.”77 

Similar information should be provided to prescribers in the United States.  Physicians need and 
want to know whether a product is a biosimilar, the scope of its approval, and whether the approval was 
based on extrapolation.  Indeed, FDA itself proposed to require labeling statements of this type in 2012.  
The Draft Scientific Guidance stated that biosimilar labeling “should include all the information 
necessary for a health professional to make prescribing decisions.”78  According to the draft, the 
“necessary” information included “a clear statement” advising that the “product is approved as 
biosimilar to a reference product for stated indication(s) and route of administration(s).”79  As discussed 
below (§ III.C), FDA’s decision to chart a different course with Zarxio, and its subsequent revision of the 
guidance, has not been explained. 

                                                           
72 FDA regularly takes note of the actions of other national or international regulatory authorities,” even though 
“those actions do not constrain [its] decision-making.”  FDA, Citizen Petition Resp., Docket No. FDA-2003-P-0273 
(July 23, 2010).  Indeed, FDA has established an international “biosimilars cluster” with the European Medicines 
Agency (EMA) and Health Canada.  See Generics and Biosimilars Initiative (GaBi), EMA and FDA report on 
collaborative efforts (May 16, 2014), http://bit.ly/1RVpSIr. 
73 Zarzio® (filgrastim) Summary of Product Characteristics, § 5.1, http://bit.ly/1Ab8SYN.  An identical statement is 
found in the European labeling for Tevagrastim® (another biosimilar of filgrastim), Omnitrope® (biosimilar 
somatropin), Remsima® and Inflectra® (both biosimilar infliximab), and Binocrit® (biosimilar epoetin alfa).   
74 New Zealand Medicines and Medical Devices Safety Authority (MEDSAFE), Medicines—Biosimilars (May 2, 2014), 
http://bit.ly/1FqRHF3 (New Zealand Biosimilar Guidance). 
75 Health Canada, Guidance for Sponsors: Information and Submission Requirements for Subsequent Entry 
Biologics (SEBs), § 2.5 (Mar. 5, 2010), http://bit.ly/1PqCLLM (Canada Biosimilar Guidance). 
76 Id. 
77 Remsima® (infliximab), Product Monograph, 3 (Mar. 31, 2014), http://bit.ly/1c9dL9l. 
78 Draft Scientific Guidance at 21. 
79 Id. 
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3. Prescribers Need To Know Whether A Biosimilar Is Interchangeable With The 
Reference Product.  

The “same labeling” approach is especially problematic when applied to biosimilars that, like 
Zarxio, have not been determined to be interchangeable under PHSA section 351(k)(4).  As discussed 
above (§ III.A), the BPCIA distinguishes between interchangeable and non-interchangeable biosimilars, 
and that distinction has real-world consequences for prescribers, pharmacists, and patients.  Non-
interchangeable biosimilars have not been shown to be therapeutically equivalent to their reference 
products and, therefore, should not be substituted for their reference products.  On the other hand, an 
interchangeable biosimilar could be substituted for its reference product under applicable state 
pharmacy laws. 

Absent information in a biosimilar’s labeling describing its “interchangeability” status, 
prescribers may not be able to tell whether the biosimilar is a potential substitute for the reference 
product.  Omitting that information misleadingly suggests that the biosimilar could be substituted for its 
referent, just like a generic drug, which increases the risk of inappropriate product switching. 

FDA previously stated that this result—substitution of non-interchangeable biological 
products—was unacceptable.  Thus, the Agency’s position paper in September 2006 for the World 
Health Organization noted the need for “mechanisms” to prevent “potentially dangerous substitutions” 
and to ensure that “potentially unsafe drug dispensing decisions are not made” due to a “misperception 
. . . [of] interchangeability.”80  The Agency further explained that one of the “recognized mechanisms” 
for mitigating those risks was “specific labeling regarding pharmacologic interchangeability.”81  Six 
months later, the current CDER Director twice testified before Congress that the potential “for repeated 
switches” between biosimilar and reference biological products carries a significant risk in terms of both 
safety and effectiveness.82  Around the same time, a group of fifteen senior FDA officials published a 
position paper reiterating that inappropriate switching between “complex proteins” poses significant 
risks to patients.83  A year later, the Deputy Commissioner informed Congress that “FDA’s paramount 
concern” during consideration of the BPCIA was “that patients not be exposed to an avoidable safety 
risk by being switched to a product not known to be interchangeable with the product they are currently 
receiving.”84  And, in 2013, a senior FDA official stated that the Agency’s “worst nightmare” would be for 
biosimilars to be treated as substitutable generics.85 

                                                           
80 FDA, Discussions by National Regulatory Authorities with World Health Organization on Possible International 
Non-proprietary Name Policies for Biosimilars (Sept. 1, 2006), http://1.usa.gov/19chqCr (WHO Policy Paper). 
81 Id. (emphasis added). 
82 First Woodcock Statement; Second Woodcock Statement. 
83 Robert Temple, M.D., et al., The FDA’s assessment of follow-on protein products: a historical perspective, 6 
Nature Reviews 437, 440 (June 2007). 
84 Torti Letter at 3 (Sept. 18, 2008). 
85 Mari Serebrov, Don’t Call Them Generics, Bio World Perspectives (Jan. 29, 2013), http://bit.ly/19Dvghr 
(statement of Rachel Sherman). 
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Other regulators have taken steps to address this issue.  Current biosimilar guidance from 
Health Canada states that “there should be no claims” in product labeling that a biosimilar is either 
bioequivalent or clinically equivalent to the reference product.86  Current guidance from MEDSAFE New 
Zealand states that biosimilar labeling should include a clear statement regarding interchangeability 
status and “a statement that the prescribing physician should be involved in any decision regarding 
interchangeability.”87 

FDA also appeared to take steps to prevent inappropriate substitution, at least prior to the 
Zarxio approval.  The Draft Scientific Guidance stated that biosimilar labeling should “clearly state . . . 
whether or not it is therapeutically interchangeable with the original biologic.”88  Such a “clear 
statement” regarding interchangeability was one of the postmarketing safety measures included to 
mitigate the “[r]are, but potentially serious, safety risks (e.g., immunogenicity) [that] may not be 
detected during preapproval clinical testing.”89  It is a mystery how FDA could later determine when it 
issued the Final Scientific Guidance that interchangeability status is no longer material information for 
prescribers.  Indeed, as several members of the United States Senate Committee on Health, Education, 
Labor, and Pensions recently explained, omitting that information from biosimilar labeling can only lead 
to more uncertainty.90 

4. Prescribers Need Biosimilar-Specific Data And Also Need To Know Whether 
Data Discussed In Labeling Are From The Biosimilar Or From The Reference 
Product.  

Labeling a biosimilar the same as its reference product distorts the safety and efficacy profile of 
the biosimilar in at least two ways—it omits important safety and efficacy data from studies of the 
biosimilar while also concealing the fact that the data that are presented in the labeling were derived 
from studies of the reference product.  “[A] biosimilar—unlike a generic small molecule—has its own 
clinical data,” and those data “will help physicians” by providing information that might “vary from the 
reference biologic.”91  A “same labeling” approach suppresses that vital information, which health care 
professionals need to safely prescribe biosimilars. 

The labeling for Zarxio illustrates the problem.  The first subsection of the “Clinical Studies” 
section addresses “Patients with Cancer Receiving Myelosuppressive Chemotherapy” and describes a 
reference product study in patients with small cell lung cancer.  But the labeling does not disclose that 
the study involved Neupogen, or that Zarxio was not actually studied in patients with lung cancer.  At 
the same time, the labeling fails to disclose that Sandoz did conduct a pivotal trial (EP06-302) in patients 
with breast cancer that compared Zarxio and Neupogen using a non-inferiority design.  In other words, 

                                                           
86 Canada Biosimilar Guidance § 2.5. 
87 New Zealand Biosimilar Guidance. 
88 Draft Scientific Guidance at 21. 
89 Id. at 20-21. 
90 See Ltr. to S. Ostroff from L. Alexander et al., at 2 (Apr. 30, 2015), http://1.usa.gov/1cC5Hi2. 
91 Ltr. to S. Ostroff from the Alliance for Patient Access, et al. (May 21, 2015), http://bit.ly/1J2xKnl. 
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efficacy of Neupogen was established in a study in patients with lung cancer, and the non-inferiority of 
Zarxio was established in patients with breast cancer.  FDA’s own regulations and guidance recognize 
that this kind of information needs to be included in prescription drug labeling.92  Yet it is nowhere to be 
found in the labeling for Zarxio. 

These types of failures do not just result in material omissions; they also result in affirmative 
misrepresentations.  For example, Section 2.3 of the Zarxio labeling addresses dosing in patients 
undergoing autologous peripheral blood progenitor cell collection and therapy.  A comparison of the 
reference product and biosimilar labeling indicates that the following substitution was made:  

Administer NEUPOGEN for at least 4 days 
before the first leukapheresis procedure and 
continue until the last leukapheresis. 
Although the optimal duration of Neupogen 
administration and leukapheresis schedule 
have not been established‚ administration of 
filgrastim for 6 to 7 days with leukaphereses 
on days 5‚ 6‚ and 7 was found to be safe and 
effective [see Clinical Studies (14.4)]. 

Administer ZARXIO for at least 4 days before 
the first leukapheresis procedure and 
continue until the last leukapheresis.  
Although the optimal duration of ZARXIO 
administration and leukapheresis schedule 
have not been established‚ administration of 
filgrastim for 6 to 7 days with leukaphereses 
on days 5‚ 6‚ and 7 was found to be safe and 
effective [see Clinical Studies (14.4)]. 

 
In the revised version for the biosimilar, the name “Zarxio” is juxtaposed with “filgrastim” in the very 
same sentence.  This could easily mislead prescribers into thinking that Zarxio either is filgrastim or can 
be substituted for it interchangeably, neither of which is true.  Moreover, the labeling statement 
misleadingly implies that Zarxio was studied in patients undergoing this particular treatment, but that 
optimal treatment duration was not established.  That is not true—there are no Zarxio data regarding 
patients undergoing autologous peripheral blood progenitor cell collection and therapy. 

A “same labeling” approach also distorts the presentation of risk information for biosimilars, 
including information about immunogenicity and other potential adverse reactions.  Sandoz developed a 
significant amount of adverse reaction data through its clinical studies that directly compared the 
frequency of adverse reactions observed in patients using Zarxio and patients receiving Neupogen.93  
None of this information was included in the labeling for Zarxio, which contains only adverse reaction 
data from clinical trials on Neupogen.94 

                                                           
92 See 21 C.F.R. § 201.57(c)(15) (labeling ordinarily must “describe the studies that support effectiveness for the 
labeled indications”); see also FDA, Guidance for Industry: Clinical Studies Section of Labeling for Human 
Prescription Drug and Biological Products – Content and Format, 5-6 (Jan. 2006), http://1.usa.gov/1A3fwAC (“If 
effectiveness can be determined only by comparison to an active control (superiority or non-inferiority trial) and 
the identity of the active comparator is important to a clinician’s understanding of the drug’s effects, the active 
control data and identity of the comparator should be included in labeling.”). 
93 Sandoz Brief at 82-90. 
94 See Zarxio Package Insert, Table 2 (Mar. 2015). http://1.usa.gov/1Ip4O8t.  
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Another potential distortion pertains to immunogenicity.  The labeling for Neupogen reports 
that antibodies binding to Neupogen were detected in 3% of patients.95  The labeling for Neupogen also 
warns that the “detection of antibody formation” is difficult and therefore warns that the results for 
Neupogen should not be compared “to other products.”96  A prescriber reading that warning could 
conclude—rightly—that those results should not be compared to results from studies with other 
products, including other G-CSF products like lenograstim.  The labeling for Zarxio, however, sends a 
very different message.  Sandoz observed zero cases of antibodies binding to Zarxio.97  Yet the Zarxio 
labeling does not disclose that result; instead, the labeling for Zarxio copies the 3% incidence of bound 
antibodies from the Neupogen labeling.  The Zarxio labeling also warns that the 3% result should not be 
compared to results reported for “other filgrastim products.”98  A prescriber reading that warning could 
conclude—wrongly—that the reported results pertained only to Zarxio, and should not be compared to 
results from studies with Neupogen.  In fact, the exact opposite is true. 

In the past, FDA has avoided these types of problems by ensuring that labeling identifies the 
source of the data included.  Prior to the BPCIA, FDA had approved follow-on versions of a few complex 
products, most notably Omnitrope® (somatropin [rDNA origin] injection), under section 505(b)(2) of the 
FDCA.99  To do so, FDA construed 505(b)(2) to allow approval based on a showing that the proposed 
drug was “highly similar” to a listed drug based on “comparative physicochemical tests, bioassay, 
preclinical data, pharmacokinetic data, pharmacodynamic data, [and] clinical data” and notwithstanding 
“any information regarding differences between the proposed drug and the listed drug.”100  According 
to FDA, this showing of a high degree of similarity made it “scientifically appropriate for the Agency to 
rely on its finding of safety and effectiveness for the listed drug.”101  FDA’s interpretation of section 
505(b)(2) is thus directly analogous to the biosimilar approval pathway under the BPCIA. 

Nevertheless, FDA cautioned that “a finding of similarity in the context of a 505(b)(2) application 
does not imply a finding of sameness as that term is used in section 505(j).”102  Further, as discussed 
above,103 the 505(b)(2) pathway does not include a same labeling requirement.  Unsurprisingly, the 
labeling for Omnitrope differs a great deal from the labeling of the RLD somatropin product.  Relevant 
here, the sponsor of Omnitrope—which also happens to have been Sandoz—demonstrated that 
Omnitrope is highly similar to its RLD by conducting “three sequential, multicenter, phase 3 pivotal trials 
in pediatric patients with GHD over a 15-month period in which it demonstrated the clinical 

                                                           
95 Neupogen Package Insert § 6.2 (Mar. 2015), http://bit.ly/1s2wMyt.  
96 Id. 
97 Sandoz, Advisory Committee Slides, 30 (Jan. 7, 2015), http://1.usa.gov/1Pmotf6. 
98 Zarxio Package Insert § 6.5. 
99 See, e.g., Second Woodcock Statement. 
100 FDA, Citizen Petition Resp., Docket Nos. 2003P-0176, 2004P-0171, 2004P-0231, 2004N-0355, 9 n.23 (May 30, 
2006) (Omnitrope Response) 
101 Id. 
102 Id. (emphasis in the original). 
103 Supra n.25-26 & accompanying text. 

http://bit.ly/1s2wMyt
http://1.usa.gov/1Pmotf6
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comparability of [Omnitrope] and [the RLD] in head-to-head trials.”104  Section 6.2 of the current 
Omnitrope package insert includes the results from those trials.105  It also reflects safety results from 
studies using the RLD, such as “studies in pediatric patients with Prader-Willi Syndrome carried out with 
another somatropin product.”106  Indeed, the Omnitrope labeling refers to data derived from studies of 
“another somatropin product” at least 36 times. 

In short, when it approved Omnitrope, FDA did not impose a “same labeling” requirement and 
took steps to ensure that the labeling would carefully distinguish those data that pertained to 
Omnitrope from those data that pertained to the RLD.  This was appropriate because FDA approved 
Omnitrope based on a showing of a high degree of similarity, not sameness.  Zarxio also was found 
highly similar to, and not the same as, Neupogen based on, among other things, comparative clinical 
trials.  Yet the labeling for Zarxio does not disclose the results of those trials or distinguish data that 
pertains to the reference product.  There is no justification for the radically different approach to the 
labeling for Zarxio.107 

C. FDA Violated The APA When It Abandoned The Draft Scientific Guidance’s Approach 
To Biosimilar Labeling.  

Serious administrative law questions are raised by FDA’s actions in (1) proposing in February 
2012 that biosimilar labeling should include clear statements regarding the product, (2) appearing to 
stand by that proposal for nearly three years of public comment and discussion, (3) approving Zarxio 
without any such labeling statements in March 2015, and (4) issuing final guidance in April 2015 that 
omitted the draft guidance’s language without any explanation.  In these circumstances, FDA’s abrupt 
and unexplained about-face regarding biosimilar labeling violated the APA. 

As noted previously in this Petition, FDA’s initial guidance under the BPCIA recognized that 
labeling should play an important role in differentiating biosimilars from reference products.  To that 
end, the draft guidance recommended that biosimilar labeling include “a clear statement” advising that 
a product was a biosimilar and disclosing whether it was interchangeable with its reference product.  
The draft guidance recognized that information as “necessary for a health professional to make 
prescribing decisions.”108  At the time, FDA officials stated that the draft guidance reflected “public 
input” and addressed the “highest priority issues” that FDA had identified regarding biosimilars.109  In 
2013, an FDA official indicated that FDA still intended for biosimilar labeling to contain “differences” 

                                                           
104 Omnitrope Response at 10. 
105 See Omnitrope Package Insert, § 6.2, Tables 1 and 2 (August 2014), http://1.usa.gov/1EVx2W6 
106 Id. § 6.2. 
107 Notably, Health Canada requires the labeling for the biosimilar to provide the key data “on which the decision 
for market authorization was made.”  Canada Biosimilar Guidance § 2.5.  FDA should adopt similar requirements 
for biosimilars marketed here in the United States. 
108 Draft Scientific Guidance at 21 (emphasis added). 
109 FDA, Biosimilar Biological Products – Biosimilar Guidance Webinar, 12 (Feb. 15, 2012), 
http://1.usa.gov/1L4SY3a. 

http://1.usa.gov/1EVx2W6
http://1.usa.gov/1L4SY3a
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from reference product labeling “to distinguish” the biosimilar from the reference product.110  In 2014, 
the same official stated that, in the Agency’s view, the 2012 draft guidance had been “well received.”111 

Nevertheless, when the final version of the guidance was issued in April 2015, it contained no 
discussion of biosimilar labeling—the entire labeling discussion was omitted.112  The Federal Register 
notice announcing the final guidance did not acknowledge, much less explain, this significant change.  
The notice stated that the Draft Scientific Guidance had been revised in only four ways:  (1) to provide 
“further clarification” regarding the comparative studies needed to establish biosimilarity; (2) to provide 
“additional information” regarding clinical trial design; (3) to explain “when a comparative clinical trial 
may not be needed”; and (4) to make certain “editorial changes . . . to improve clarity.”113 

FDA’s reversal is especially surprising given the broad support for the draft guidance’s approach 
to biosimilar labeling.  At a public hearing in 2010, diverse stakeholders emphasized the need for 
biosimilar labeling to include information necessary to enable appropriate prescribing.  Speakers 
representing affected patient populations and physician groups urged FDA to require clear labeling 
statements,114 including “accurate, specific, and comprehensive information about the actual product, 
not the reference product.”115  Representatives of the innovator industry also urged FDA to require 
biosimilar labeling to “clearly state that it is a biosimilar”116 and “to include a prominent statement 
regarding its . . . interchangeability.”117  Others did as well.118  To our knowledge, no speaker expressed a 
contrary view. 

After the hearing, written comments submitted to FDA also supported including this information 
in biosimilar labeling.  The International Society for Pharmacoepidemiology stated that it “is of 
overriding importance” that “health care professionals should be fully informed as to the precise 
product administered [and] its relationship to the reference product.”119  The National Psoriasis 

                                                           
110 Jeff Overly, Biosimilars Guidance, Drugmaker Grades Coming, FDA Says, Law360 (Oct. 2, 2013), 
http://bit.ly/1bVbsqr. 
111 FDA, Update on the Development and Approval of Biosimilar Products: Where are we now and where are we 
headed?, 9 (May 14, 2014), http://1.usa.gov/1ymkMKd. 
112 See Final Scientific Guidance at 22. 
113 80 Fed. Reg. 24258, 24529 (Apr. 30, 2015). 
114 Tr. of Part 15 Public Hearing on Approval Pathway for Biosimilar and Interchangeable Biological Products, 27 
(Nov. 2, 2010) (statement of Dr. Janet Wyatt, Arthritis Foundation). 
115 Id. at 205 (statement of Dr. Gregory Schimizzi, Coalition of State Rheumatology Organizations). 
116 Id. at 219-20 (statement of Jim Shehan, Novo Nordisk, Inc.). 
117 Id. at 234 (statement of Dr. F. Owen Fields, Pfizer, Inc.); accord Tr. of Part 15 Public Hearing on Approval 
Pathway for Biosimilar and Interchangeable Biological Products, 206, 325, 343 (Nov. 3, 2010) (statements of 
Dr. Joseph P. Miletich, Amgen, Inc., Marie Vodicka, PhRMA, and Sara Radcliffe, BIO, respectively). 
118 See Tr. of Part 15 Public Hearing on Approval Pathway for Biosimilar and Interchangeable Biological Products, 
254-55 (Nov. 3, 2010) (statement of Dr. Judy Ruckman, CBR Int’l Corp.). 
119 Int’l Soc. for Pharmacoepidemiology, Comments to Docket No. FDA-2010-N-0477, 5 (Dec. 23, 2010). 

http://bit.ly/1bVbsqr
http://1.usa.gov/1ymkMKd
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Foundation stated that “[c]lear and specific labeling . . . to distinguish between reference products and 
biosimilars is of utmost importance.”120  The innovative industry likewise stated that FDA should require 
“the labeling of every biosimilar that does not meet the interchangeability standard to include a 
statement that the product is not interchangeable.”121  A leading biosimilar developer also 
recommended that biosimilars not determined to be interchangeable “should have a standard 
statement on the label noting that they are a biosimilar and not interchangeable with the brand 
product.”122  At least two other biosimilar developers concurred.123  In short, there was broad 
agreement that biosimilar labeling must contain clear statement regarding product status. 

Public support for FDA’s original proposal continued after the 2012 guidance was issued.  In 
written comments, the Alliance for Safe Biologic Medicines agreed that biosimilar labeling should 
disclose the product’s “[s]tatus as non-interchangeable or interchangeable.”124  The American 
Association of Clinical Endocrinologists stated that labeling should “clearly identify the product as a 
biosimilar, and should indicate whether the product has or has not been determined to be 
interchangeable with the reference product.”125  Similar comments were submitted by the Colon Cancer 
Alliance, the National Kidney Foundation, and the Global Healthy Living Foundation.126  The innovative 

                                                           
120 Nat’l Psoriasis Found., Comments to Docket No. FDA-2010-N-0477, 5 (Dec. 30, 2010); accord Nat’l Kidney 
Found., Comments to Docket No. FDA-2010-N-0477, 2 (Dec. 22, 2010); Ovarian Cancer Nat’l Alliance, Comments to 
Docket No. FDA-2010-N-0477, 2; Am. Acad. of Dermatology Ass’n, Comments to Docket No. FDA-2010-N-0477, 2 
(Dec. 31, 2010). 
121 Johnson & Johnson, Comments to Docket No. FDA-2010-N-0477, 7 (Dec. 23, 2010); accord Merck & Co., Inc., 
Comments to Docket No. FDA-2010-N-0477, 3, 5 (Dec. 23, 2010); Amgen Inc., Comments to Docket No. FDA-2010-
N-0477, 6, 50-51, 53, 67 (Dec. 29, 2010); BioGen Idec, Comments to Docket No. FDA-2010-N-0477, 6 (Dec. 29, 
2010); Genentech, Inc., Comments to Docket No. FDA-2010-N-0477, 5 (Dec. 17, 2010); PhRMA, Comments to 
Docket No. FDA-2010-N-0477, 2, 14-16, (Dec. 23, 2010); BIO, Comments to Docket No. FDA-2010-N-0477, 2, 18-19, 
27-28 (Dec. 23, 2010). 
122 Momenta Pharm., Inc., Comments to Docket No. FDA-2010-N-0477, 7 (Dec. 22, 2010). 
123 Teva Pharm. Indus., Inc., Comments to No. Docket FDA-2010-N-0477, 3 (Dec. 28, 2010) (“Teva also recommends 
that FDA use product labeling as a key communication tool.  For example, as part of the “Description” section of 
the product labeling, FDA can clearly identify and state that the product is biosimilar and interchangeable.” 
(emphasis removed)); Pfizer Inc., Comments to Docket No. FDA-2010-N-0477, Appx. (Dec. 22, 2010) (“The label 
would include a prominent statement regarding its biosimilarity and/or interchangeability status with regard to 
each indication.”). 
124 Alliance for Safe Biologic Medicines, Comments to No. Docket FDA-2011-D-0605, 4 (Apr. 16, 2012). 
125 Am. Ass’n of Clinical Endocrinologists, Comments to Docket No. FDA-2011-D-0605, 2 (Apr. 16, 2012). 
126 Colon Cancer Alliance, Comments to Docket No. FDA-2011-D-0605, 2 (Mar. 22, 2012) (“Physicians should know 
if they are prescribing a biologic or a biosimilar . . . .”); Nat’l Kidney Found., Comments to Docket No. FDA-2011-D-
0605, 4 (Apr. 12, 2012) (“the package insert for a biosimilar should provide testing information, including the 
number of studies, the study circumstances, the number of study participants, and the duration of study, both for 
the referenced product, as well as data provided for the purpose of establishing equivalence”); Global Healthy 
Living Found., Comments to Docket No. FDA-2011-D-0605, 4 (Apr. 4, 2012) (advocating a “unique and distinctive 
. . . labeling system”). 
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industry also was unanimously in support of the original proposal.127  Many lengthy comments 
submitted by generic manufacturers did not object.128  In fact, some comments from the generic 
industry supported the need for complete labeling information.  For instance, the Novartis Group (which 
includes Sandoz) endorsed FDA’s WHO policy paper from September 2006 as the proper approach to 
postmarket safety monitoring of biosimilar products.129  The Generic Pharmaceutical Association did the 
same.130  That policy paper stated that one of the most important mechanisms to guard against 
improper substitution of non-interchangeable drugs is “specific labeling” regarding interchangeability.131 

After the Draft Scientific Guidance was issued, the Agency convened a second public hearing.  
Once again, numerous and diverse stakeholders spoke in support of the labeling recommendations in 
the Draft Scientific Guidance.132  Written submissions were likewise supportive.133  Through all of this 
public participation, there was little opposition to the labeling recommendations in the draft.   

In fact, we have identified only one substantive challenge to those labeling proposals.  In April 
2012, Mylan Inc. (Mylan) argued that the labeling proposals in the Draft Scientific Guidance were 
“unprecedented”134 and would conflict with BPCIA because that statute “requires that biogeneric 
labeling must be the same as that of the reference product except for statutorily-permissible 
differences.”135  Mylan is, quite simply, incorrect.  As discussed above (§ III.A), the BPCIA does not 
contain a same labeling requirement.  Such a requirement exists for generic drugs because it is explicit in 
sections 505(j)(2)(v) and 505(j)(4)(G).  In contrast, the three provisions of the BPCIA that were cited by 
Mylan respectively state that biosimilars must be “highly similar” to their reference products, must seek 
approval for conditions of use that were “previously approved for the reference product,” and must 

                                                           
127 BIO, Comments to Docket No. FDA-2011-D-0605, 12 (Apr. 16, 2012); PhRMA, Comments to Docket No. FDA-
2011-D-0605, 18-19 (Apr. 16, 2012); see also, e.g., Allergan Inc., Comments to Docket No. FDA-2011-D-0605, 7 
(Apr. 16, 2012); Amgen Inc., Comments to Docket No. FDA-2011-D-0605, 28 (Apr. 16, 2012); Bayer Healthcare LLC, 
Comments to Docket No. FDA-2011-D-0605, 4-5 (Apr. 16, 2012); Biogen Idec, Comments to Docket No. FDA-2011-
D-0605, 12 (Apr. 16, 2012); EMD Serono, Comments to Docket No. FDA-2011-D-0605, 9-10 (Apr. 15, 2012). 
128 See, e.g., Momenta Pharm., Inc., Comments to Docket No. FDA-2010-N-0605 (Apr. 13, 2012) (no discussion of 
labeling requirement in eight pages of written comments); Teva Pharm. Indus., Inc., Comments to Docket No. FDA-
2010-N-0605 (Apr. 23, 2012) (no discussion of labeling requirements in ten pages); Watson Pharm., Inc., 
Comments to Docket No. FDA-2010-N-0605 (Apr. 16, 2012) (no discussion of labeling requirement in twelve 
pages). 
129 Novartis, Comments to Docket No. FDA-2010-N-0605, 30 & n.57 (Apr. 13, 2012). 
130 Generic Pharm. Ass’n, Comments to Docket No. FDA-2010-N-0605, 23. (Apr. 16, 2012). 
131 WHO Policy Paper. 
132 See Tr. of Part 15 Public Hearing, 132 (May 11, 2012) (statement of Dr. Marcie Bough, American Pharmacist 
Association); id. at 186-87 (statement of Dr. Joseph P. Miletich, Amgen, Inc.); id. at 194 (statement of Dr. Michelle 
Rohrer, Genentech); id. at 280 (statement of F. Owen Fields, Pfizer, Inc.); id. at 350 (statement of Sara Radcliffe, 
BIO). 
133 See, e.g., Questcor Pharm., Inc., Comments to Docket No. FDA-2011-D-0618, 5 (May 25, 2012). 
134 Mylan, Inc., Comments to Docket No. FDA-2010-N-0605, 4, 22-23 (Apr. 16, 2012). 
135 Id. at 22. 
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have the same dosage form, strength, and route of administration as the reference product.136  None of 
those provisions imposes a “sameness” standard on biosimilar labeling. 

Given this record, FDA’s decision to reverse course and adopt a same labeling approach for 
biosimilars is arbitrary and capricious.  As the United States Supreme Court recently reiterated, an 
agency’s interpretations of the law remain subject to the constraints imposed by the APA.137  At a 
minimum, the APA imposes an “unwavering” obligation on agencies to provide a reasoned explanation 
for their policies.138  In the circumstances presented here—where FDA initially stated that clear 
statements were “necessary” for safe prescribing; where there was broad agreement as to the 
importance of these labeling statements to patient care; and where FDA is implementing an entirely 
new biosimilar approval pathway—FDA’s silent abandonment of the labeling recommendations in the 
Draft Scientific Guidance was improper.  FDA cannot abandon that proposal without comment, leaving 
regulated entities and other key stakeholders to guess its “unspoken thoughts.”139 

IV. OTHER REQUIRED INFORMATION 

A. Environmental Impact 

The actions requested in this petition are subject to categorical exclusion under 21 C.F.R. 
§ 25.31. 

B. Economic Impact 

Pursuant to 21 C.F.R. § 10.30(b), an economic impact statement will be submitted upon request 
of the Commissioner. 

C. Certification 

I certify that, to my best knowledge and belief:  (a) this Petition includes all information and 
views upon which the Petition relies; (b) this Petition includes representative data and/or information 
known to the petitioner which are unfavorable to the Petition; and (c) I have taken reasonable steps to 
ensure that any representative data and/or information which are unfavorable to the Petition were 
disclosed to me.  I further certify that the information upon which I have based the action requested 
herein first became known to the party on whose behalf this Petition is submitted on or about the 
following date:  March 6, April 24, and April 28, 2015.  If I received or expect to receive payments, 
including cash and other forms of consideration, to file this information or its contents, I received or  
                                                           
136 42 U.S.C. § 262(i)(2)(A), 262(k)(2)(a)(iii), 262(k)(2)(A)(iv). 
137 Perez v. Mortgage Bankers Ass’n, 135 S. Ct. 1199, 1209 (2015) (citing FCC v. Fox Television Stations, Inc., 556 
U.S. 502, 515 (2009)). 
138 Judulang v. Holder, 132 S. Ct. 476, 479 (2011). 
139 CSX Transp., Inc. v. Surface Transp. Bd., 584 F.3d 1076, 1080 (D.C. Cir. 2009); see id. at 1081 (“[O]ur cases 
finding that a rule was not a logical outgrowth have often involved situations where the proposed rule gave no 
indication that the agency was considering a different approach, and the final rule revealed that the agency had 
completely changed its position”). 
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expect to receive those payments from the following persons or organizations: AbbVie, Inc. I verify 
under penalty of perjury that the foregoing is true and correct as of the date of the submission of this 
Petition. 
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REFERENCE ID:  36984743711895  

HIGHLIGHTS OF PRESCRIBING INFORMATION 
These highlights do not include all the information needed to use 
NEUPOGENZARXIO safely and effectively. See full prescribing 
information for NEUPOGENZARXIO. 
NEUPOGEN® (filgrastimZARXIO™� (filgrastim-sndz) injection, for 
subcutaneous or intravenous use 
Initial U.S. Approval: 19912015 
---------------------------INDICATIONS AND USAGE--------------------- 
NEUPOGENZARXIO is a leukocyte growth factor indicated to: 
• Decrease the incidence of infection, as manifested by febrile neutropenia, 

in patients with nonmyeloid malignancies receiving myelosuppressive 
anti-cancer drugs associated with a significant incidence of severe 
neutropenia with fever (1.1) 

• Reduce the time to neutrophil recovery and the duration of fever, 
following induction or consolidation chemotherapy treatment of patients 
with acute myeloid leukemia (AML) (1.2) 

• Reduce the duration of neutropenia and neutropenia-related clinical 
sequelae, e.g., febrile neutropenia, in patients with nonmyeloid 
malignancies undergoing myeloablative chemotherapy followed by bone 
marrow transplantation (BMT) (1.3) 

• Mobilize autologous hematopoietic progenitor cells into the peripheral 
blood for collection by leukapheresis (1.4) 

• Reduce the incidence and duration of sequelae of severe neutropenia 
(e.g.,fever, infections, oropharyngeal ulcers) in symptomatic patients with 
congenital neutropenia, cyclic neutropenia, or idiopathic neutropenia (1.5) 

-----------------------DOSAGE AND ADMINISTRATION----------------- 
• Patients with cancer receiving myelosuppressive chemotherapy or 

induction and/or consolidation chemotherapy for AML 
o • Recommended starting dose is 5 mcg/kg/day subcutaneous injection, 

short intravenous infusion (15 to 30 minutes), or continuous 
intravenous infusion. See Full Prescribing Information for 
recommended dosage adjustments and timing of administration (2.1) 

• Patients with cancer undergoing bone marrow transplantation 
o 10 mcg/kg/day given as an intravenous infusion no longer than 24 

hours. See Full Prescribing Information for recommended dosage 
adjustments and timing of administration. (2.2) 

• Patients undergoing autologous peripheral blood progenitor cell collection 
and therapy 
o 10 mcg/kg/day subcutaneous injection (2.3). 
o Administer for at least 4 days before first leukapheresis procedure and 

continue until last leukapheresis (2.3) 
• Patients with congenital neutropenia 

o Recommended starting dose is 6 mcg/kg subcutaneous injection twice 
daily (2.4) 

• Patients with cyclic or idiopathic neutropenia 
o Recommended starting dose is 5 mcg/kg subcutaneous injection daily 

(2.4) 
• Direct administration of less than 0.3 mL is not recommended due to 

potential for dosing errors (2.5) 

---------------------DOSAGE FORMS AND STRENGTHS---------------- 
Vial  
• Injection: 300 mcg/mL in a single-use vial (3) 
• Injection: 480 mcg/1.6 mL in a single-use vial (3) 
Prefilled Syringe  
• Injection: 300 mcg/0.5 mL in a single-use prefilled syringe with BD 

UltraSafe PassiveTM Needle Guard (3) 
• Injection: 480 mcg/0.8 mL in a single-use prefilled syringe with BD 

UltraSafe PassiveTM Needle Guard (3) 
-------------------------------CONTRAINDICATIONS---------------------- 
Patients with a history of serious allergic reactions to human granulocyte 
colony-stimulating factors such as filgrastim or pegfilgrastim products. (4) 
---------------------------WARNINGS AND PRECAUTIONS-------------- 
• Fatal splenic rupture: Evaluate patients who report left upper abdominal or 

shoulder pain for an enlarged spleen or splenic rupture. (5.1) 
• Acute respiratory distress syndrome (ARDS): Evaluate patients who 

develop fever and lung infiltrates or respiratory distress for ARDS. 
Discontinue NEUPOGENZARXIO in patients with ARDS. (5.2) 

• Serious allergic reactions, including anaphylaxis: Permanently discontinue 
NEUPOGENZARXIO in patients with serious allergic reactions. (5.3) 

• Fatal sickle cell crises: Have occurred. (5.4) 
------------------------------ADVERSE REACTIONS------------------------ 
Most common adverse reactions in patients: (6.1) 
• With nonmyeloid malignancies receiving myelosuppressive anti-cancer 

drugs (≥ 5% difference in incidence compared to placebo) are pyrexia, 
pain, rash, cough, and dyspnea 

• With AML (≥ 2% difference in incidence) are pain, epistaxis and rash 
• With nonmyeloid malignancies undergoing myeloablative chemotherapy 

followed by BMT (≥ 5% difference in incidence) is rash 
• Undergoing peripheral blood progenitor cell mobilization and collection (≥ 

5% incidence) are bone pain, pyrexia and headache. (6.1) 
• (Symptomatic) with severe chronic neutropenia (SCN) (≥ 5% difference in 

incidence) are pain, anemia, epistaxis, diarrhea, hypoesthesia and alopecia 
To report SUSPECTED ADVERSE REACTIONS, contact Amgen 
Medical InformationSandoz Inc. at 1-800-77-AMGEN (1-800-772-
6436)525-8747 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch. 
-----------------------USE IN SPECIFIC POPULATIONS----------------- 
• NEUPOGENZARXIO should be used during pregnancy only if the 

potential benefit justifies the potential risk to the fetus. (8.1) 
• It is not known whether NEUPOGEN isfilgrastim products are excreted in 

human milk. (8.3) 

See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling. 

Revised: [23/2015] 
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FULL PRESCRIBING INFORMATION 

1 INDICATIONS AND USAGE 

1.1 Patients with Cancer Receiving Myelosuppressive Chemotherapy 

NEUPOGENZARXIO is indicated to decrease the incidence of infection, as manifested by febrile neutropenia, in 
patients with nonmyeloid malignancies receiving myelosuppressive anti-cancer drugs associated with a significant 
incidence of severe neutropenia with fever [see Clinical Studies (14.1)] . 

1.2 Patients with Acute Myeloid Leukemia Receiving Induction or Consolidation Chemotherapy 

NEUPOGENZARXIO is indicated for reducing the time to neutrophil recovery and the duration of fever, following 
induction or consolidation chemotherapy treatment of patients with acute myeloid leukemia (AML) [see Clinical 
Studies (14.2)] . 

1.3 Patients with Cancer Undergoing Bone Marrow Transplantation 

NEUPOGENZARXIO is indicated to reduce the duration of neutropenia and neutropenia-related clinical sequelae, 
e.g., febrile neutropenia, in patients with nonmyeloid malignancies undergoing myeloablative chemotherapy 
followed by bone marrow transplantation [see Clinical Studies (14.3)] . 

1.4 Patients Undergoing Autologous Peripheral Blood Progenitor Cell Collection and Therapy 

NEUPOGENZARXIO is indicated for the mobilization of autologous hematopoietic progenitor cells into the 
peripheral blood for collection by leukapheresis [see Clinical Studies (14.4)] . 
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1.5 Patients with Severe Chronic Neutropenia 

NEUPOGENZARXIO is indicated for chronic administration to reduce the incidence and duration of sequelae of 
neutropenia (e.g., fever, infections, oropharyngeal ulcers) in symptomatic patients with congenital neutropenia, 
cyclic neutropenia, or idiopathic neutropenia [see Clinical Studies (14.5)] . 

2 DOSAGE AND ADMINISTRATION 

2.1 Dosage in Patients with Cancer Receiving Myelosuppressive Chemotherapy or Induction and/or 
Consolidation Chemotherapy for AML 

The recommended starting dosage of NEUPOGENZARXIO is 5 mcg/kg/day, administered as a single daily 
injection by subcutaneous injection, by short intravenous infusion (15 to 30 minutes), or by continuous intravenous 
infusion. Obtain a complete blood count (CBC) and platelet count before instituting NEUPOGENZARXIO therapy 
and monitor twice weekly during therapy. Consider dose escalation in increments of 5 mcg/kg for each 
chemotherapy cycle, according to the duration and severity of the absolute neutrophil count (ANC) nadir. 
Recommend stopping NEUPOGENZARXIO if the ANC increases beyond 10,000/ mm3 [see Warnings and 
Precautions (5.9)] . 

Administer NEUPOGENZARXIO at least 24 hours after cytotoxic chemotherapy. Do not administer 
NEUPOGENZARXIO within the 24-hour period prior to chemotherapy [see Warnings and Precautions (5.115. 11)] 
. A transient increase in neutrophil count is typically seen 1 to 2 days after initiation of NEUPOGENZARXIO 
therapy. Therefore, to ensure a sustained therapeutic response, administer NEUPOGENZARXIO daily for up to 2 
weeks or until the ANC has reached 10,000/ mm3 following the expected chemotherapy-induced neutrophil nadir. 
The duration of NEUPOGENZARXIO therapy needed to attenuate chemotherapy-induced neutropenia may be 
dependent on the myelosuppressive potential of the chemotherapy regimen employed. 

2.2 Dosage in Patients with Cancer Undergoing Bone Marrow Transplantation 

The recommended dosage of NEUPOGENZARXIO following bone marrow transplantation (BMT) is 10 
mcg/kg/day given as an intravenous infusion no longer than 24 hours. Administer the first dose of 
NEUPOGENZARXIO at least 24 hours after cytotoxic chemotherapy and at least 24 hours after bone marrow 
infusion. Monitor CBCs and platelet counts frequently following marrow transplantation. 

During the period of neutrophil recovery, titrate the daily dosage of NEUPOGENZARXIO against the neutrophil 
response (see Table 1). 
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Table 1: Recommended Dosage Adjustments During Neutrophil Recovery in Patients with Cancer Following 
BMT 

Absolute Neutrophil Count NEUPOGENZARXIO Dosage 
Adjustment 

When ANC greater than 1000/mm3 for 3 consecutive days Reduce to 5 mcg/kg/daya 

Then, if ANC remains greater than 1000/mm3 for 3 more 
consecutive days 

Discontinue NEUPOGENZARXIO 

Then, if ANC decreases to less than 1000/mm3 Resume at 5 mcg/kg/day 
a If ANC decreases to less than 1000/ mm3 at any time during the 5 mcg/kg/day administration, increase 
NEUPOGENZARXIO to 10 mcg/kg/day, and then follow the above steps. 
 
2.3 Dosage in Patients Undergoing Autologous Peripheral Blood Progenitor Cell Collection and Therapy 

The recommended dosage of NEUPOGENZARXIO for the mobilization of autologous peripheral blood progenitor 
cells (PBPC) is 10mcg/kg/day given by subcutaneous injection. Administer NEUPOGENZARXIO for at least 4 
days before the first leukapheresis procedure and continue until the last leukapheresis. Although the optimal 
duration of NEUPOGENZARXIO administration and leukapheresis schedule have not been established, 
administration of NEUPOGENfilgrastim for 6 to 7 days with leukaphereses on days 5, 6, and 7 was found to be safe 
and effective [see Clinical Studies (14.4)] . Monitor neutrophil counts after 4 days of NEUPOGENZARXIO, and 
discontinue NEUPOGENZARXIO if the white blood cell (WBC) count rises to greater than 100,000/ mm3. 

2.4 Dosage in Patients with Severe Chronic Neutropenia 

Prior to starting NEUPOGENZARXIO in patients with suspected chronic neutropenia, confirm the diagnosis of 
severe chronic neutropenia (SCN) by evaluating serial CBCs with differential and platelet counts, and evaluating 
bone marrowmarro w morphology and karyotype. The use of NEUPOGENZARXIO prior to confirmation of a 
correct diagnosis of SCN may impair diagnostic efforts and may thus impair or delay evaluation and treatment of an 
underlying condition, other than SCN, causing the neutropenia. 

The recommended starting dosage in patients with Congenital Neutropenia is 6 mcg/kg as a twice daily 
subcutaneous injection and the recommended starting dosage in patients with Idiopathic or Cyclic Neutropenia is 5 
mcg/kg as a single daily subcutaneous injection. 

Dosage Adjustments in Patients with Severe Chronic Neutropenia 

Chronic daily administration is required to maintain clinical benefit. Individualize the dosage based on the patient’s 
clinical course as well as ANC. In the SCN postmarketing surveillance study, the reported median daily doses of 
NEUPOGENfilgrastim were: 6 mcg/kg (congenital neutropenia), 2.1 mcg/kg (cyclic neutropenia), and 1.2 mcg/kg 
(idiopathic neutropenia). In rare instances, patients with congenital neutropenia have required doses of 
NEUPOGENfilgrastim greater than or equal to 100 mcg/kg/day. 

Monitor CBCs for Dosage Adjustments  

During the initial 4 weeks of NEUPOGENZARXIO therapy and during the 2 weeks following any dosage 
adjustment, monitor CBCs with differential and platelet counts. Once a patient is clinically stable, monitor CBCs 
with differential and platelet counts monthly during the first year of treatment. Thereafter, if the patient is clinically 
stable, less frequent routine monitoring is recommended. 

2.5 Important Administration Instructions 

Patient self-administration and administration by a caregiver may benefit from training by a healthcare professional. 
Training should aim to demonstrate to those patients and caregivers how to measure the dose using the prefilled 
syringe, and the focus should be on ensuring that a patient or caregiver can successfully perform all of the steps in 
the Instructions for use of ZARXIO prefilled syringe with BD UltraSafe PassiveTM Needle Guard. If a patient or 
caregiver is not able to demonstrate that they can measure the dose and administer the product successfully, you 
should consider whether the patient is an appropriate candidate for self-administration of ZARXIO [see Instructions 
for Use] . 
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ZARXIO prefilled syringe with BD UltraSafe PassiveTM Needle Guard is not designed to allow for direct 
administration of doses of less than 0.3 mL (180 mcg). The spring-mechanism of the needle guard apparatus affixed 
to the prefilled syringe interferes with the visibility of the graduation markings on the syringe barr el corresponding 
to 0.1mL and 0.2 mL. The visibility of these markings is necessary to accurately measure doses of ZARXIO less 
than 0.3 mL (180 mcg) for direct administration to patients. Thus, the direct administration to patients requiring 
doses of less than 0.3 mL (180 mcg) is not recommended due to the potential for dosing errors. 

NEUPOGENZARXIO is supplied in single-dose vials (for subcutaneous use or intravenous infusion) and single-
dose prefilled syringes (for subcutaneous use) [see Dosage Forms and Strengths (3)] . Prior to use, remove the vial 
or prefilled syringe from the refrigerator and allow NEUPOGENZARXIO to reach room temperature for a minimum 
of 30 minutes and a maximum of 24 hours. Discard any vial or prefilled syringe left at room temperature for greater 
than 24 hours. Visually inspect NEUPOGENZARXIO for particulate matter and discoloration prior to 
administration (the solution is clear and colorless to slightly yellowish). Do not administer NEUPOGENZARXIO if 
particulates or discoloration are observed. 

Discard unused portion of NEUPOGEN in vials orZARXIO in prefilled syringes; do not re-enter the vial. Do not 
save unused drug for later administration. If you miss a dose of Zarxio, talk to your doctor about when you should 
give your next dose 

Subcutaneous Injection 

Inject  NEUPOGENZARXIO subcutaneously in the outer area of upper arms, abdomen, thighs, or upper outer areas 
of the buttock. If patients or caregivers are to administer NEUPOGENZARXIO, instruct them in appropriate 
injection technique and ask them to follow the subcutaneous injection procedures in the Patient Information. 

Administration Instructions for the Prefilled Syringe  

Persons with latex allergies should not administer the NEUPOGENZARXIO prefilled syringe, because the needle 
cap contains dry natural rubber latex (derived from latex). 

Administration Instructions for Dilution (Vial Only)  

If required for intravenousintraveneous administration, NEUPOGEN (vial only)ZARXIO may be diluted in 5% 
Dextrose Injection, USP from a concentration of 300 mcg/mL toto concentrations between 5 mcg/mL (do not dilute 
to a final concentration less than 5 mcg/mL). NEUPOGENand 15 mcg/ml. ZARXIO diluted to concentrations from 
5 mcg/mL to 15 mcg/mL should be protected from adsorption to plastic materials by the addition of Albumin 
(Human) to a final concentration of 2 mg/mL. When diluted in 5% Dextrose Injection, USP, or 5% Dextrose plus 
Albumin (Human), NEUPOGENZARXIO is compatible with glass bottles, polyvinyl chloride (PVC) and, 
polyvinylchloride, polyolefin intravenous bags, and polypropylene syringes. 

Do not dilute with saline at any time;, because the product may precipitate. 

Diluted NEUPOGENZARXIO solution can be stored at room temperature for up to 24 hours. This 24 hour time 
period includes the time during room temperature storage of the infusion solution and the duration of the infusion. 

3 DOSAGE FORMS AND STRENGTHS 

Vial:  

• Injection: 300 mcg/mL in a single-use vial 
• Injection: 480 mcg/1.6 mL in a single-use vial 

Prefilled Syringe:  

• Injection: 300 mcg/0.5 mL in a single-use prefilled syringe with BD UltraSafe PassiveTM Needle Guard 
• Injection: 480 mcg/0.8 mL in a single-use prefilled syringe with BD UltraSafe PassiveTM Needle Guard 

 
4 CONTRAINDICATIONS 

NEUPOGENZARXIO is contraindicated in patients with a history of serious allergic reactions to human 
granulocyte colony-stimulating factors such as filgrastim or pegfilgrastim products [see Warnings and Precautions 
(5.3)] . 
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5 WARNINGS AND PRECAUTIONS 

5.1 Splenic Rupture 

Splenic rupture, including fatal cases, has been reported following the administration of NEUPOGENfilgrastim 
products. Evaluate patients who report left upper abdominal or shoulder pain for an enlarged spleen or splenic 
rupture. 

5.2 Acute Respiratory Distress Syndrome 

Acute respiratory distress syndrome (ARDS) has been reported in patients receiving NEUPOGENfilgrastim 
products. Evaluate patients who develop fever and lung infiltrates or respiratory distress for ARDS. Discontinue 
NEUPOGENZARXIO in patients with ARDS. 

5.3 Serious Allergic Reactions 

Serious allergic reactions, including anaphylaxis, have been reported in patients receiving NEUPOGENfilgrastim 
products. The majority of reported events occurred upon initial exposure. Provide symptomatic treatment for allergic 
reactions. Allergic reactions, including anaphylaxis, in patients receiving NEUPOGENfilgrastim products can recur 
within days after the discontinuation of initial anti-allergic treatment. Permanently discontinue 
NEUPOGENZARXIO in patients with serious allergic reactions. NEUPOGENZARXIO is contraindicated in 
patients with a history of serious allergic reactions to human granulocyte colony-stimulating factors such as 
filgrastim or pegfilgrastim products. 

5.4 Sickle Cell Disorders 

Sickle cell crisis, in some cases fatal, has been reported with the use of NEUPOGENfilgrastim products in patients 
with sickle cell trait or sickle cell disease. 

5.5 Alveolar Hemorrhage and Hemoptysis 

Alveolar hemorrhage manifesting as pulmonary infiltrates and hemoptysis requiring hospitalization have been 
reported in NEUPOGEN-treated healthy donors treated with filgrastim products undergoing peripheral blood 
progenitor cell (PBPC) collection mobilization. Hemoptysis resolved with discontinuation of 
NEUPOGENfilgrastim. The use of NEUPOGENZARXIO for PBPC mobilization in healthy donors is not an 
approved indication. 

5.6 Capillary Leak Syndrome 

Capillary leak syndrome (CLS) has been reported after G-CSF administration, including NEUPOGENfilgrastim 
products, and is characterized by hypotension, hypoalbuminemia, edema and hemoconcentration. Episodes vary in 
frequency, severity and may be life-threatening if treatment is delayed. Patients who develop symptoms of capillary 
leak syndrome should be closely monitored and receive standard symptomatic treatment, which may include a need 
for intensive care. 

5.7 Patients with Severe Chronic Neutropenia 

Confirm the diagnosis of SCN before initiating NEUPOGENZARXIO therapy. 
 Myelodysplastic syndrome (MDS) and acute myelogenous leukemia (AML) have been reported 
to occur in the natural history of congenital neutropenia without cytokine therapy. Cytogenetic 
abnormalities, transformation to MDS, and AML have also been observed in patients treated 
with NEUPOGENfilgrastim products for SCN. Based on available data including a 
postmarketing surveillance study, the risk of developing MDS and AML appears to be confined 
to the subset of patients with congenital neutropenia. Abnormal cytogenetics and MDS have 
been associated with the eventual development of myeloid leukemia. The effect of 
NEUPOGENfilgrastim products on the development of abnormal cytogenetics and the effect of 
continued NEUPOGENfilgrastim administration in patients with abnormal cytogenetics or MDS 
are unknown. If a patient with SCN develops abnormal cytogenetics or myelodysplasia, the risks 
and benefits of continuing NEUPOGENZARXIO should be carefully considered. 
5.8 Thrombocytopenia 
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Thrombocytopenia has been reported in patients receiving NEUPOGENfilgrastim products. Monitor platelet counts. 

5.9 Leukocytosis 

Patients with Cancer Receiving MyelosuppressiveMyelo suppressive Chemotherapy 

White blood cell counts of 100,000/mm3 or greater were observed in approximately 2% of patients receiving 
NEUPOGENfilgrastim at dosages above 5 mcg/kg/day. In patients with cancer receiving NEUPOGENZARXIO as 
an adjunct to myelosuppressive chemotherapy, to avoid the potential risks of excessive leukocytosis, it is 
recommended that NEUPOGENZARXIO therapy be discontinued if the ANC surpasses 10,000/mm3 after the 
chemotherapy-induced ANC nadir has occurred. Monitor CBCs at least twice weekly during therapy [see Warnings 
and Precautions (5.13)] . Dosages of NEUPOGENZARXIO that increase the ANC beyond 10,000/mm3 may not 
result in any additional clinical benefit. In patients with cancer receiving myelosuppressive chemotherapy, 
discontinuation of NEUPOGENfilgrastim therapy usually resulted in a 50% decrease in circulating neutrophils 
within 1 to 2 days, with a return to pretreatment levels in 1 to 7 days. 

Peripheral Blood Progenitor Cell Collection and Therapy 

During the period of administration of NEUPOGENZARXIO for PBPC mobilization in patients with cancer, 
discontinue NEUPOGENZARXIO if the leukocyte count rises to ≥> 100,000/ mm3. 

5.10 Cutaneous Vasculitis 

Cutaneous vasculitis has been reported in patients treated with NEUPOGENfilgrastim products. In most cases, the 
severity of cutaneous vasculitis was moderate or severe. Most of the reports involved patients with SCN receiving 
long-term NEUPOGENfilgrastim therapy. Hold NEUPOGENZARXIO therapy in patients with cutaneous 
vasculitis. NEUPOGENZARXIO may be started at a reduced dose when the symptoms resolve and the ANC has 
decreased. 

5.11 Potential Effect on Malignant Cells 

NEUPOGENZARXIO is a growth factor that primarily stimulates neutrophils. The granulocyte-colony stimulating 
factor (G-CSF) receptor through which NEUPOGENZARXIO acts has also been found on tumor cell lines. The 
possibility that NEUPOGENZARXIO acts as a growth factor for any tumor type, including myeloid malignancies 
and myelodysplasia, diseases for which NEUPOGEN is not approved, cannot be excluded. The safety of 
NEUPOGENfilgrastim products in chronic myeloid leukemia (CML) and myelodysplasia has not been established. 

 When NEUPOGENZARXIO is used to mobilize PBPC, tumor cells may be released from the marrow and 
subsequently collected in the leukapheresis product. The effect of reinfusion of tumor cells has not been well 
studied, and the limited data available are inconclusive. 

5.12 Simultaneous Use with Chemotherapy and Radiation Therapy Not Recommended 

The safety and efficacy of NEUPOGENZARXIO given simultaneously with cytotoxic chemotherapy have not been 
established. Because of the potential sensitivity of rapidly dividing myeloid cells to cytotoxic chemotherapy, do not 
use NEUPOGENZARXIO in the period 24 hours before through 24 hours after the administration of cytotoxic 
chemotherapy [see Dosage and Administration (2.2)] . 

The safety and efficacy of NEUPOGENZARXIO have not been evaluated in patients receiving concurrent radiation 
therapy. Avoid the simultaneous use of NEUPOGENZARXIO with chemotherapy and radiation therapy. 

5.13 Nuclear Imaging 

Increased hematopoietic activity of the bone marrow in response to growth factor therapy has been associated with 
transient positive bone-imaging changes. This should be considered when interpreting bone-imaging results. 

6 ADVERSE REACTIONS 

The following serious adverse reactions are discussed in greater detail in other sections of the labeling: 

• Splenic Rupture [see Warnings and Precautions (5.1)] 
• Acute Respiratory Distress Syndrome [see Warnings and Precautions (5.2)] 
• Serious Allergic Reactions [see Warnings and Precautions (5.3)] 
• Sickle Cell Disorders [see Warnings and Precautions (5.4)] 
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• Alveolar Hemorrhage and Hemoptysis [see Warnings and Precautions (5.5)] 
• Capillary Leak Syndrome [see Warnings and Precautions (5.6)] 
• Thrombocytopenia [see Warnings and Precautions (5.8)] 
• Leukocytosis [see Warnings and Precautions (5.9)] 
• Cutaneous Vasculitis [see Warnings and Precautions (5.10)] 

 
6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared with rates in the clinical trials of another drug and may not reflect the 
rates observed in clinical practice. 

Adverse Reactions in Patients with Cancer Receiving Myelosuppressive Chemotherapy 

The following adverse reaction data in Table 2 are from three randomized, placebo-controlled studies in patients 
with: 

• small cell lung cancer receiving standard dose chemotherapy with cyclophosphamide, doxorubicin, 
and etoposide (Study 1) 

• small cell lung cancer receiving ifosfamide, doxorubicin, and etoposide (Study 2), and 
• non-Hodgkin’s lymphoma (NHL) receiving doxorubicin, cyclophosphamide, vindesine, bleomycin, 
• methylprednisolone, and methotrexate (“ACVBP”) or mitoxantrone, ifosfamide, mitoguazone, 

teniposide, methotrexate, folinic acid, methylprednisolone, and methotrexate (“VIM3”) (Study 3). 
 
A total of 451 patients were randomized to receive subcutaneous NEUPOGENfilgrastim 230 mcg/m2 (Study 1), 240 
mcg/m2 (Study 2) or 4 or 5 mcg/kg/day (Study 3) (n = 294) or placebo (n = 157). The patients in these studies were 
median age 61 (range 29 to 78) years and 64% were male. The ethnicity was 95% Caucasian, 4% African American, 
and1% Asian. 

Table 2. Adverse Reactions in Patients with Cancer Receiving Myelosuppressive Chemotherapy (With ≥ 5% 
Higher Incidence in NEUPOGENFilgrastim Compared to Placebo 

System Organ 
Class 

Preferred Term 

NEUPOGENFilgrastim 
(N = 294) 

Placebo 
(N = 157) 

Blood and lymphatic system disorders 
Thrombocytopenia 38% 29% 
Gastrointestinal disorders 
Nausea 43% 32% 
General disorders and administration site conditions   
Pyrexia 48% 29% 
Chest pain 13% 6% 
Pain 12% 6% 
Fatigue 20% 10% 
Musculoskeletal and connective tissue disorders 
Back pain 15% 8% 
Arthralgia 9% 2% 
Bone pain 11% 6% 
Pain in extremity* 7% 3% 
Nervous system disorders 
Dizziness 14% 3% 
Respiratory, thoracic and mediastinal disorders 
Cough 14% 8% 
Dyspnea 13% 8% 
Skin and subcutaneous tissue disorders 
Rash 14% 5% 
Investigations 
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Blood lactate dehydrogenase increased 6% 1% 
Blood alkaline phosphatase increased 6% 1% 
*Percent difference (NEUPOGEN –Filgrastim — Placebo) was 4%. 

Adverse events with ≥ 5% higher incidence in NEUPOGENfilgrastim patients compared to placebo and associated 
with the sequelae of the underlying malignancy or cytotoxic chemotherapy delivered included anemia, constipation, 
diarrhea, oral pain, vomiting, asthenia, malaise, edema peripheral, hemoglobin decreased, decreased appetite, 
oropharyngeal pain, and alopecia. 

Adverse Reactions in Patients with Acute Myeloid Leukemia 

Adverse reaction data below are from a randomized, double-blind, placebo-controlled study in patients with AML 
(Study 4) who received an induction chemotherapy regimen of intravenous daunorubicin days 1, 2, and 3; cytosine 
arabinoside days 1 to 7; and etoposide days 1 to 5 and up to 3 additional courses of therapy (induction 2, and 
consolidation 1, 2) of intravenous daunorubicin, cytosine arabinoside, and etoposide. The safety population included 
518 patients randomized to receive either 5 mcg/kg/day NEUPOGENfilgrastim (n = 257) or placebo (n = 261). The 
median age was 54 (range 16 to 89) years and 54% were male. 

Adverse reactions with ≥ 2% higher incidence in NEUPOGENfilgrastim patients compared to placebo included 
epistaxis, back pain, pain in extremity, erythema, and rash maculo-papular. 

Adverse events with ≥ 2% higher incidence in NEUPOGENfilgrastim patients compared to placebo and associated 
with the sequelae of the underlying malignancy or cytotoxic chemotherapy included diarrhea, constipation, and 
transfusion reaction. 

Adverse Reactions in Patients with Cancer Undergoing Bone Marrow Transplantation  

The following adverse reaction data are from one randomized, no treatment-controlled study in patients with acute 
lymphoblastic leukemia or lymphoblastic lymphoma receiving high-dose chemotherapy (cyclophosphamide or 
cytarabine, and melphalan) and total body irradiation (Study 5) and one randomized, no treatment controlled study 
in patients with Hodgkin’s disease (HD) and NHL undergoing high-dose chemotherapy and autologous bone 
marrow transplantation (Study 6). Patients receiving autologous bone marrow transplantation only were included in 
the analysis. A total of 100 patients received either 30 mcg/kg/day as a 4 hour infusion (Study 5) or 10 mcg/kg/day 
or 30 mcg/kg/day as a 24 hour infusion (Study 6) NEUPOGENfilgrastim (n = 72), no treatment control or placebo 
(n = 28). The median age was 30 (range 15 to 57) years, 57% were male. 

Adverse reactions with ≥ 5% higher incidence in NEUPOGENfilgrastim patients compared to patients receiving no 
NEUPOGENfilgrastim included rash and hypersensitivity. 

Adverse reactions in patients receiving intensive chemotherapy followed by autologous BMT with ≥ 5% higher 
incidence in NEUPOGENfilgrastim patients compared to patients receiving no NEUPOGENfilgrastim included 
thrombocytopenia, anemia, hypertension, sepsis, bronchitis, and insomnia. 

Adverse Reactions in Patients with Cancer Undergoing Autologous Peripheral Blood Progenitor Cell Collection 

 The adverse reaction data in Table 3 are from a series of 7 trials in patients with cancer undergoing mobilization of 
autologous peripheral blood progenitor cells for collection by leukapheresis. Patients (n = 166) in all these trials 
underwent a similar mobilization/collection regimen: NEUPOGENfilgrastim was administered for 6 to 8 days, in 
most cases the apheresis procedure occurred on days 5, 6, and 7. The dosage of NEUPOGENfilgrastim ranged 
between 5 to 30 mcg/kg/day and was administered subcutaneously by injection or continuous infusion. The median 
age was 39 (range 15 to 67) years, and 48% were male. 

Table 3. Adverse Reactions in Patients with Cancer Undergoing Autologous PBPC in the Mobilization Phase 
(≥ 5% Incidence in NEUPOGENFilgrastim Patients) 

System 
Organ 
Class 
Preferred Term 

Mobilization Phase 
 (N = 166) 

Musculoskeletal and connective tissue disorders 
Bone pain 30% 
General disorders and administration site conditions 
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Pyrexia 16% 
Investigations 
Blood alkaline phosphatase increased 11% 
Nervous system disorders 
Headache 10% 

 
Adverse Reactions in Patients with Severe Chronic Neutropenia 

The following adverse reaction data were identified in a randomized, controlled study in patients with SCN 
receiving  NEUPOGENfilgrastim (Study 7). 123 patients were randomized to a 4 month observation period 
followed by subcutaneous NEUPOGENfilgrastim treatment or immediate subcutaneous NEUPOGENfilgrastim 
treatment. The median age was 12 years (range 7 months to 76 years) and 46% were male. The dosage of 
NEUPOGENfilgrastim was determined by the category of neutropenia. 

Initial dosage of NEUPOGENfilgrastim: 

• Idiopathic neutropenia: 3.6 mcg/kg/day 
• Cyclic neutropenia: 6 mcg/kg/day 
• Congenital neutropenia: 6 mcg/kg/day divided 2 times per day 

 
The dosage was increased incrementally to 12 mcg/kg/day divided 2 times per day if there was no response. Adverse 

reactions with ≥ 5% higher incidence in NEUPOGENfilgrastim patients compared to patients receiving no 
NEUPOGENfilgrastim included arthralgia, bone pain, back pain, muscle spasms, musculoskeletal pain, pain in 
extremity, splenomegaly, anemia, upper respiratory tract infection, and urinary tract infection (upper respiratory 
tract infection and urinary tract infection were higher in the NEUPOGENfilgrastim arm, total infection related 
events were lower in NEUPOGENfilgrastim treated patients), epistaxis, chest pain, diarrhea, hypoesthesia, and 
alopecia. 

6.2 Immunogenicity 

As with all therapeutic proteins, there is a potential for immunogenicity. The incidence of antibody development in 
patients receiving NEUPOGENfilgrastim has not been adequately determined. While available data suggest that a 
small proportion of patients developed binding antibodies to filgrastim, the nature and specificity of these antibodies 
has not been adequately studied. In clinical studies using NEUPOGEN,filgrastim, the incidence of antibodies 
binding to filgrastim was 3% (11/333). In these 11 patients, no evidence of a neutralizing response was observed 
using a cell-based bioassay. The detection of antibody formation is highly dependent on the sensitivity and 
specificity of the assay, and the observed incidence of antibody (including neutralizing antibody) positivity in an 
assay may be influenced by several factors including assay methodology, timing of sampling, sample handling, 
concomitant medications, and underlying disease. ThereforeFor these reasons, comparison of the incidence of 
antibodies to filgrastim reported in this section with the incidence of antibodies in other studies or to other filgrastim 
products may be misleading. 

Cytopenias resulting from an antibody response to exogenous growth factors have been reported on rare occasions 
in patients treated with other recombinant growth factors. 

6.3 Postmarketing Experience 

The following adverse reactions have been identified during post-approval use of NEUPOGENfilgrastim products. 
Because these reactions are reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure. 

• splenic rupture and splenomegaly (enlarged spleen) [see Warnings and Precautions (5.1)] 
• acute respiratory distress syndrome [see Warnings and Precautions (5.2)] 
• anaphylaxis [see Warnings and Precautions (5.3)] 
• sickle cell disorders [see Warnings and Precautions (5.4)] 
• alveolar hemorrhage and hemoptysis [see Warnings and Precautions (5.5)] 
• capillary leak syndrome [see Warnings and Precautions (5.6)] 
• leukocytosis [see Warnings and Precautions (5.9)] 
• cutaneous vasculitis [see Warnings and Precautions (5.10)] 
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• Sweet’s syndrome (acute febrile neutrophilic dermatosis) 
• decreased bone density and osteoporosis in pediatric patients receiving chronic treatment with 

NEUPOGENfilgrastim products. 
 
8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 

Pregnancy Category C 

There are no adequate and well-controlled studies in pregnant women. The potential risk to the fetus is unknown. 
Reports in the scientific literature have described transplacental passage of NEUPOGENfilgrastim products in 
pregnant women when administered ≤ 30 hours prior to preterm delivery (≤ 30 weeks gestation). 
NEUPOGENZARXIO should be used during pregnancy only if the potential benefit justifies the potential risk to the 
fetus. 

Effects of filgrastim on prenatal development have been studied in rats and rabbits. No malformations were 
observed in either species. Filgrastim has been shown to have adverse effects in pregnant rabbits at doses 2 to 10 
times higher than the human doses. In pregnant rabbits showing signs of maternal toxicity, reduced embryo-fetal 
survival (at 20 and 80 mcg/kg/day) and increased abortions (at 80 mcg/kg/day) were observed. In pregnant rats, no 
maternal or fetal effects were observed at doses up to 575 mcg/kg/day. 

Offspring of rats administered filgrastim during the peri-natal and lactation periods exhibited a delay in external 
differentiation and growth retardation (≥ 20 mcg/kg/day) and slightly reduced survival rate (100 mcg/kg/day). 

8.3 Nursing Mothers 

It is not known whether NEUPOGEN isfilgrastim products are excreted in human milk. Because many drugs are 
excreted in human milk, caution should be exercised if NEUPOGENZARXIO is administered to women who are 
breastfeeding. 

8.4 Pediatric Use 

ZARXIO prefilled syringe with BD UltraSafe PassiveTM Needle Guard may not accurately measure volumes less 
than 0.3 mL due to the needle spring mechanism design. Therefore, the direct administration of a volume less than 
0.3 mL is not recommended due to the potential for dosing errors. 

In patients with cancer receiving myelosuppressive chemotherapy, 15 pediatric patients median age 2.6 (range 1.2 - 
9.4) years with neuroblastoma were treated with myelosuppressive chemotherapy (cyclophosphamide, cisplatin, 
doxorubicin, and etoposide) followed by subcutaneous NEUPOGENfilgrastim at doses of 5, 10, or 15 mcg/kg/day 
for 10 days (n = 

5/dose) (Study 8). The pharmacokinetics of NEUPOGENfilgrastim in pediatric patients after chemotherapy are 
similar to those in adults receiving the same weight-normalized doses, suggesting no age-related differences in the 
pharmacokinetics of NEUPOGENfilgrastim. In this population, NEUPOGENfilgrastim was well tolerated. There 
was one report of palpable splenomegaly and one report of hepatosplenomegaly associated with 
NEUPOGENfilgrastim therapy; however, the only consistently reported adverse event was musculoskeletal pain, 
which is no different from the experience in the adult population. 

The safety and effectiveness of NEUPOGENfilgrastim have been established in pediatric patients with SCN [see 
Clinical Studies (14.5)] . In a phase 3 study (Study 7) to assess the safety and efficacy of NEUPOGENfilgrastim in 
the treatment of SCN, 123 patients with a median age of 12 years (range 7 months to 76 years) were studied. Of the 
123 patients, 12 were infants (7 months to 2 years of age), 49 were children (2 to 12 years of age), and 9 were 
adolescents (12 to 16 years of age). Additional information is available from a SCN postmarketing surveillance 
study, which includes long-term follow-up of patients in the clinical studies and information from additional patients 
who entered directly into the postmarketing surveillance study. Of the 731 patients in the surveillance study, 429 
were pediatric patients < 18 years of age (range 0.9 -17) [see Indications and Usage (1.5), Dosage and 
Administration (2.5), and Clinical Studies (14.5)] . 

Long-term follow-up data from the postmarketing surveillance study suggest that height and weight are not 
adversely affected in patients who received up to 5 years of NEUPOGENfilgrastim treatment. Limited data from 
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patients who were followed in the phase 3 study for 1.5 years did not suggest alterations in sexual maturation or 
endocrine function. 

Pediatric patients with congenital types of neutropenia (Kostmann’s syndrome, congenital agranulocytosis, or 
Schwachman-Diamond syndrome) have developed cytogenetic abnormalities and have undergone transformation to 
MDS and AML while receiving chronic NEUPOGENfilgrastim treatment. The relationship of these events to 
NEUPOGENfilgrastim administration is unknown [see Warnings and Precautions (5.7), Adverse Reactions (6)] . 

8.5 Geriatric Use 

Among 855 subjects enrolled in 3 randomized, placebo-controlled trials of NEUPOGENfilgrastim treated-patients 
receiving myelosuppressive chemotherapy, there were 232 subjects age 65 or older, and 22 subjects age 75 or older. 
No overall differences in safety or effectiveness were observed between these subjects and younger subjects. 
Clinical studies of NEUPOGENfilgrastim in other approved indications (i.e., BMT recipients, PBPC mobilization, 
and SCN) did not include sufficient numbers of subjects aged 65 and older to determine whether elderly subjects 
respond differently from younger subjects. 

10 OVERDOSAGE 

The maximum tolerated dose of NEUPOGENfilgrastim products has not been determined. In 
NEUPOGENfilgrastim clinical trials of patients with cancer receiving myelosuppressive chemotherapy, WBC 
counts ≥> 100,000/ mm3 have been reported in less than 5% of patients, but were not associated with any reported 
adverse clinical effects. Patients in the BMT studies received up to 138 mcg/kg/day without toxic effects, although 
there was a flattening of the dose response curve above daily doses of greater than 10 mcg/kg/day. 

11 DESCRIPTION 

NEUPOGEN (filgrastimZARXIO (filgrastim-sndz) is a 175 amino acid human granulocyte colony-stimulating 
factor (G-CSF) manufactured by recombinant DNA technology. NEUPOGEN 

ZARXIO is produced by Escherichia coli (E coli) bacteria into which has been inserted the human granulocyte 
colony-stimulating factor gene. NEUPOGENZARXIO has a molecular weight of 18,800 daltons. The protein has an 
amino acid sequence that is identical to the natural sequence predicted from human DNA sequence analysis, except 
for the addition of an N-terminal methionine necessary for expression in E coli. Because NEUPOGENZARXIO is 
produced in E coli, the product is non-glycosylated and thus differs from G-CSF isolated from a human cell. 

NEUPOGENZARXIO injection is a sterile, clear, colorless to slightly yellowish , preservative-free liquid containing 
filgrastimfilgrastim-sndz at a specific activity of 1.0 ± 0.6 x 108 U/mg (as measured by a cell mitogenesis assay). 
The product is available in single-use vials and prefilled syringes. The single-use vials contain either 300 mcg/mL or 
480 mcg/1.6 mL of filgrastim. The single-use prefilled syringes contain either 300 mcg/0.5 mL or 480 mcg/0.8 mL 
of filgrastimfilgrastim-sndz. See table below for product composition of each single-use vial or prefilled syringe. 

 300 
mcg/mL 

Vial 

480 mcg/1.6 
mL Vial 

300 mcg/0.5 mL 
Syringe 

480 mcg/0.8 mL 
Syringe 

filgrastimFilgrastim-sndz 300 mcg 480 mcg 300 mcg 480 mcg 
acetateGlutamic Acid 0.59 mg 0.94 mg 0.295 mg0.736 0.4721.178 mg 
     
polysorbatePolysorbate 80 0.04 mg 0.064 mg 0.02 mg 0.0320.32 mg 
sodium 0.035 mg 0.056 mg 0.0175 mg 0.028 mg 
Sorbitol 50 mg 80 mg 25mg 40mg 
Sodium hydroxide q.s. q.s. 
waterWater for Injection     
USP q.s. ad* 1 mL 1.6 mL ad 0.5 mL ad 0.8 mL 
*quantity sufficient to make 
 
12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 
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Colony-stimulating factors, including filgrastim, are glycoproteins thatwhich act on hematopoietic cells by binding 
to specific cell surface receptors and stimulating proliferation, differentiation commitment, and some end-cell 
functionsfunctional activation. 

Endogenous G-CSF is a lineage-specific colony-stimulating factor that is produced by monocytes, fibroblasts, and 
endothelial cells. G-CSF regulates the production of neutrophils within the bone marrow and affects neutrophil 
progenitor proliferation, differentiation, and selected end-cell functions (including enhanced phagocytic ability, 
priming of the cellular metabolism associated with respiratory burst, antibody-dependent killing, and the increased 
expression of some cell surface antigens). G-CSF is not species-specific and has been shown to have minimal direct 
in vivo or in vitro effects on the production or activity of hematopoietic cell types other than the neutrophil lineage. 

12.2 Pharmacodynamics 

In phase 1 studies involving 96 patients with various nonmyeloid malignancies, NEUPOGEN administration of 
filgrastim resulted in a dose-dependent increase in circulating neutrophil counts over the dose range of 1 to 70 
mcg/kg/day. This increase in neutrophil counts was observed whether NEUPOGENfilgrastim was administered 
intravenous (1 to70 mcg/kg twice daily), subcutaneous (1 to 3 mcg/kg once daily), or by continuous subcutaneous 
infusion (3 to 11 mcg/kg/day). With discontinuation of NEUPOGENfilgrastim therapy, neutrophil counts returned to 
baseline in most cases within 4 days. Isolated neutrophils displayed normal phagocytic (measured by zymosan-
stimulated chemoluminescence) and chemotactic (measured by migration under agarose using N-formyl-methionyl-
leucyl-phenylalanine [fMLPN-formyl-methionyl-leucyl- phenylalanine [f1VILP] as the chemotaxin) activity in 
vitro. 

The absolute monocyte count was reported to increase in a dose-dependent manner in most patients receiving 
NEUPOGENfilgrastim; however, the percentage of monocytes in the differential count remained within the normal 
range. Absolute counts of both eosinophils and basophils did not change and were within the normal range 
following administration of NEUPOGENfilgrastim. Increases in lymphocyte counts following 
NEUPOGENfilgrastim administration have been reported in some normal subjects and patients with cancer. 

White blood cell (WBC) differentials obtained during clinical trials have demonstrated a shift towards earlier 
granulocyte progenitor cells (left shift), including the appearance of promyelocytes and myeloblasts, usually during 
neutrophil recovery following the chemotherapy-induced nadir. In addition, Dohle bodies, increased granulocyte 
granulation, and hypersegmented neutrophils have been observed. Such changes were transient and were not 
associated with clinical sequelae, nor were they necessarily associated with infection. 

12.3 Pharmacokinetics Pharmacoldnetics 

Filgrastim exhibits nonlinear pharmacokinetics. Clearance is dependent on filgrastim concentration and neutrophil 
count: G-CSF receptor-mediated clearance is saturated by high concentration of NEUPOGENfilgrastim and is 
diminished by neutropenia. In addition, filgrastim is cleared by the kidney [see Use in Specific Populations (8.6)] . 

Subcutaneous administration of 3.45 mcg/kg and 11.5 mcg/kg of filgrastim resulted in maximum serum 
concentrations of 4 and 49 ng/mL, respectively, within 2 to 8 hours. After intravenous administration, the volume of 
distribution averaged 150 mL/kg and the elimination half-life was approximately 3.5 hours in both normal subjects 
and cancer subjects with cancer. Clearance rates of filgrastim were approximately 0.5 to 0.7 mL/minute/kg. Single 
parenteral doses or daily intravenous doses, over a 14-day period, resulted in comparable half-lives. The half-lives 
were similar for intravenous administration (231 minutes, following doses of 34.5 mcg/kg) and for subcutaneous 
administration (210 minutes, following NEUPOGENfilgrastim dosages of 3.45 mcg/kg). Continuous 24-hour 
intravenous infusions of 20 mcg/kg over an 11 to 20-day period produced steady-state serum concentrations of 
filgrastim with no evidence of drug accumulation over the time period investigated. The absolute bioavailability of 
filgrastim after subcutaneous administration is 60% to 70%. 

Specific Populations  

The pharmacokinetics of filgrastim were studied in pediatric patients with advanced neuroblastoma [see Use in 
Specific Populations (8.4)] , in subjects with renal impairment, and in subjects with hepatic impairment. 

Pediatric Patients: The pharmacokinetics of filgrastim in pediatric patients after chemotherapy are similar to those in 
adults receiving the same weight-normalized doses, suggesting no age-related differences in the pharmacokinetics of 
filgrastim products. 
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Renal Impairment: In a study with healthy volunteers, subjects with moderate renal impairment, and subjects with 
end stage renal disease (n=4 per group), higher serum concentrations were observed in subjects with end-stage renal 
disease. However, dose adjustment in patients with renal impairment is not necessary. 

Hepatic Impairment: Pharmacokinetics and pharmacodynamics of filgrastim are similar between subjects with 
hepatic impairment and healthy subjects (n = 12/group). The study included 10 subjects with mild hepatic 
impairment (Child-Pugh Class A) and 2 subjects with moderate hepatic impairment (Child-Pugh Class B). 
Therefore, filgrastim dose adjustment for ZARXIO in patients with hepatic impairment is not necessary. 

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

The carcinogenic potential of filgrastim has not been studied. Filgrastim failed to induce bacterial gene mutations in 
either the presence or absence of a drug metabolizing enzyme system. Filgrastim had no observed effect on the 
fertility of male or female rats at doses up to 500 mcg/kg. 

13.2 Animal Toxicology and/or Pharmacology 

Filgrastim was administered to monkeys, dogs, hamsters, rats, and mice as part of a nonclinical toxicology program, 
which included studies up to 1 year duration. 

In the repeated-dose studies, changes observed were attributable to the expected pharmacological actions of 
filgrastim (i.e., dose-dependent increases in white blood cell counts, increased circulating segmented neutrophils, 
and increased myeloid:erythroid ratio in bone marrow). Histopathologic examination of the liver and spleen revealed 
evidence of ongoing extramedullary granulopoiesis, and dose-related increases in spleen weight were seen in all 
species. These changes all reversed after discontinuation of treatment. 

14 CLINICAL STUDIES 

14.1 Patients with Cancer Receiving Myelosuppressive Chemotherapy 

The safety and efficacy of NEUPOGENfilgrastim to decrease the incidence of infection, as manifested by febrile 

 neutropenia, in patients with nonmyeloid malignancies receiving myelosuppressive anti-cancer drugs were 
established in a randomized, double-blind, placebo-controlled trial conducted in patients with small cell lung cancer 
(Study 1). 

In Study 1, patients received up to 6 cycles of intravenous chemotherapy including intravenous cyclophosphamide 
and doxorubicin on day 1; and etoposide on days 1, 2, and 3 of 21 day cycles. Patients were randomized to receive 
NEUPOGENfilgrastim (n=99) at a dose of 230 mcg/m2 (4 to 8 mcg/kg/day) or placebo (n=111). Study drug was 
administered subcutaneously daily beginning on day 4, for a maximum of 14 days. A total of 210 patients were 
evaluable for efficacy and 207 were evaluable for safety. The demographic and disease characteristics were 
balanced between arms with a median age of 62 (range 31 to 80) years; 64% males; 89% Caucasian; 72% extensive 
disease and 28% limited disease. 

The main efficacy endpoint was the incidence of febrile neutropenia. Febrile neutropenia was defined as an ANC < 
1000/ mm3 and temperature ≥> 38.2°C. Treatment with NEUPOGENfilgrastim resulted in a clinically and 
statistically significant reduction in the incidence of infection, as manifested by febrile neutropenia, 40% for 
NEUPOGEN-treatedfilgrastim-treated patients and 76% for placebo-treated patients (p < 0.001). There were also 
statistically significant reductions in the incidence and overall duration of infection manifested by febrile 
neutropenia; the incidence, severity and duration of severe neutropenia (ANC < 500/ mm3); the incidence and 
overall duration of hospital admissions; and the number of reported days of antibiotic use. 

14.2 Patients with Acute Myeloid Leukemia Receiving Induction or Consolidation Chemotherapy 

The safety and efficacy of NEUPOGENfilgrastim to reduce the time to neutrophil recovery and the duration of 
fever, following induction or consolidation chemotherapy treatment of patients with acute myeloid leukemia (AML) 
was established in a randomized, double-blind, placebo-controlled, multi-center trial in patients with newly 
diagnosed, de novo AML (Study 4). 

In Study 4 the initial induction therapy consisted of intravenous daunorubicin days 1, 2, and 3; cytosine arabinoside 
days 1 to 7; and etoposide days 1 to 5. Patients were randomized to receive subcutaneous NEUPOGENfilgrastim 
(n=259) at a dose of 5 mcg/kg/day or placebo (n=262) from 24 hours after the last dose of chemotherapy until 
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neutrophil recovery (ANC ≥1000/ mm3 for 3 consecutive days or ≥ 10,000/ mm3 for 1 day) or for a maximum of 35 
days. The demographic and disease characteristics were balanced between arms with a median age of 54 (range 16 
to 89) years; 54% males; initial white count (65% - <25,000 / mm3 and 27% ≥ 100,000/ mm3); 29% unfavorable 
cytogenetics. 

The main efficacy endpoint was median duration of severe neutropenia defined as neutrophil count < 500/ mm3. 
Treatment with NEUPOGENfilgrastim resulted in a clinically and statistically significant reduction in median 
number of days of severe neutropenia, NEUPOGEN-treatedfilgrastim-treated patients 14 days, placebo-treated 
patients 19 days (p = 0.0001: difference of 5 days (95% CI: -6.0, -4.0)). There was a reduction in the median 
duration of intravenous antibiotic use, NEUPOGEN-treatedfilgrastim-treated patients: 15 days versus placebo-
treated patients: 18.5 days; a reduction in the median duration of hospitalization, NEUPOGEN-treatedfilgrastim-
treated patients: 20 days versus placebo-treated patients: 25 days. There were no statistically significant differences 
between the NEUPOGENfilgrastim and the placebo groups in complete remission rate (69% - 
NEUPOGENfilgrastim, 68% - placebo), median time to progression of all randomized patients (165 days - 
NEUPOGENfilgrastim, 186 days - placebo), or median overall survival (380 days - NEUPOGENfilgrastim, 425 
days - placebo). 

14.3 14. 3 Patients with Cancer Undergoing Bone Marrow Transplantation 

The safety and efficacy of NEUPOGENfilgrastim to reduce the duration of neutropenia in patients with nonmyeloid 
malignancies undergoing myeloablative chemotherapy followed by autologous bone marrow transplantation was 
evaluated in 2 randomized controlled trials of patients with lymphoma (Study 6 and Study 9). The safety and 
efficacy of NEUPOGENfilgrastim to reduce the duration of neutropenia in patients undergoing myeloablative 
chemotherapy followed by allogeneic bone marrow transplantation was evaluated in a randomized placebo 
controlled trial (Study 10). 

In Study 6 patients with Hodgkin’s disease received a preparative regimen of intravenous cyclophosphamide, 
etoposide, and BCNU (“CVP”), and patients with non-Hodgkin’s lymphoma received intravenous BCNU, 
etoposide, cytosine arabinoside and melphalan (“BEAM”). There were 54 patients randomized 1:1:1 to control, 
NEUPOGENfilgrastim 10 mcg/kg/day, and NEUPOGENfilgrastim 30 mcg/kg/day as a 24 hour continuous infusion 
starting 24 hours after bone marrow infusion for a maximum of 28 days. The median age was 33 (range 17 to 57) 
years; 56% males; 69% Hodgkin’s disease and 31% non-Hodgkin’s lymphoma. 

The main efficacy endpoint was duration of severe neutropenia ANC < 500/ mm3. A statistically significant 
reduction in the median number of days of severe neutropenia (ANC < 500/ mm3) occurred in the NEUPOGEN-
treatedfilgrastim- treated groups versus the control group (23 days in the control group, 11 days in the 10 
mcg/kg/day group, and 14 days in the 30 mcg/kg/day group [11 days in the combined treatment groups, p = 0.004]). 

In Study 9, patients with Hodgkin’s disease and non-Hodgkin’s lymphoma received a preparative regimen 
intravenous cyclophosphamide, etoposide, and BCNU (“CVP”). There were 43 evaluable patients randomized to 
continuous subcutaneous infusion NEUPOGENfilgrastim 10 mcg/kg/day (n=19), NEUPOGENfilgrastim 30 
mcg/kg/day (n=10) and no treatment (n=14) starting the day after marrow infusion for maximum of 28 days. The 
median age was 33 (range 17 to 56) years; 67% males; 28% Hodgkin’s disease and 72% non-Hodgkin’s lymphoma. 

The main efficacy endpoint was duration of severe neutropenia. There was statistically significant reduction in the 
median number of days of severe neutropenia (ANC < 500/ mm3) in the NEUPOGEN-treatedfilgrastim-treated 
groups versus the control group (21.5 days in the control group versus 10 days in the NEUPOGEN-treatedfilgrastim-
treated groups, p < 0.001). The number of days of febrile neutropenia was also reduced significantly in this study 
(13.5 days in the control group versus 5 days in the NEUPOGEN-treatedfilgrastim-treated groups, p < 0.0001). 

In Study 10, 70 patients scheduled to undergo bone marrow transplantation for multiple underlying conditions using 
multiple preparative regimens were randomized to receive NEUPOGENfilgrastim 300 mcg/m2/day (n=33) or 
placebo (n=37) days 5 through 28 after marrow infusion. The median age was 18 (range 1 to 45) years, 56% males. 
The underlying disease was: 67% hematologic malignancy, 24% aplastic anemia, 9% other. A statistically 
significant reduction in the median number of days of severe neutropenia occurred in the treated group versus the 
control group (19 days in the control group and 15 days in the treatment group, p < 0.001) and time to recovery of 
ANC to ≥ 500/mm3 (21 days in the control group and 16 days in the treatment group, p < 0.001). 

14.4 Patients Undergoing Autologous Peripheral Blood Progenitor Cell Collection and Therapy 
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The safety and efficacy of NEUPOGENfilgrastim to mobilize autologous peripheral blood progenitor cells for 
collection by leukapheresis was supported by the experience in uncontrolled trials, and a randomized trial comparing 
hematopoietic stem cell rescue using NEUPOGENfilgrastim mobilized autologous peripheral blood progenitor cells 
to autologous bone marrow (Study 11). Patients in all these trials underwent a similar mobilization/collection 
regimen: NEUPOGENfilgrastim was administered for 6 to 7 days, in most cases the apheresis procedure occurred 
on days 5, 6, and 7. The dose of NEUPOGENfilgrastim ranged between 10 to 24 mcg/kg/day and was administered 
subcutaneously by injection or continuous intravenous infusion. 

Engraftment was evaluated in 64 patients who underwent transplantation using NEUPOGENfilgrastim mobilized 
autologous hematopoietic progenitor cells in uncontrolled trials. TwoT wo of the 64 patients (3%) did not achieve 
the criteria for engraftment as defined by a platelet count ≥ 20,000/mm3 by day 28. In clinical trials of 
NEUPOGENfilgrastim for the mobilization of hematopoietic progenitor cells, NEUPOGENfilgrastim was 
administered to patients at doses between 5 to 24 mcg/kg/day after reinfusion of the collected cells until a 
sustainable ANC (≥ 500/ mm3) was reached. The rate of engraftment of these cells in the absence of 
NEUPOGENfilgrastim post transplantation has not been studied. 

Study 11 was a randomized, unblinded study of patients with Hodgkin’s disease or non-Hodgkin’s lymphoma 
undergoing myeloablative chemotherapy, 27 patients received NEUPOGEN-mobilizedfilgrastim-mobilized 
autologous hematopoietic progenitor cells and 31 patients received autologous bone marrow. The preparative 
regimen was intravenous BCNU, etoposide, cytosine arabinoside and melphalan (“BEAM”). Patient received daily 
NEUPOGENfilgrastim 24 hours after stem cell infusion at a dose of 5 mcg/kg/day. The median age was 33 (range 1 
to 59) years; 64% males; 57% Hodgkin’s disease and 43% non-Hodgkin’s lymphoma. The main efficacy endpoint 
was number of days of platelet transfusions. Patients randomized to NEUPOGEN-mobilizedfilgrastim-mobilized 
autologous peripheral blood progenitor cells compared to autologous bone marrow had significantly fewer days of 
platelet transfusions (median 6 vs 10 days). 

14.5 Patients with Severe Chronic Neutropenia 

The safety and efficacy of NEUPOGENfilgrastim to reduce the incidence and duration of sequelae of neutropenia 
(that is fever, infections, oropharyngeal ulcers) in symptomatic adult and pediatric patients with congenital 
neutropenia, cyclic neutropenia, or idiopathic neutropenia was established in a randomized controlled trial 
conducted in patients with severe neutropenia (Study 7). 

Patients eligible for Study 7 had a history of severe chronic neutropenia documented with an ANC < 500/ mm3 on 
three occasions during a 6 month period, or in patients with cyclic neutropenia 5 consecutive days of ANC < 500/ 
mm3 per cycle. In addition patients must have experienced a clinically significant infection during the previous 12 
months. Patients were randomized to a 4 month observation period followed by NEUPOGENfilgrastim treatment or 
immediate NEUPOGENfilgrastim treatment. The median age was 12 years (range 7 months to 76 years); 46% 
males; 34% idiopathic, 17% cyclic and 49% congenital neutropenia. 

 Filgrastim NEUPOGEN was administered subcutaneously. The dose of NEUPOGENfilgrastim was determined by 
the category of neutropenia. 

Initial dose of NEUPOGENfilgrastim: 

• Idiopathic neutropenia: 3.6 mcg/kg/day 
• Cyclic neutropenia: 6 mcg/kg/day 
• Congenital neutropenia: 6 mcg/kg/day divided 2 times per day 

 
The dose was increased incrementally to 12 mcg/kg/day divided 2 times per day if there was no response. 

The main efficacy endpoint was response to NEUPOGENfilgrastim treatment. ANC response from baseline (< 500/ 
mm3) was defined as follows: 

• Complete response: median ANC > 1500/ mm3 
• Partial response: median ANC ≥ 500/ mm3 and ≤ 1500/ mm3 with a minimum increase of 100% 
• No response: median ANC < 500/ mm3 

 
There were 112 of 123 patients who demonstrated a complete or partial response to NEUPOGENfilgrastim 
treatment. 
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Additional efficacy endpoints included a comparison between patients randomized to 4 months of observation and 
patients receiving NEUPOGENfilgrastim of the following parameters: 

• incidence of infection 
• incidence of fever 
• duration of fever 
• incidence, duration, and severity of oropharyngeal ulcers 
• number of days of antibiotic use 

 
The incidence for each of these 5 clinical parameters was lower in the NEUPOGENfilgrastim arm compared to the 
control arm for cohorts in each of the 3 major diagnostic categories. An analysis of variance showed no significant 
interaction between treatment and diagnosis, suggesting that efficacy did not differ substantially in the different 
diseases. Although NEUPOGENfilgrastim substantially reduced neutropenia in all patient groups, in patients with 
cyclic neutropenia, cycling persisted but the period of neutropenia was shortened to 1 day. 

16 HOW SUPPLIED/STORAGE AND HANDLING 

Vials 

Single-dose, preservative-free vials containing 300 mcg/mL of filgrastim. Dispensing packs of 10 vials (NDC 
55513-530-10). 

Single-dose, preservative-free vials containing 480 mcg/1.6 mL (300 mcg/mL) of filgrastim. Dispensing packs of 10 
vials (NDC 55513-546-10). 

Prefilled Syringes (SingleJect®) 

Injection: Single-dose, preservative-free, prefilled syringe with 27 gauge, 1/2 inch needlesyringes with an 
UltraSafe® PassiveTm Needle Guard, containing 300 mcg/0.5 mL of filgrastimfilgrastim-sndz. 

• Pack of 1 prefilled syringe (NDC 5551361314-924304-9101). 
• Pack of 10 prefilled syringes (NDC 5551361314-924304-10) 

 
Injection: Single-dose, preservative-free, prefilled syringe with 27 gauge, 1/2 inch needlesyringes with an 
UltraSafe® PassiveTm Needle Guard, containing 480 mcg/0.8 mL of filgrastimfilgrastim-sndz. 

• x Pack of 1 prefilled syringe (NDC 5551361314-209312-9101). 

•  x Pack of 10 prefilled syringes (NDC 5551361314-209312-10). 

The needle cover of the prefilled syringe contains dry natural rubber (a derivative of latex) [see Dosage and 
Administration (2.5). 

Latex-sensitive individuals: The removable needle cap of ZARXIO prefilled syringe contains natural rubber latex 
which may cause allergic reaction. The safe use of ZARXIO in latex-sensitive individuals has not been studied. 

Storage:  

Store NEUPOGENin the refrigerator at 2°C to 8°C (36°F to 46°F) in the cartonoriginal pack to protect from light. 
Do not leave NEUPOGEN in direct sunlight.shake. Do not Freeze. Prior to injection, ZARXIO may be allowed to 
reach room temperature for a maximum of 24 hours. Any prefilled syringe left above 25°C (77°F) for > 24 hours 
should be discarded. 

Avoid freezing; if frozen, thaw in the refrigerator before administration. Discard NEUPOGENZARXIO if frozen 
more than once. Avoid shaking. Transport via a pneumatic tube has not been studied. 

17 PATIENT COUNSELING INFORMATION 

Review the steps for direct patient administration with patients and caregivers. Training should aim to ensure that 
patients and caregivers can successfully perform all of the steps in the Instructions for use of ZARXIO prefilled 
syringe with BD UltraSafe PassiveTM Needle Guard, including showing the patient or caregiver how to measure the 
required dose, particularly if a patient is on a dose other than the entire syringe. If a patient or caregiver is not able to 
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demonstrate that they can measure the dose and administer the product successfully, you should consider whether 
the patient is an appropriate candidate for self-administration of ZARXIO [see Instructions for Use]. 

Advise the patient to read the FDA-approved patient labeling (Patient Information). 

 Advise patients of the following risks and potential risks with NEUPOGENZARXIO: 

• Rupture or enlargement of the spleen may occur. Symptoms include left upper quadrant abdominal 
pain or left shoulder pain. Advise patients to report pain in these areas to their physician immediately 
[see Warnings and Precautions (5.1)] . 

• Serious allergic reactions may occur, which may be signaled by rash, facial edema, wheezing, dyspnea, 
hypotension, or tachycardia. Advise patient to seek immediate medical attention if signs or symptoms 
of hypersensitivity reaction occur [see Warnings and Precautions (5.2)] . 

• Dyspnea, with or without fever, progressing to Acute Respiratory Distress Syndrome, may occur. 
Advise patients to report dyspnea to their physician immediately [see Warnings and Precautions (5.3)] 
. 

• In patients with sickle cell disease, sickle cell crisis and death have occurred. Discuss potential risks 
and benefits for patients with sickle cell disease prior to the administration of human granulocyte 
colony-stimulating factors [see Warnings and Precautions (5.4)] . 

• Cutaneous vasculitis may occur, which may be signaled by purpura or erythema. Advise patients to 
report signs or symptoms of vasculitis to their physician immediately [see Warnings and Precautions 
(5.10)] . 

• Advise females of reproductive potential that NEUPOGENZARXIO should be used during pregnancy 
only if the potential benefit justifies the potential risk to the fetus [see Use in Special Populations 
(8.1)] . 

 
NEUPOGEN® (filgrastim) 

ZARXIOTM (filgrastim-sndz) 

ZARXIO is a trademark of Novartis AG 
Manufactured by: 
AmgenSandoz Inc., Princeton, NJ 08540 
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Thousand Oaks, California 91320-1799 
US License Number 1080No. 2003 
Patent: http://pat.amgen.com/neupogen/ 

© 1991-2015 Amgen Inc. All rights reserved. 
www.NEUPOGEN.com 
1-800-77-AMGEN (1-800-772-6436) 
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GP Grenzach Produktions GmbH 
Grenzach-Wyhlen, Germany 
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