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INFORMATION PROVIDED VIA RELIANCE
(LISTED DRUG OR LITERATURE)

2) List the information essential to the approval of the proposed drug that is provided by reliance 
on our previous finding of safety and efficacy for a listed drug or by reliance on published 
literature.  (If not clearly identified by the applicant, this information can usually be derived 
from annotated labeling.)

Source of information* (e.g., 
published literature, name of 
referenced product)

Information provided (e.g., 
pharmacokinetic data, or specific 
sections of labeling)

NDA 000654 Prostigmine Historical Document, DESI designated 
NDA

Published liturature

*each source of information should be listed on separate rows

3) Reliance on information regarding another product (whether a previously approved product 
or from published literature) must be scientifically appropriate.  An applicant needs to 
provide a scientific “bridge” to demonstrate the relationship of the referenced and proposed 
products.  Describe how the applicant bridged the proposed product to the referenced 
product(s).  (Example: BA/BE studies)
A waiver of in vivo BA/BE studies was requested for the proposed product based on the following 
relationships with the referenced literature products:  (1) Products are administered intravenously; (2) 
Products include the same active moiety; (3) Products have the same or similar inactive ingredient 
composition.  Any observed differences in inactive ingredient composition were not known to affect 
bioavailability; (4) Products have the same intended use.

RELIANCE ON PUBLISHED LITERATURE

4) (a) Regardless of whether the applicant has explicitly stated a reliance on published literature 
to support their application, is reliance on published literature necessary to support the 
approval of the proposed drug product (i.e., the application cannot be approved without the 
published literature)?

                                                                                                                   YES       NO
If “NO,” proceed to question #5.

(b) Does any of the published literature necessary to support approval identify a specific (e.g., 
brand name) listed drug product? 

                                                                                                                   YES       NO
If “NO”, proceed to question #5.

If “YES”, list the listed drug(s) identified by name and answer question #4(c).  

(c) Are the drug product(s) listed in (b) identified by the applicant as the listed drug(s)?
                                                                                            N/A      NO        YES

Reference ID: 3684326
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RELIANCE ON LISTED DRUG(S)

Reliance on published literature which identifies a specific approved (listed) drug constitutes 
reliance on that listed drug.  Please answer questions #5-9 accordingly.

5) Regardless of whether the applicant has explicitly referenced the listed drug(s), does the 
application rely on the finding of safety and effectiveness for one or more listed drugs
(approved drugs) to support the approval of the proposed drug product (i.e., the application 
cannot be approved without this reliance)?

If “NO,” proceed to question #10.

6) Name of listed drug(s) relied upon, and the NDA/ANDA #(s).  Please indicate if the applicant 
explicitly identified the product as being relied upon (see note below): 

Name of Drug NDA/ANDA # Did applicant 
specify reliance on 
the product? (Y/N)

Applicants should specify reliance on the 356h, in the cover letter, and/or with their patent 
certification/statement.  If you believe there is reliance on a listed product that has not been 

explicitly identified as such by the applicant, please contact the (b)(2) review staff in the 
Immediate Office, Office of New Drugs.

7) If this is a (b)(2) supplement to an original (b)(2) application, does the supplement rely upon
the same listed drug(s) as the original (b)(2) application?

                                                                                           N/A             YES       NO
If this application is a (b)(2) supplement to an original (b)(1) application or not a supplemental 

application, answer “N/A”.
If “NO”, please contact the (b)(2) review staff in the Immediate Office, Office of New Drugs.

8) Were any of the listed drug(s) relied upon for this application:
a) Approved in a 505(b)(2) application?

                                                                                                                   YES       NO
If “YES”, please list which drug(s).

Name of drug(s) approved in a 505(b)(2) application:

b) Approved by the DESI process?
                                                                                                                   YES       NO

If “YES”, please list which drug(s).
Name of drug(s) approved via the DESI process: NDA 000654

c) Described in a monograph?
                                                                                                                   YES       NO

If “YES”, please list which drug(s).

                                                                                                                   YES       NO

Reference ID: 3684326
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Name of drug(s) described in a monograph:

d) Discontinued from marketing?
                                                                                                                   YES       NO

If “YES”, please list which drug(s) and answer question d) i. below.  
If “NO”, proceed to question #9.

Name of drug(s) discontinued from marketing:

i) Were the products discontinued for reasons related to safety or effectiveness?
                                                                                                                   YES       NO

(Information regarding whether a drug has been discontinued from marketing for 
reasons of safety or effectiveness may be available in the Orange Book.  Refer to 
section 1.11 for an explanation, and section 6.1 for the list of discontinued drugs.  If 
a determination of the reason for discontinuation has not been published in the 
Federal Register (and noted in the Orange Book), you will need to research the 
archive file and/or consult with the review team.  Do not rely solely on any
statements made by the sponsor.)

9) Describe the change from the listed drug(s) relied upon to support this (b)(2) application (for 
example, “This  application provides for a new indication, otitis media” or “This application 
provides for a change in dosage form, from capsule to solution”).

The purpose of the following two questions is to determine if there is an approved drug product 
that is equivalent or very similar to the product proposed for approval that should be referenced 
as a listed drug in the pending application.

The assessment of pharmaceutical equivalence for a recombinant or biologically-derived product 
and/or protein or peptide product is complex. If you answered YES to question #1, proceed to 
question #12; if you answered NO to question #1, proceed to question #10 below. 

10) (a) Is there a pharmaceutical equivalent(s) to the product proposed in the 505(b)(2) 
application that is already approved (via an NDA or ANDA)?

(Pharmaceutical equivalents are drug products in identical dosage forms that:  (1) contain 
identical amounts of the identical active drug ingredient, i.e., the same salt or ester of the 
same therapeutic moiety, or, in the case of modified release dosage forms that require a 
reservoir or overage or such forms as prefilled syringes where residual volume may vary, 
that deliver identical amounts of the active drug ingredient over the identical dosing period; 
(2) do not necessarily contain the same inactive ingredients; and (3) meet the identical 
compendial or other applicable standard of identity, strength, quality, and purity, including 
potency and, where applicable, content uniformity, disintegration times, and/or dissolution 
rates. (21 CFR 320.1(c)). 

Reference ID: 3684326
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Note that for proposed combinations of one or more previously approved drugs, a pharmaceutical 
equivalent must also be a combination of the same drugs.

                                                                                                                   YES       NO

If “NO” to (a) proceed to question #11.
If “YES” to (a), answer (b) and (c) then proceed to question #12.

(b) Is the pharmaceutical equivalent approved for the same indication for which the 
505(b)(2) application is seeking approval?

                                                                                                                   YES       NO
          

(c)  Is the listed drug(s) referenced by the application a pharmaceutical equivalent?
                                                                                                                       YES       NO

If “YES” to (c) and there are no additional pharmaceutical equivalents listed, proceed to 
question #12.
If “NO” or if there are additional pharmaceutical equivalents that are not referenced by the 
application, list the NDA pharmaceutical equivalent(s); you do not have to individually list all 
of the products approved as ANDAs, but please note below if approved approved generics are
listed in the Orange Book. Please also contact the (b)(2) review staff in the Immediate Office, 
Office of New Drugs.

Pharmaceutical equivalent(s): 

11) (a) Is there a pharmaceutical alternative(s) already approved (via an NDA or ANDA)?

(Pharmaceutical alternatives are drug products that contain the identical therapeutic moiety, or its 
precursor, but not necessarily in the same amount or dosage form or as the same salt or ester. Each 
such drug product individually meets either the identical or its own respective compendial or other 
applicable standard of identity, strength, quality, and purity, including potency and, where applicable, 
content uniformity, disintegration times and/or dissolution rates.  (21 CFR 320.1(d))  Different dosage 
forms and strengths within a product line by a single manufacturer are thus pharmaceutical 
alternatives, as are extended-release products when compared with immediate- or standard-release 
formulations of the same active ingredient.)    

Note that for proposed combinations of one or more previously approved drugs, a pharmaceutical 
alternative must also be a combination of the same drugs.

                                                                                                                YES       NO
If “NO”, proceed to question #12.  

(b)  Is the pharmaceutical alternative approved for the same indication for which the 
505(b)(2) application is seeking approval?
                                                                                                                         YES       NO

(c)  Is the approved pharmaceutical alternative(s) referenced as the listed drug(s)?
                                                                                                                   YES       NO
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If “YES” and there are no additional pharmaceutical alternatives listed, proceed to question 
#12.
If “NO” or if there are additional pharmaceutical alternatives that are not referenced by the 
application, list the NDA pharmaceutical alternative(s); you do not have to individually list all 
of the products approved as ANDAs, but please note below if approved generics are listed in 
the Orange Book. Please also contact the (b)(2) review staff in the Immediate Office, Office of 
New Drugs.

Pharmaceutical alternative(s): 

PATENT CERTIFICATION/STATEMENTS

12) List the patent numbers of all unexpired patents listed in the Orange Book for the listed 
drug(s) for which our finding of safety and effectiveness is relied upon to support approval of 
the (b)(2) product.

Listed drug/Patent number(s):  

                                           No patents listed proceed to question #14  

13) Did the applicant address (with an appropriate certification or statement) all of the unexpired 
patents listed in the Orange Book for the listed drug(s) relied upon to support approval of the 
(b)(2) product?

                                                                                                                     YES      NO
If “NO”, list which patents (and which listed drugs) were not addressed by the applicant.

Listed drug/Patent number(s):  

14) Which of the following patent certifications does the application contain?  (Check all that 
apply and identify the patents to which each type of certification was made, as appropriate.)

No patent certifications are required (e.g., because application is based solely on 
published literature that does not cite a specific innovator product)

21 CFR 314.50(i)(1)(i)(A)(1):  The patent information has not been submitted to 
FDA. (Paragraph I certification)

21 CFR 314.50(i)(1)(i)(A)(2):  The patent has expired. (Paragraph II certification)

Patent number(s):  

21 CFR 314.50(i)(1)(i)(A)(3):  The date on which the patent will expire. (Paragraph 
III certification)

Patent number(s):  Expiry date(s):

21 CFR 314.50(i)(1)(i)(A)(4):  The patent is invalid, unenforceable, or will not be 
infringed by the manufacture, use, or sale of the drug product for which the 
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application is submitted. (Paragraph IV certification). If Paragraph IV certification 
was submitted, proceed to question #15.  

21 CFR 314.50(i)(3):  Statement that applicant has a licensing agreement with the 
NDA holder/patent owner (must also submit certification under 21 CFR 
314.50(i)(1)(i)(A)(4) above). If the applicant has a licensing agreement with the
NDA holder/patent owner, proceed to question #15.

21 CFR 314.50(i)(1)(ii):  No relevant patents.

21 CFR 314.50(i)(1)(iii):  The patent on the listed drug is a method of use patent 
and the labeling for the drug product for which the applicant is seeking approval 
does not include any indications that are covered by the use patent as described in 
the corresponding use code in the Orange Book.  Applicant must provide a 
statement that the method of use patent does not claim any of the proposed 
indications. (Section viii statement)

Patent number(s):  
Method(s) of Use/Code(s):

15) Complete the following checklist ONLY for applications containing Paragraph IV 
certification and/or applications in which the applicant and patent holder have a licensing 
agreement:

(a) Patent number(s):  
(b) Did the applicant submit a signed certification stating that the NDA holder and patent 

owner(s) were notified that this b(2) application was filed [21 CFR 314.52(b)]?
                                                                                       YES       NO

If “NO”, please contact the applicant and request the signed certification.

(c) Did the applicant submit documentation showing that the NDA holder and patent 
owner(s) received the notification [21 CFR 314.52(e)]? This is generally provided in the 
form of a registered mail receipt. 

                                                                                       YES       NO
If “NO”, please contact the applicant and request the documentation.

(d) What is/are the date(s) on the registered mail receipt(s) (i.e., the date(s) the NDA holder 
and patent owner(s) received notification):

Date(s):

(e) Has the applicant been sued for patent infringement within 45-days of receipt of the 
notification listed above?

Note that you may need to call the applicant (after 45 days of receipt of the notification)
to verify this information UNLESS the applicant provided a written statement from the 
notified patent owner(s) that it consents to an immediate effective date of approval.

YES NO Patent owner(s) consent(s) to an immediate effective date of 
approval
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PMR/PMC Development Template

NDA 203629

PMR/PMC Description: Conduct an adequate extractable/leachable safety assessment for the 
 gray  rubber 

stopper used in your container closure system.  This assessment must 
include controlled extraction studies to qualitatively and quantitatively 
determine the chemical species that may migrate into the dosage form,
using appropriate solvents that adequately represent the chemical 
characteristics of the drug product formulation. Additionally, leachable 
data from long-term stability studies (taking into consideration the 
proposed shelf-life) should be used to determine if the 
identified/specified extractables also leach into the drug product over 
time. Using this information, conduct a toxicological risk assessment 
justifying the safety of the extractables and leachables, taking into 
consideration the maximum daily dose of the identified materials for 
this drug product. For your toxicological risk assessment, any leachable 
that contains a structural alert for mutagenicity should not exceed 120
mcg/day total daily exposure, or it must be adequately qualified for 
safety.  A toxicological risk assessment should be provided for any 
non-genotoxic leachable that exceeds 5 mcg/day.

PMR/PMC Schedule Milestones: Final Protocol Submission: 01/2015
Study/Trial Completion: 01/2015
Final Report Submission: 01/2015
Other: N/A

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement. Check type below and describe.

Unmet need
Life-threatening condition 
Long-term data needed
Only feasible to conduct post-approval
Prior clinical experience indicates safety 
Small subpopulation affected
Theoretical concern
Other

Reference ID: 3684298
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The drug product is currently a marketed unapproved drug.  Prior clinical experience does not fully 
address the safety of potential leachables from the container closure system. Given the long 
clinical experience with this drug, and based on preliminary data suggesting safety, this study 
was deemed acceptable as a post-marketing requirement.  

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical 
trial is a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, 
describe the “new safety information.”

3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?
Accelerated Approval (subpart H/E)
Animal Efficacy Rule 
Pediatric Research Equity Act
FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)
Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?
Identify an unexpected serious risk when available data indicate the potential for a serious 
risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:
Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk

Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk

Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk

Although the rubber stopper that is part of the container closure system has been used in many 
FDA-approved drug products, this intravenous formulation contains phenol, which may alter the 
leachable profile.  There are at least two ANDA products that have used this stopper for phenol 
containing drug products; however, an adequate extractable leachable study was not conducted at 
that time.  This study will be completed to assess the safety of the container closure based on current 
practices.
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Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  
If the study or trial will be performed in a subpopulation, list here.

The study is an extractable/leachable study to more fully characterize the container closure system.

Required

Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)

Continuation of Question 4

Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials
Additional data or analysis required for a previously submitted or expected study/clinical trial 
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:

Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease,
background rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
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Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process?

PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.

_______________________________________
(signature line for BLAs)

Reference ID: 3684298
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MEMORANDUM 
REVIEW OF REVISED LABEL AND LABELING

Division of Medication Error Prevention and Analysis (DMEPA) 
Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)
Center for Drug Evaluation and Research (CDER)

Date of This Memorandum: January 2, 2015

Requesting Office or Division: Division of Anesthesia, Analgesia, and Addiction Products 
(DAAAP)

Application Type and Number: NDA 203629

Product Name and Strength: Neostigmine Methylsuflate injection 0.5 mg/mL and 1 mg/mL

Submission Date: December 22, 2014

Applicant/Sponsor Name: Fresenius Kabi USA, LLC

OSE RCM #: 2014-2216

DMEPA Primary Reviewer: Millie Brahmbhatt, PharmD, BCPS

DMEPA Acting Team Leader: Vicky Borders-Hemphill, PharmD

1 PURPOSE OF MEMO
The Division of Anesthesia, Analgesia, and Addiction Products (DAAAP) requested that we 
review the revised container label and carton labeling (Appendix A) to determine if they are 
acceptable from a medication error perspective.  The revisions are in response to 
recommendations that we made during a previous label and labeling review.1  One 
recommendation that we made was to revise the NDC numbers so that the container label and 
carton labeling have different NDC numbers to convey the difference in package size between a 
single vial and 10 vials per carton package configurations.  Fresenius Kabi USA, LLC did not 
implement this recommendation with this submission; and responded “FK USA’s NDC 
numbering system impacts hundreds of products and several internal systems, standard 
operating procedures, and departments.  Therefore, there are several constraints preventing FK 

                                                     
1 Brahmbhatt M. Label and Labeling Review for Neostigmine methylsulfate injection (NDA 203629). Silver Spring 
(MD): Food and Drug Administration, Center for Drug Evaluation and Research, Office of Surveillance and 
Epidemiology, Division of Medication Error Prevention and Analysis (US); 2014 DEC 16.  19 p. OSE RCM No.: 2014-
2216.
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USA from revising the NDC numbers listed on the proposed Neostigmine labels at this time.  We 
are committed to work through the issues and are hopeful to resolve the issue so that we can 
revise the NDC numbers per your request.  At this time, the work is ongoing but we cannot 
provide the new NDC numbers in this submission.”  We do not have any objection to the 
Applicants NDC proposal.

Additionally, we had recommended including the strength in the same color block as the total 
drug content per total volume, which was not implemented and rationale was not provided. All 
other recommended revisions were made.

2 CONCLUSIONS
The revised container label and carton labeling are acceptable from a medication error 
perspective.  

Reference ID: 3681822
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****Pre-decisional Agency Information****

Memorandum
Date: December 31, 2014

To: Allison Meyer, Senior Regulatory Health Project Manager
Division of Anesthesia, Analgesia, and Addiction Products

From: Jessica Fox, PharmD, RAC, Regulatory Review Officer
Office of Prescription Drug Promotion

Subject: NDA 203629
NEOSTIGMINE METHYLSULFATE injection, for intravenous use

As requested in the Division of Anesthesia, Analgesia, and Addiction Products’
(DAAAP) consult dated December 19, 2014, the Office of Prescription Drug 
Promotion (OPDP) has reviewed the NEOSTIGMINE METHYLSULFATE
prescribing information.

OPDP’s comments on the prescribing information are provided directly below in 
the proposed version of the labeling obtained at \\Fdsfs01\ode2\DAAAP\NDA and 
sNDA\NDA 203629 (Neostigmine APP)\Labeling\2nd cycle on December 31, 
2014.

Thank you for your consult.  OPDP appreciates the opportunity to provide 
comments.  If you have any questions, please contact Jessica Fox at 
(301) 796-5329 or at Jessica.Fox@fda.hhs.gov.

FOOD AND DRUG ADMINISTRATION
Center for Drug Evaluation and Research
Office of Prescription Drug Promotion 

Reference ID: 3681323
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LABEL AND LABELING REVIEW
Division of Medication Error Prevention and Analysis (DMEPA) 

Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: December 16, 2014

Requesting Office or Division: Division of Anesthesia, Analgesia, and Addiction Products 
(DAAAP)

Application Type and Number: NDA 203629

Product Name and Strength: Neostigmine Methylsuflate injection 0.5 mg/mL and 1 mg/mL

Product Type: Single ingredient

Rx or OTC: Rx

Applicant/Sponsor Name: Fresenius Kabi USA, LLC

Submission Date: December 12, 2014

OSE RCM #: 2014-2216

DMEPA Primary Reviewer: Millie Brahmbhatt, PharmD, BCPS

DMEPA Team Leader: Vicky Borders-Hemphill, PharmD

Reference ID: 3674008
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2012-2391 (dated May 25, 2012); however, our recommendations were not implemented since 
the application received a Complete Response.    

Prescribing Information
Our review of the Dosage and Administration section in the Highlights of Prescribing and the 
Full Prescribing Information determined inconsistencies between Bloxiverz (neostigmine 
methylsulfate injection), which is the FDA-approved Neostigmine methylsulfate injection 
product and the proposed product.  We recommend the Dosage and Administration section of 
the proposed Neostigmine methylsulfate injection product be consistent with the FDA-
approved product, Bloxiverz, in order to mitigate the risk for confusion and medication errors.  
Additionally, we identified trailing zeros, error-prone abbreviations and symbols, missing units 
of measure following numbers used to express dose, undefined abbreviations, and missing 
space between dose and unit of measure.  Furthermore, we recommend route of 
administration be stated more clearly.  Thus, we make recommendations to mitigate confusion 
and promote safe use of this product in Section 4.1 and Appendix F.  

Container Labels and Tray Labeling
Our review of the container labels and tray labeling identified areas of improvement to increase 
clarity and prominence of important information.  Thus, we provide recommendations to 
mitigate confusion and promote the safe use of this product in Section 4.2.

FAERS and ISMP Newsletter Search
We conducted a FAERS search to inform our review of the proposed labels and labeling.  Our 
search identified six cases since our last FAERS search in a previous review of Neostigmine 
methylsulfate.  However, none of the six cases retrieved were relevant to this review because 
they described adverse drug events unrelated to a medication error.  Additionally, we searched 
ISMP newsletters and identified two cases.  We excluded both cases because they describe 
hazardous conditions associated with look-alike labels of other manufacturers of Neostigmine 
methlysulfate.  Thus, we do not have recommendations to address these cases.  

4 CONCLUSION & RECOMMENDATIONS
DMEPA concludes that the proposed labels and labeling can be improved to increase clarity and 
prominence of important information to promote safe use of this product.

                                                     
1 Baugh D. Label, Labeling, and Packing Review for Neostigmine Methylsulfate injection (NDA 203629).  Silver 
Spring (MD): Food and Drug Administration, Center for Drug Evaluation and Research, Office of Surveillance and 
Epidemiology, Division of Medication Error Prevention and Analysis (US); 2012 MAY 25.  15 p. OSE RCM No.: 2012-
239.
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If you have further questions or need clarifications, please contact Lisa Skarupa, OSE Project 
Manager, at 301-796-2219.

4.1 RECOMMENDATIONS FOR THE DIVISION

We have revised the Dosage and Administration and Dosage Forms and Strength sections of the 
Highlights of Prescribing and Full Prescribing Information (See Appendix F) and have provided a 
detailed summary below for review and consideration by DAAAP.

A. Highlights of Prescribing Information

1. We note inconsistencies in the Dosage and Administration section between the FDA-
approved product, Bloxiverz (neostigmine methylsulfate injection), and the 
proposed product.  We recommend the Dosage and Administration section of the 
proposed product be consistent with the FDA-approved product, Bloxiverz, in order 
to mitigate the risk for confusion and medication errors.

2. We note route of administration is not clearly stated in the Dosage and 
Administration section.  We recommend adding the route of administration to this 
section so that it is clear that this product may be administered by the intravenous
route.

3. We note units of measure are missing following numbers expressing dose.  We 
recommend adding a unit of measure immediately following all numbers, as 
appropriate.2

4. We note space is missing between the dose and the unit of measure.  We 
recommend placing adequate space between the dose and unit of measure.3

5. We note the use of the error-prone abbreviation “IV.”  We recommend replacing the 
error-prone abbreviation “IV” with the appropriate full meaning of “intravenous.”3

                                                     
2Food and Drug Administration. Guidance for Industry: Safety Considerations for Container Labels and Carton
Labeling Design to Minimize Medication Errors, April 2013.  Available at:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM349009.pdf.
3ISMP’s List of Error-Prone Abbreviations, Symbols, and Dose Designations [Internet].  Horsham (PA): Institute for 
Safe Medication Practices.  2013 [cited 2014 November 12].  Available from: 
http://www.ismp.org/tools/errorproneabbreviations.pdf.

Reference ID: 3674008



5

6. We note the use of dilution ratios (1:1000 and 1:2000) in the Dosage Forms and 
Strengths section.  We recommend deleting dilution ratios as this information is not 
useful to the end user, is not consistent with how this drug product is dosed (e.g., in 
milligrams per kilograms of drug), and is not consistent with how the recommended 
dosing is cited in commonly used drug databases.4

B. Full Prescribing Information

1. See A.1 through A.5

2. We note the section  
is prone to confusion and contains several 

undefined abbreviations   The information contained in this 
section is inconsistent with the FDA-approved product, Bloxiverz (neostigmine 
methylsulfate injection).  We recommend maintaining consistency between the 
FDA-approved product and the proposed product in order to mitigate the risk for 
confusion and medication errors.  Additionally, we recommend defining 
abbreviations the first time they are used.

3. We note the use of the error-prone symbols “<,” “≥,” and “>.” The use of these 
error-prone symbols is dangerous because they can be mistaken as the opposite of 
the intended meaning.  We recommend replacing the error-prone symbols with the 
appropriate full meaning of “less than,” “greater than or equal to,” and “great than” 
respectively.2

4. We note the use of trailing zeros which are error-prone and can result in a ten-fold 
error of measurement if the decimal point is not seen (for example, “1.0” can be 
misinterpreted as “10”).  We recommend removing trailing zeros where they appear 
in the Full Prescribing Information.4

5. In the Dosage Forms and Strength section, we note units of measure are missing 
following numbers expressing strength.  We recommend adding a unit of measure 
immediately following all numbers, as appropriate.3

                                                     
4 Food and Drug Administration.  Guidance for Industry: Safety Considerations for Container Labels and Carton
Labeling Design to Minimize Medication Errors, April 2013.  Available at:

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM349009.pdf.
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4.2 RECOMMENDATIONS FOR FRESENIUS KABI USA, LLC
We recommend the Applicant implement the following changes prior to approval of this NDA: 

A. Container Label (10 mL vial, 0.5 mg/mL and 1 mg/mL)

1. Revise the presentation of the established name from all upper case letters 
“NEOSTIGMINE METHYLSULFATE INJECTION, USP” to title case “Neostigmine 
Methylsulfate Injection, USP” to improve readability.  We recommend using title 
case because words written in all capital letters are less legible than words written in 
title case.5  

2. Revise the NDC numbers so that the container label and carton labeling have 
different NDC numbers to convey the difference in package size between a single 
vial and 10 vials per carton package configurations.5

3. Revise the font size of the total drug content relative to the concentration in 
accordance with USP General Chapter <1> requirements.  The total drug content 
should be more prominent.  Additionally, include the total drug content and the 
concentration within the same color block.  For example,

Neostigmine Methylsulfate Injection, USP

4. Ensure the product barcode is added to each individual container label as required 
per 21 CFR 201.25(c)(2).

5. Relocate the “Rx only” statement to the bottom right side of the principal display 
panel to ensure there is adequate space for more important information.

6. Delete the extraneous numbers (e.g., “38210” and “38310”) located to the right of 
the NDC number at the top of the principal display panel to avoid confusion.

5 mg/10 mL

(0.5 mg/mL)

Reference ID: 3674008
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B. Tray Labeling (10 mL vial, 0.5 mg/mL and 1 mg/mL)

1. See A.1 through A.6

2. Combine the net quantity, vial size, and packaging configuration into one statement.  
For example, “10 Multiple Dose Vials – Each vial contains 10 mL.”  Use one font size 
for the entire statement.

Reference ID: 3674008
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APPENDIX C. PREVIOUS DMEPA REVIEWS

C.1 Methods
We searched the L: drive on November 18, 2014 using the term, neostigmine, to identify 
reviews previously performed by DMEPA.  

C.2 Results
Our search identified eight previous reviews, and we confirmed our previous recommendations 
were implemented or considered.

Table 4.  Previous DMEPA Reviews
OSE Review # and Date Summary

2014-730-1 dated September 30, 2014 We evaluated the revised container labels, 
carton labeling, and tertiary packaging for 
Bloxiverz (neostigmine methylsulfate) 
Injection, USP to determine if they are
acceptable from a medication error 
perspective.  The revisions are in response to 
recommendations that we made during a 
previous label and labeling review.  We found 
the revisions acceptable.

2014-730 dated June 23, 2014 We evaluated the proposed addition of
tertiary labeling to the outside of the shrink-
wrapped package of ten cartons and revisions
to the content and placement of the package 
insert labeling.  In addition, we evaluated 
current labels and labeling against 
recommendation from OSE review # 2013-
891 dated May 13, 2013.  We made 
recommendations to improve the labels and 
labeling.

2013-1092 dated May 23, 2013 We evaluated the proposed proprietary name
Bloxiverz for NDA 204078 and found it 
acceptable.

2013-891 dated May 13, 2013 We provided label and labeling
recommendations from OSE review #2012-
1763 that were not implemented.  We also
conducted a FAERS search date ending April 
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D.2 Results
Our search identified two cases, of which none described errors relevant to this review.  Thus, 
we excluded both cases because they described hazardous conditions associated with look-
alike labels of other manufacturers of Neostigmine methylsulfate.

APPENDIX E. LABELS AND LABELING 

E.1 List of Labels and Labeling Reviewed
Using the principles of human factors and Failure Mode and Effects Analysis,7 along with 
postmarket medication error data, we reviewed the following Neostigmine Methylsulfate 
injection labels and labeling submitted by Fresenius Kabi USA, LLC on December 12, 2014.

∀ Container label
∀ Tray  labeling

E.2 Label and Labeling Images

                                                     
7 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.
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EXECUTIVE SUMMARY 

The Division of Anesthesia, Analgesia, and Addiction Products (DAAAP) has received a literature-based 
NDA (203629) for neostigmine injection, a currently marketed unapproved product.  The sponsor’s 
proposed indication is for reversal of neuromuscular blockade.  DAAAP requested a review of AERS1 
and the published literature for postmarketing adverse events associated with neostigmine in order to 
determine if there is any new information that should be incorporated into the sponsor’s proposed 
neostigmine label.  
 
Our review of AERS data identified 217 reports.  Neostigmine was used for NMB reversal in most (69%) 
cases, followed by various other indications (22%; most common: GI tract stimulation); this information 
was not reported in the remaining 9% of the cases.  The most common reactions were cardiac and 
respiratory events such as cardiac arrest and respiratory depression which are known events consistent 
with the cholinergic activity of neostigmine.  Our analysis of all events reported in this case series, 
including fatalities, did not identify any new safety issue, for which the proposed label can be 
strengthened or new events could be added.  There were 34 deaths reported in this case series, all of 
which were not directly related to neostigmine. Given that neostigmine is commonly administered in a 
setting of surgery along with many other medications, attribution to neostigmine could not be established 
in many of the AERS cases. 
 
We found 52 reports from our literature search.2 We found events that were labeled or consistent with 
what is labeled.  This did not reveal any new safety concerns not addressed in the sponsor’s proposed 
label. Reversal of nondepolarizing NM block was the most common indication (n=23); most common 
other indication was treatment of nonmechanical intestinal obstruction (n=15).   There were 7 deaths of 
various causes.  Four occurred days to weeks after neostigmine administration; one occurred nearly a day 
after completion of abdominal surgery; one occurred during an illness that was postulated to have resulted 
in an overdose; and one occurred after bradycardia in a patient with myasthenia gravis.  Labeled events 
for proposed indicated use or other indications included cardiac events, (e.g. asytole, bradycardia, 
hypotension), anaphylaxis, and bronchospasm.  In addition, cases were reported of increased or decreased 
neostigmine effects attributed to renal failure, other drugs, and abnormal cholinesterase activity.   
 
As there were no safety risks identified from AERS and literature that merit changing the proposed 
neostigmine label, we have no recommendations beyond routine safety monitoring at this time. 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
1Adverse Event Reporting System 
 2For published articles of a patient(s) experiencing an adverse event(s) after receiving neostigmine that the sponsor did not 
submit to this NDA and or were not present in AERS (for which there were 44 citations representing 48 patients). 
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1 INTRODUCTION 

The Division of Anesthesia, Analgesia, and Addiction Products (DAAAP) has received a literature-based 
NDA (203629) for neostigmine injection, a currently marketed unapproved drug product.  The sponsor’s 
(APP Pharm) proposed indication is for reversal of neuromuscular blockade.  No new clinical safety or 
efficacy studies have been conducted for this application. Safety-related information from the sponsor’s 
proposed label is in Appendix 8.1.  DPV-2 has reviewed neostimine adverse events (AEs) from AERS 
and the published literature in order to determine if there is any new safety information that should be 
incorporated into the sponsor’s proposed neostigmine label.  
 

2 METHODS

2.1 AERS SEARCH STRATEGY 

 
The Adverse Event Reporting System (AERS) was searched as shown in Table 2.1  
 

Table 2.1  AERS Search Strategy* 
Date of search 1/25/12 
Time period  1/1/69 to 1/25/12 
Product Term Neostigmine (active ingredient search) 
MedDRA Search Terms None; all events were retrieved  

 *See Appendix 8.5 for the description of the AERS database.     
 
  

2.2 LITERATURE SEARCH 

The literature search was conducted as shown in Table 2.2 
 

Table 2.2  Literature Search Strategy 
Date of search 3/28/12 
Database PubMed 
Search Terms In title: “neostigmine” and “adverse” 
Years included in search Unrestricted 
Language English 

 
We retained for further review literature case reports and reports of deaths in clinical studies that had not 
been submitted to the NDA or to the postmarketing adverse event reporting system (AERS).   
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TABLE  3.1.2.2  LABELED EVENTS AS PTS4 BY INDICATION5   

 Reported indication  
 NMB Reversal Other Unknown 
SOC (All) 268 94 23 
Cardiac SOC (All) 129 23 14 

Cardio and/or respiratory arrest 27 4 9 
Bradycardia or decreased heart rate 23 8  
Tachycardia or heart rate increased 19 2  
Arrhythmias (ventricular, atrial, NOS) 18 2 2 
Hypotension or blood pressure decreased 14 4 1 
Atrioventricular block 13  1 
EKG abnormal 10   
Myocardial infarction 2   

Resp SOC (All) 74 15 4 
Oxygen saturation decreased/hypoxia 15   
Respiratory arrest, depression, distress or failure 13 3 2 
Dyspnoea or apnoea 12 3 1 
Bronchospasm or laryngospasm 7 4 1 
Respiratory acidosis 4   
Cyanosis 3 2  
Hypercapnia 3   
Increased bronchial secretion/laryngoedema 3   
Stridor or wheezing 3   
Cough 2   
Hypoventilation 2   
Respiration abnormal 2 1  

Nervous SOC All 25 14 1 
Sedation, somnolence or asthenia 10 11 1 
Coma or LOC  7 1  
Convulsion 3   

GI SOC (All) 9 20 3 
Nausea or vomiting 4 11 2 
Abdominal pain/pain 2 2  
Diarrhoea 2 3  

Skin SOC (All) 9 16  
Rash/erythema/urticaria 7 3  

Vascular SOC (All) 7 3 1 
Shock/circulatory collapse 5  1 
Flushing 2   

Immune SOC (All) 5 1  
Anaphylaxis/hypersensitivity 5   

Musc SOC (All) 5   
Muscle spasms/twitching 4   

                                                 
4Blank cells mean zero reports. 
5Within any particular SOC, related-PTs were grouped together.  For NMB reversal, PTs with a single report are not listed.  
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 Reported indication  
 NMB Reversal Other Unknown 
Eye SOC (All) 4 2  

Miosis/visual changes 4 2  
 
 

3.1.3 NMB REVERSAL (n=150)  
 
Demographic and other information from the cases reporting neostigmine use for NMB reversal are in 
Table 3.1.2.3 
 
Table 3.1.2.3   Descriptive characteristics of AERS neostigmine cases for NMB 
reversal (n=150)
Age (132) Mean (46.6); median( 49.5); range (2 months to 87 years); pediatric (15)  
Sex (135) Female (69); male (66) 
Received year (150) 1970’s (4); 1980's (5); 1990's (34); 2000’s (80); 2010-11 (27) 
Country (150) U.S. (89); foreign (61) 
Report type (150) Direct (51); periodic (8); expedited (91; literature [39]) 
Serious Outcomes 
(126)6 

Death (18);  hospitalization (46);  life-threatening (29);  disability (5);  
Other (63)  

Recovery [for non-
fatal, (132)] Yes (104); no (1); unknown (27) 
Time to event onset 
[excluding drug 
ineffective, (95)] 

<60 minutes: <60 (n=53; range 1 to 45 min) 
1 and <24 hours:  (n=30; 1 to 20 hours) 
1 day: (n=12; 1 to 7 days) 

Dose (57) Within recommended: yes (51);  no (6; [low 4], high [2]) 

Procedure (101) 
Top 3: GI/abdominal (43); ENT (15); reproductive (12); complete list of 
procedures is in Appendix 8.4 

Anticholinergic co-
administration 
(100) Glycopyrrolate (64); atropine (36) 
NMB that 
neostigmine 
reversed (132)7 

Vecuronium (39); rocuronium (34); succinylcholine (20); atracurium 
(19); pancuronium (7); cisatracurium (5) curare-related (4);8 mivacurium 
(3);  doxacurium (1); alcuronium (1) 

 
 
 the 18 fatalities (adult, n=17; unknown age, n=1). Most of the fatalities (13/18; 72%) were caused by 
cardio and/or respiratory arrest (labeled); three other cases were due to agranulocytosis,9 anaphylaxis, and 
multi-organ failure (MOF), respectively.  The MOF case (54-year-old female) was confounded by ~25% 
of her body being burned in a house fire and having received 27 other drugs besides neostigmine.10  In the 
                                                 
6Serious adverse drug experiences per regulatory definition (CFR 314.80) include outcomes of death, life-threatening, 
hospitalization (initial or prolonged), disability, congenital anomaly, and other serious important medical events; Cases are not 
mutually exclusive.  
7Not mutually exclusive.  
8d-tubocurarine (3); curare (1).  
9Athough the role of neostigmine cannot be excluded, this 68 year-old female underwent masectomy and contributing factors 
could have been any prior breast cancer treatment (e.g. chemotherapy, radiation). Agranulocytosis onset was on Day 8. 
(neostigmine given on Day 1) and death was on  during which time other unknown factors could have contributed. 
10Literature report:  Kitamura R, Takeda A, Uchinum E. A case of burn with toxic epidermolysis. Jap. J. Burn Injuries 
2008;34:89-85. 
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remaining 2 cases, where the cause of death was not reported, contributing factors were age (75, 87 
years), cardiovascular disease (both) and cancer (lung and lymphoma, respectively). 
 
Where known (n=12), 9 patients died within a few days (2-5 days; n=4)11 to weeks (2-6 weeks; n=5) after 
neostigmine administration.  It is unlikely that a short acting drug like neostigmine could have contributed 
significantly to the deaths in many of these cases.   One of the 9 patients was an 84 year-old female who 
underwent an unknown procedure, and it was uncertain if she received glycopyrrolate, which was ordered 
by her physician to counter neostigmine-induced bradycardia. Not receiving this drug could have 
contributed to the patient’s cardiac arrest.   
 
Although, in the remaining 3 of 12 cases, fatal cardio-respiratory arrests12 occurred on the same day as 
neostigmine administration, they were all confounded.  Two had cardiovascular disease; in the third case, 
the contributory role of neostigmine could not be discerned from the other concomitant anesthetics 
administered. Where known (n=4), most (n=3) of the neostigmine dosing was according to the label.13  
 
There were 15 pediatric cases.  Two-thirds of the patients (n=10) experienced cardiac and/or respiratory 
events (n=7) or hypersensitivity reactions (n=3) which are labeled14. In 2 of the cases with cardiac and 
or/respiratory events (involving 3 and 16 year-olds), their underlying conditions (AV conduction 
abnormality15 and Brugada syndrome16 respectively) were contributory factors. Four other patients 
experienced somnolence (1), amnesia/visual acuity reduced (1), aggression/sleep disorder (1), and 
proteinuria/hematuria (1) respectively; in all cases, there were other drugs and/or an underlying medical 
condition that could have contributed. The last case involved a 13-month old female, who received a 
slightly higher (1.14 times) than the recommended dose, and recovered from her extended period (3.5 hrs) 
of post surgical paralysis (lack of effect).  Where known (n=13), all but one17 recovered from the reported 
events.  Patients’ age ranged from 2 months to 16 years; median was 6 years.  The most common 
procedures (n=9) were ENT (n=4) and GI/abdominal (n=3).  Neostigmine dosage (n=7), was mostly 
(n=6) according to the label.   
 
Sixty-nine percent (103/150) of the cases reported unlabeled events.  Table 3.1.2.4 lists the unlabeled 
events that have a count of 2 or more cases.   
 
Table 3.1.2.4 Unlabeled events (n 2) reported with neostigmine use for NMB reversal   
 
SOC Events 

Blood (12) 
Lymphocyte abnormalities (2); hemoglobin changes (2); decreased protein 
parameters (2); coagulation abnormalities (2) 

                                                                                                                                                             
 
11In one, a medication error was suspected as glycopyrrolate was intended to be given, but may not have been administered.  
12Autopsy for one said cause of death was myocardial infarction.  
13A 47-year-old 48 kg male (experienced cardio-respiratory arrest; history of hypertension and asthma) received 1.26 times the 
maximal 40 mcg/kg labeled neostigmine dose after having plastic surgery.  This patient was given three NMB’s (succinylcholine, 
mivacuronium and doxacurium) which may explain the excessive neostigmine dose. 
14Or can be a consequence of a labeled event.  
15Heard CMB; perioperative considerations in a newly described subtype of congenital long QT syndrome; Paed. Anaesthes. 
1998;8:93:96.  
16Kloesel B, Ackerman J, Sprung J, Marr, BJ, Weingarten TN. Anesthetic management of patients with Brugada syndrome: a 
case series and literature review. Can. J Anesthes 2011;58:824-836. From Kloesel 2011: Brugada syndrome manifests as ECG 
changes (e.g. ST elevation and incomplete bundle branch block). Brugada syndrome is often associated with syncope and sudden 
death.  
17A 6-year-old (with a history of flu, fever and cough 2 weeks prior) became comatose after an appendectomy; limited 
information prevents any further assessment.  
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Cardiac (15) Blood pressure increased (11) 
Gastrointestinal (7) GI hemorrhage (2) 

General (61) 
Drug ineffective (36)18; drug interaction (7); pyrexia (3); malignant hyperthermia (3); 
injection site complication (3); edema (3); multi-organ failure (2) 

Hepatobiliary (14) 
Hepatic failure or injury (3); hepatitis (3); bilirubin increased (2); cholestasis or 
cholelithiasis (2); increased LFT (2)  

Infection (3) Sepsis (2) 
Injury and poisoning 
(35) 

Post procedural complication (11); delayed recovery from anesthesia or prolonged 
NM block (9); medication error-related (6); anesthetic complication (4) 

Metabolic (7) Metabolic acidosis (3) 
Musculoskeletal (8) Rhabomyolysis-related (3)  

Nervous (23) 
Paralysis or hypotonia (7); unresponsive to stimuli or hypoaesthesia (5); serotonin 
syndrome (2); dyskinesia (2) 

Psychiatric (10) Anxiety related19 (6) 
Renal (12) Hematuria (3); oliguria (2); renal infarct or thrombosis (2) 

Respiratory (18) 
Pulmonary edema (5); breath sounds abnormal (2); bronchial or pulmonary 
hemorrhage (2) 

Skin (7) Blister or drug eruption (2) 

Adverse events from the General SOC (62 PTs; n=5020) and Injury and poisoning SOC (35 PTs; n=29) 
were the most commonly reported.  

For the General SOC, Drug ineffective  (n=36 PTs; n=31) was the most reported event21 which 
occurred throughout the past 22 years (1990-1999, n=13; 2000-2012, n=18).  There was no mention 
of any pharmaceutical testing data for any of the 31 drug ineffective cases.  In most (6/7) of the 
drug interactions, there were multiple medications administered and there was no pharmacological 
basis for neostigmine’s involvement in the case (e.g., in one case, 22 paroxetine and fentanyl were 
most likely responsible [for the serotonin syndrome]).  The last drug interaction case (prolonged 
neuromuscular block) reported the use of neostigmine and donepezil (also an anticholinesterase).  
The patient received succinylcholine (followed by pancuronium); however, the patient’s low 
pseudocholinesterase level was a confounder.   

 
For the Injury and Poisoning SOC the following PTs were most commonly reported:  post
procedural complication, delayed recovery from anesthesia and/or prolonged NM block or 
anesthetic complication. In most (n=18) cases, the reported PTs in this SOC did not add any clinical 
information to the other more specific PTs reported in the same case (e.g. in one case, the reported 
event ‘cardiac arrest’ was the post procedural complication).  There were 6 cases where the 
Injury/Poisoning SOC terms (delayed recovery from anesthesia and or prolonged NM block) were 
the only terms describing the delayed response to NMB reversal.    

 

                                                 
18Includes the following PTS: drug effect decreased, drug effect delayed, drug ineffective, drug resistance, product quality 
resistance, therapeutic product ineffective, drug effect increased, and drug effect prolonged. The last two terms (n=2, n=1 
respectively from 3 patients) referred to an excessive effect of the NMB.  Neostigmine was also reported as a suspect drug, in 
addition to the NMBA decreased effect of neostigmine could not be excluded.   
19Includes PTs: anxiety, irritablility, listless, restlessness, stress 
20The second ‘n’ is the number of cases (patients). 
2129 US and 2 foreign.   
22One was literature report: Gokcinar D, Karabeyoglu I, Ucar H, Gogus N; Postoperative nystagmus and anisocoria due to 
serotonin toxicity; Acta Anaesthes. Scand. 2006;53:694-695.  
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There were 4 cases that were coded as medication errors; one was fatal (mentioned above).  Another case 
(dyspnea) claimed that the vial did not contain neostigmine, there was no testing done to confirm. The 
remaining 2 cases reported bradycardia and tachycardia, respectively; the first case reported neostigmine 
contamination of atropine (via use of the same needle during preparations) and the second case reported 
that neosynephrine was mistakenly given with neostigmine.23   
 
  

3.1.4 OTHER INDICATIONS (n=47)  
 
Thirty-seven of 47 cases (78%) reported unlabeled events.  Table 3.1.2.5 lists unlabeled events that have 
a count of 2 or more cases.   
 
 Table 3.1.2.5 Unlabeled events (n 2) for other indications  
SOC Events 
Cardiac (3) Blood pressure increased (2) 

Gastrointestinal (31) 
Dysphagia (11); diverticular or intestinal perforation (4); abdominal 
infection (3); oral lesion (3) 

General (8) Drug interaction (2); multi-organ failure (2) 
Injury and poisoning 
(11) 

Medication error-related (4); anesthetic complication (3); procedural 
complication (2) 

Renal (4) Renal failure (3) 
Respiratory (5) Pneumonia (2) 

 
Two SOCs, Gastrointestinal (31 PTs; n=19) and Injury and poisoning (11 PTs; n=9), contained the most 
unlabeled events. The most commonly reported event in Table 3.1.2.5 is dysphagia, which has been 
explained in Section 3.1.2.  Two of the diverticular/intestinal perforations are discussed below (fatalities).  
The remaining two perforations were more likely due to other drugs (sodium polystyrene 
sulfonate/sorbitol and thiopental,24 and prednisolone25, respectively).  
 
One of the 2 medication errors (4 PTs; n=2) is described below (fatality).  The other case involved a 64-
year-old female with ileus who received neostigmine 3 mg instead of 1 mg; she recovered from her 
bronchospasm. 
 
There were seven fatalities, 626 involving medical use and 1 involving an inadvertent administration. The 
reported neostigmine indication (n=6) was GI tract stimulation (GTS, n=5) and myasthenia gravis (n=1). 
All had confounding medical history and/or concomitant medications as mentioned below: 
 

More than half (n=4) were due to respiratory-related causes including pulmonary edema, 
bronchial pneumonia, pulmonary embolism (all unlabeled) and cardio-respiratory arrest (labeled). 
Each of these 4 cases had contributing medical history including cardiac failure, pulmonary 
embolism, emphysemia, and/or pneumonia.  Two patients died from multi-organ failure (MOF; 

                                                 
233 neostigmine ampules were intended to be used; 2 of the 3 vials erroneously ended being neostigmine.  
24Trottier V, Drolet S, Morcos MW. Ileocolic perforation secondary to sodium polystyrene sulfonate in sorbitol use. Can. J. 
Gastroentero 2009;10:689-690. This patient’s refractory seizures were treated with a 2 day thiopental infusion.  Ileus has been 
reported to occur after this barbturate coma-treatment.  
25Mariasy R, Shapiro A, Mitchell T. Bowel perforation in a patient receiving prednisolone for myasthenia gravis. Post Grad Med 
J. 1989;65:428-429  
26All were adults; age known for 4: median 71 years; range 52 to 91 years. 
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n=2). In one MOF27 (GTS, indication), contributing factors were suspected prior GI-tract stenosis 
and concomitant lactulose administration.28  The other MOF involved a medication error and a 1-
day old infant,29 born with pulmonary stenosis. Neostigmine (Prostigmin) was given to the 
mother prior to birth instead of dinoprostone (Prostine).  The last fatality (GTS, indication) was 
due to intestinal perforation for which the reporters stated was more likely due to prior radiation 
therapy and antineoplastic toxicity than neostigmine.30  
    
The time of neostigmine administration to death was reported in 5 of 7 cases as same day (n=3), 1 
week (n=1) and 35 days (n=1).   The case with the longest duration (35 days) involved a 61-year-
old male who received neostigmine infusion for 10 days during which time he experienced 
cardiac and renal events; he died 25 days after the end of the infusion.  The patient had 
contributing medical history that included colon cancer, cirrhosis, pancreatitis, and hypertension. 

There were 3 pediatric cases (one fatal, mentioned above).  The remaining 2 cases were confounded by 
contributing medical history (yes, n=1; unk, n=1) and other medications (n=2). 
 

In the second case, a 3 month-old male (unknown medical history) received a 73 mcg/kg 
neostigmine dose s.c. to stimulate peristalsis and experienced bradycardia and cyanosis and 
recovered.  Chloramphenicol eye drops, which could have contributed to the event, were also 
given. 
 
In the 3rd case, an attorney reported that a pediatric patient (age unknown) has multiple 
malformations and chromosomal abnormalities including Mobius syndrome from in-utero  
exposure to neostigmine, medroxyprogesterone, and tetracycline, that were all taken within an 11 
day period .31  The mother had a history of pelvic inflammatory disease and received neostigmine 
for ‘last menses’.  This case was from 1986 and the ‘delayed menstruation’ was treated with 
neostigmine, due to the drug’s cholinergic effect on the uterine endometrium.32   
 

3.1.5 INDICATION UNKNOWN (N=20)  
 

Ten of 20 cases (50%) reported unlabeled events.  
 
Table 3.1.2.6 lists these unlabeled events that have a count of 2 or more cases.   

                                                 
27Literature report: Mollema R, Spijkstra JJ, Polderman KH, Gelissen HP, Girbes AR. Perforation of the colon after 
administration of neostigmine. Intensive Care Med. 2004 Apr;30(4):730. Epub 2004 Feb 24.   
28Neostigmine is labeled as contraindicated in patients with… mechanical obstruction…… Lactulose can be associated with 
intestinal obstruction: van der Spoel JI, Oudemans-van Straaten HM, Kuiper MA, van Roon  EN. Laxation of critically ill 
patients with lactulose or polythyelene glycol: a two center randomized, double-blind, placebo-controlled trial.  Crit. Care Med. 
2007;35:2726-2731. 
29All of the other fatalities were adults (age known for 4: median 71 years; range 52 to 91 years). 
30Literature report: Takashita atsushi, Akutagawa Kan, Noda Nachiro et al. an autopsy case of localized hepatic atrophy with 
veno-occlusive disease after radiation therapy. Western regional meeting of the Japan Society of Hepatology Dec 7-8, 2001; Acta 
Hepatologica Japonica  2002; 42 (S2) 583    
31Drug(s) exposure was about 12 weeks after mother’s last menstrual period.  
32Soskin S, Wachten H, Hechter O. The treatment of delayed menstruation with prostigmine. JAMA 1940; 114:2090-2091. 

Reference ID: 3157567



 

13 

 
Table 3.1.2.6 Unlabeled events (n 2) for unknown indication  
SOC Events 

Injury and poisoning (3) 
 
Overdose (2) 33 

Psychiatric (4) Completed suicide (3) 
Renal (2) Renal failure or tubular necrosis (2) 34 

 
Almost one-half (9/20) of the cases were fatal:  

All 9 cases had one or more confounding factors of medical history (yes, n=3; unknown, n=6) 
and contributing other medications (yes, n=5; unknown=4).  The time of neostigmine 
administration to death was reported as same day (n=2) and 14 days (n=1); this information was 
not provided in the remaining 6 cases.    
 
Most (n=7) of the deaths were due to cardio and/or respiratory arrest (CRA). In 1 of 7 cases, a 41-
male committed suicide from an acute multi-drug exposure that included neostigmine.35  The 
other drugs were mostly anesthesia-related.36 Two of 7 were  pediatric cases: A 5-month old 
(unknown sex and weight) who had a history of ‘not thriving’ and was alkalotic had an ‘upper GI 
series’;  the patient received 0.15 mg neostigmine i.m.37  The autopsy found the endotracheal tube 
in the esophagus. The second pediatric case involved a 16-year-old who committed suicide from 
multi-drug ingestion (including neostigmine [dose form and dosage unknown]38). 
 
Neostigmine appeared to be used ‘medically’ in 3 other CRA cases (GI-procedure, n=239).  These 
cases were confounded by multiple concomitant medications, renal impairment (CrCl 25 
mL/min), and unknown medical history.  The last CRA lacked sufficient clinical information to 
determine whether neostigmine was used for medical or non-medical use, as well as if there were 
other confounding factors.     
 
Two fatalities were not coded as due to cardio-respiratory arrest: A 45-year-old female committed 
suicide by overdose of neostigmine (dose form and dosage unknown) and methyldopa.  A 25-
year-old male had toxic epidermal necrolysis40 after receiving neostigmine i.v. and 19 other drugs 
and subsequently died (unknown time and cause).  
 

 

                                                 
33Single patient, fatal.  
34Single patient, non-fatal. The 64-year-old male experienced non-fatal renal failure and tubular necrosis 5 days after neostigmine 
administration, Unknown medical history, administration of other anesthesia and atracurium (for an unknown indication) over the 
5 days were confounding factors. 
35Bronstein AC, Spyker DA, Cantilena LR, Green JL et al. 2007 Annual Report of the American Association of Poison Control 
Centers National Poisoning and Exposure Database (NSPDS) 25th Annual Report; Clin Toxicol 2008;46:927-1057. 
36Propofol, succinylcholine, cisatracurium, midazolam and venlafaxine.  
37Although it is possible that neostigmine was used to stimulate the gut for the GI procedure, there was a lack of any specific 
information regarding the indication. 
38Litovitz TL, Klein-Schwarta W, Rodgers GC, Cobaugh DJ et al. 2001 Annual report of the American Association of Poison 
Control Centers Toxic Exposure Surveillance System; Am. J. Emerg. Med. 2002;20:391-452. 
39It was not known if neostigmine was used as part of the anesthetic regimen or for another use (treating the GI-related condition 
(e.g. ileus).   
40Also coded as dermatitis exfoliative.  
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3.2 LITERATURE SEARCH 

On March 28, 2012 we searched PubMed for English-language literature using “neostigmine” in the title 
and the word “adverse” as an unrestricted search term.  We retained for further review case reports and 
reports of deaths in clinical studies that had not been submitted to the NDA or to the postmarketing 
adverse event reporting system (AERS).  The search resulted in 52 reports of cases, ranging in publication 
date from 1948 through 2011, including 2 death cases found in references.  The plurality of these (23) 
concerned patients who received the drug for the reversal of a nondepolarizing neuromuscular block after 
surgery.  The most common nonindicated use was treatment of nonmechanical intestinal obstruction (15 
reports); others included test dose after cardiac transplantation, reversal of depolarizing neuromuscular 
blockade, treatment of puffer fish poisoning; use in myasthenia gravis, overdose of neostigmine; in one 
case, the indication was unclear. 
 
The adverse events reported in association with neostigmine, either the indicated use or various 
nonindicated uses, were labeled events or consistent with labeled events.  These included asystole, 
bradycardia, atrioventricular block, hypotension, excess salivation, and nausea, abdominal pain, 
anaphylaxis, and bronchospasm.  One of the cardiovascular reports was a fetus who experienced a drop in 
heart rate, with no other adverse event, after the mother was treated with neostigmine.  In addition, cases 
were reported of increased or decreased pharmacological effects attributed to renal failure (5 patients), 
hypokalemia, concomitant use of medications (beta blockers (4), verapamil (1), methyldopa (1), or 
reduced or atypical cholinesterase activity (4).  There was case of anaphylaxis (a labeled event) in which 
the role of neostigmine was supported by a skin prick test.  
 
The following are the deaths reported in the PubMed search.  Two of the cases involved indicated use, 
one in a patient with a neuromuscular disease. Three were reported in patients receiving neostigmine for 
nonmechanical intestinal obstruction.  In all of the fatalities, except the one preceded by bradycardia, the 
cause of death was not proximal to the administration of neostigmine.  
 

• Buzello et al. (1982) report the death of a 57 year-old woman with dystrophia myotonica who 
died of bronchopneumonia, hypoxemia, hypercapnea, and recurrent bradyarrhythmia 
approximately 3 weeks after neostigmine had been given for a proposed indicated use, 
reversal of pancuronium neuromuscular blockade following a cholecystectomy.  She had 
been extubated at 5 days following her procedure, then reintubated 12 hours later. 

Comment: This death occurred in a patient with neuromuscular disease, and it occurred weeks 
after reintubation. 
• Middleton (1957) report a death of a patient from shock 23 hours after reversal of apnea with 

neostigmine during surgery for a gunshot wound to the abdomen.  The authors did not 
attribute the death to neostigmine, but concluded that neostigmine had reversed apnea that 
they attributed to neomycin. 

• Van der Spoel et al (2001) reported the death of a patient with endocarditis and multiple 
organ failure treated in a clinical study with neostigmine (0.4-0.8 mg/hour for 24 hours) for 
colonic ileus who died with intestinal necrosis on day 7 after inclusion into the study. The 
authors state, “At this stage, no conclusions can be drawn regarding the risks and benefits of 
neostigmine on colon (micro-circulation)” and that “continuous infusion of 0.4-0.8 mg/h of 
the neostigmine promotes defecation in the critically ill, ventilated patients with an ileus of 
the colon, and is well-tolerated.” 

 
An additional two deaths were reported in literature and referred to in the AERS case series.  Both were in 
patients treated for nonindicated uses, and in both cases, the death followed a pharmacologically known 
effect of neostigmine. 
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• Briggs (1969) reported the death of a 9 year-old girl who had been treated with neostigmine, 
15 mg daily for 2 years for megacolon, who became apneic and died.  The author postulated 
that the underlying condition caused an accumulation of neostigmine and resulted in an 
overdose. 

• Merrill (1948) reported the death of a patient with myasthenia gravis who died after a test 
dose of neostigmine.  The death was preceded by bradycardia. 

 
Reviewer’s comment: The review of adverse events, including deaths, in our literature search did not 
uncover new safety concerns not addressed in the proposed label.  

4 DISCUSSION 

Our AERS review examined all neostigmine adverse events reported over the past 40 years in an effort to 
provide a comprehensive assessment of the spontaneous postmarketing safety data.  We did not restrict 
our search for any particular type of ‘indication’41 and our finding that most of the reported use was for 
NMB reversal makes our data more applicable for the sponsor’s NDA application for the same indication.  
The larger proportions of labeled events in the cardiac, respiratory and nervous SOCs are compatible with 
the cholinergic activity of neostigmine.  Our review of all unlabeled events did not find any that were 
compelling enough to be a new ‘signal’, requiring addition to the proposed neostigmine labeling.  
 
The published literature search of adverse events reported in association with neostigmine, either for 
NMB reversal or various nonindicated uses, primarily retrieved labeled events and deaths due to various 
causes that appeared to be unrelated to neostigmine.The review of these adverse events, including deaths, 
did not reveal any new safety concerns not addressed in the proposed label. 

 

5 CONCLUSIONS 

No safety risks were identified from AERS and literature that merit changing the proposed neostigmine 
label. 
 
 

6 RECOMMENDATIONS 

DPV will continue routine monitoring of all adverse events reported in association with neostigmine. 
 

                                                 
41Neostigime is currently an unapproved product.  
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8.3 PROCEDURES FOR NMB REVERSAL (N=101)  

Procedure N 
GI/abdominal 43 
ENT 15 
Reproductive 12 
Musculoskeletal 9 
Urogenital 8 
Cardiovascular 6 
Respiratory 4 
Skin 3 
Normal volunteer  1 
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8.4 ADVERSE EVENT REPORTING SYSTEM (AERS)  

Adverse Event Reporting System (AERS) 
 
The Adverse Event Reporting System (AERS) is a computerized information database designed 
to support the FDA's post-marketing safety surveillance program for drug and therapeutic 
biologic products.  The FDA uses AERS to monitor adverse events and medication errors that 
might occur with these marketed products.  The structure of AERS complies with the 
international safety reporting guidance (ICH E2B) issued by the International Conference on 
Harmonisation.  Adverse events in AERS are coded to terms in the Medical Dictionary for 
Regulatory Activities terminology (MedDRA).   
 
AERS data do have limitations.  First, there is no certainty that the reported event was actually 
due to the product.  FDA does not require that a causal relationship between a product and event 
be proven, and reports do not always contain enough detail to properly evaluate an event.  
Further, FDA does not receive all adverse event reports that occur with a product.  Many factors 
can influence whether or not an event will be reported, such as the time a product has been 
marketed and publicity about an event.  Therefore, AERS cannot be used to calculate the 
incidence of an adverse event in the U.S. population. 
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2.4 PREVIOUSLY COMPLETED REVIEWS

DMEPA had previously completed an internal signal analysis involving label confusion 
(OSE 2008-22 dated January 15, 2008) between Neostigmine and Etomidate labels 
(manufacturers American Regent and Ben Venue Laboratories, respectively).  We did not 
find similarity among the labels and there was no further assessment.  Additionally, the 
signal case (ISR# 5545433-5) was found to be a duplicate of ISR# 6784647.  ISR# 
6784647 was included in the AERS cases evaluated for this review. 

3 MEDICATION ERROR RISK ASSESSMENT 

The following sections describe the results of our AERS search and the risk assessment 
of the Neostigmine product design as well as the associated label and labeling. 

3.1 MEDICATION ERROR CASES

Following exclusions as described in section 2.1, nineteen Neostigmine medication error 
cases remained for our detailed analysis. Duplicates were merged into a single case. The 
NCC MERP Taxonomy of Medication Errors was used to code the type and factors 
contributing to the errors when sufficient information was provided by the reporter2.
Figure 1 provides a stratification of the number of cases included in the review by type of 
error. Appendix D contains the ISR numbers and a detailed listing of the cases. 

Figure 1: Neostigmine medication errors (N = 19) categorized by type of error 

                                                     
2 The National Coordinating Council for Medication Error Reporting and Prevention (NCC MERP) 
Taxonomy of Medication Errors. Website http://www.nccmerp.org/pdf/taxo2001-07-31.pdf. Accessed June 
1, 2011. 

Medication error cases (n = 19) 

Wrong drug 
(n = 17) 

Wrong technique
(n = 1) 

Wrong dose 
(n = 1) 
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3.1.1 Wrong Drug Medication Error (N = 17)  

We identified a total of seventeen (n = 17) wrong drug type cases. Of the seventeen cases, 
there were 8 complaints of similar looking vials causing confusion, and nine cases were 
actual errors (three of the errors were caught prior to administration to the patient).  As 
stated, none of the seventeen cases identified APP pharmaceuticals as the manufacturer 
and no cases of wrong drug errors were retrieved from AERS beyond 2010. 

Of the 9 errors, there was one isolated case where Pancuronium was given instead of 
Neostigmine (ISR# 4061834) and one report where Neostigmine was administered 
instead of Etomidate to two different patients (ISR# 3912492). Neostigmine and 
Etomidate were a source of confusion for another reporter on two separate occasions, but 
the difference was noticed prior to withdrawing the product from the bottle. Additionally, 
there were two foreign cases involving confusion between Neosynephrine and Prostigmin 
(ISR# 4923406 and 5545433) resulting in patient harm.  In the remaining two (of the 9) 
cases, the intended medication was not stated (ISR# 5594017) or was unclear (ISR# 
4005969), but these errors were caught prior to administration to the patient.  Outcomes 
included increased monitoring (n = 2), ventilation (n = 1), blood pressure changes 
requiring intervention (n = 2) and unknown (n = 1).  All reporters attributed their errors to 
similar looking vials and one reporter specifically cited the similar size (10 mL), lettering 
and color scheme as the cause for confusion.   

Eight of the 17 cases were complaints of look-alike labeling/packaging.  Six were single 
reports of confusion between Neostigmine and Leucovorin Calcium (ISR# 731017), 
Atropine (ISR# 3874961), Chromium Chloride (ISR# 4111786), Sterile Water for 
Injection (ISR# 4367881), Etomidate (ISR# 3972399), and Tensilon (ISR# 5212793).  
One case described a group of anesthesiologists who reported label confusion among 
three different products (Pancuronium, Glycopyrrolate, Aminophylline) and Neostigmine 
(ISR# 4169467). The remaining case cited label confusion between the two strengths of 
Neostigmine (ISR# 4811538).  

Look-alike features of the products were stated to be vial size, similar color scheme, cap 
color, font size and type, and similar location of name. As stated above, none of these 
cases identified APP pharmaceuticals as the manufacturer. 

3.1.2 Wrong Dose Medication Error (N = 1) 

We retrieved one case (ISR# 7177109) where a patient received 3 mg of Neostigmine 
instead of the prescribed 1 mg for the patient.  The patient developed shortness of breath, 
bronchospasm, and copious secretions which resolved with the administration of 
atropine.  No contributing factors were cited in this case and the manufacturer of the 
Neostigmine was not identified. 

3.1.3 Wrong Technique Medication Error (N = 1) 

We retrieved one report where a caregiver administered a patient’s Neostigmine with an 
insulin syringe.  There was no patient harm and the cause of this wrong technique error 
was not stated.
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APPENDICES   

APPENDIX A. DATABASE DESCRIPTIONS

Adverse Event Reporting System (AERS)

The Adverse Event Reporting System (AERS) is a computerized information database designed 
to support the FDA's post-marketing safety surveillance program for drug and therapeutic 
biologic products. The FDA uses AERS to monitor adverse events and medication errors that 
might occur with these marketed products. The structure of AERS complies with the international 
safety reporting guidance (ICH E2B) issued by the International Conference on Harmonisation.  
Adverse events in AERS are coded to terms in the Medical Dictionary for Regulatory Activities 
terminology (MedDRA).   

AERS data do have limitations. First, there is no certainty that the reported event was 
actually due to the product. FDA does not require that a causal relationship between a 
product and event be proven, and reports do not always contain enough detail to properly 
evaluate an event. Further, FDA does not receive all adverse event reports that occur with 
a product. Many factors can influence whether or not an event will be reported, such as 
the time a product has been marketed and publicity about an event. Therefore, AERS 
cannot be used to calculate the incidence of an adverse event in the U.S. population. 
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This similarity seemed to confirm for the pharmacist that the right 
medication had been selected and the label was never read. 

4923406, 02/22/2006, 
28 years 
old/female/Unknown 
(FR) 

Wrong drug Look alike 
label

Patient entered a 
state of shock, 
manifesting a BP 
of 70/30mmHg 
and an HR of 
120/min requiring 
intervention

Following a systematic analysis of the effects, a hypothesis involving the 
accidental injection of a vial of 1ml neosynephrine AP-HP (phenylephrine) 
at 5mg, has been accepted. Effectively, the space reserved for vials of 
prostigmine 1ml (0.5mg/ml) was contiguous with the space for 
neosynephrine 1ml (5mg/ml) in the anesthetic trolleys. A vial of 
neosynephrine was found among the vials of prostigmine, and they resemble 
one another both in form and labeling. At 12:30, as 2.5mg, that is, five vials 
worth, of prostigmine was being prepared, one of the vials used must have 
been neosynephrine. The direct intravenous injection of 5mg of 
neosynephrine can explain the observed clinical reaction in its totality 

5545433, 12/06/2007, 
23 years old/male/70 kg 
(FR) 

Wrong drug Look alike 
label

Blood pressure 
increase requiring 
intervention

French health authority reported several cases of drug administration error 
caused by confusion with Prostigmine 0.5mg/1ml solution for injection and 
Neosynephrine AP-HP 5mg/ml solution for injection ampoules. The 
administration drug error occurred because of confusion between both 
products. During drug preparation one or two ampoules of Neosynephrine 
were used and mixed with Prostigmine (confusion between the ampoules of 
Prostigmine). The patient presented with a brutal blood pressure increase, 
tachycardia and foaming expectoration. He received Lasix 40 mg, Risordan 
(isosorbide dinitrate) 0.9 mg/ml during 40minutes, glucose, KCl (potassium 
chloride) and Actrapid (insulin). 

6784647, 06/22/2010, 
Unknown/Unknown/ 
Unknown (US) 

2 errors were cited in 
this case

Wrong drug Look alike 
label

Error detected 
prior to 
administration 

Near miss. I'm a CRNA. I wanted to draw up Neostigmine but accidentally 
put the needle in the Etomidate bottle. Didn't draw up the Etomidate but this 
is the second time I've almost made this error. The bottles look almost the 
same. Neostigmine is made by American Regent Inc (1:1000 concentration). 
The etomidate is made by Ben Venue labs, 20mg/ml. Both are 10 mL bottles 
with gray lids and similar labels.  

731017, 03/14/1991, 
Unknown/Unknown/Un
known, (US) 

Circumstances 
which have the 
capacity to 
cause error 

Look alike 
label

None Look alike packaging led to Neostigmine and Leucovorin Calcium found in 
same pharmacy stock bin. No doses given in error. 

Reference ID: 3135181



3

3874961, 02/25/02, 50 
years
old/female/Unknown 
(DE) 

Circumstances 
which have the 
capacity to 
cause error 

Look alike 
label

None Anesthesiologist reported that the labeling for Atropine 1 mg/mL 1 mL vial 
(NDC 10019-251-12) and Neostigmine 1:2000 1 mL vial (NDC 10019-271-
02), both of which are made by Baxter, have identical vial sizes and shape 
and white cap cover.  Both have green bar labels and since both are part of 
the anesthesia cart, they can rest in holders and appear the same if the label 
is not carefully read.  When looking on a side view from many angles, the 
vials are identical in appearance.  We did not have an event occur, however, 
the nature of this look alike labeling can lead to a problem. 

3972399, 09/06/2002, 
Unknown/Unknown/ 
Unknown (US) 

Circumstances 
which have the 
capacity to 
cause error 

Look alike 
label

None Bedford Lab's Etomidate 20 mg/10ml vial looks very similar to American 
Regent's Neostigmine 1:1000 10 ml vial. Both are stocked in Anesthesia 
carts. Both are white/gray labels with gray caps. 

4111786, 05/12/2003, 
Unknown/Unknown/ 
Unknown (US) 

Circumstances 
which have the 
capacity to 
cause error 

Look alike 
label

None Potential look-alike error between Etomidate 20mg and Neostigmine 
methylsulfate 1mg/ml. 

4169467, 08/15/2003, 
Unknown/Unknown/ 
Unknown (US) 

Circumstances 
which have the 
capacity to 
cause error 

Look alike 
label

None 4 Vials reported by anesthesia staff to be "look alike" vials (Pancuronium  
5 mL vial, Glycopyrrolate 0.2 mg/mL, 5 mL vial, Aminophylline  
250 mg/10 mL, and Neostigmine 1:1000 1 mg/mL, 10 mL). Color coding 
pastel colors and not greatly different between drugs. Suggest Company use 
primary colors if going to color code vials. 

4367881. 06/01/2004, 
Unknown/Unknown/ 
Unknown (US) 

Circumstances 
which have the 
capacity to 
cause error 

Look alike 
label

None Color band running down the middle of sterile water vial is pale green. Band 
color on Neostigmine is slightly darker green. A mix up between these two 
would likely be disastrous. 

4811538, 10/25/2005, 
Unknown/Unknown/ 
Unknown (US) 

Circumstances 
which have the 
capacity to 
cause error 

Look alike 
label

None Confusion over look-alike similar packaging: Mfg: Baxter Neostigmine 
1:2000 (0.5 mg/mL), 10mL MDV, NDC: 100019-271-37 (green label) vs. 
Neostigmine 1:1000 (1 mg/mL), 10mL MDV, NDC: 100019-270-39 (blue 
label)
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5212793, 01/18/2007, 
Unknown/Unknown/ 
Unknown (US) 

Circumstances 
which have the 
capacity to 
cause error 

Look alike 
label

None The 10-mL vials of Prostigmin 1 mg/mL and Tensilon 10 mg/mL look 
identical. They have the same color blue caps and because the drug names 
appear vertically on the left margin of the label, it is impossible to tell them 
apart when the vials are partially turned. The boxes of ten that the products 
are packaged in also look alike. 

7177109, 12/15/2010, 
64 years old/female/ 
89 kg, USA 

Wrong dose Unknown Pt developed SOB, 
bronchospasm, 
copious secretions 
which were 
reversed with 
atropine.  

Patient had subtotal gastrectomy. Post-op patient was to receive 1mg 
neostigmine, but RN gave 3mg in error. 

4658270, 07/31/1997, 
Unknown/female/ 
Unknown, USA 

Wrong 
technique

Unknown No harm  A physician requested Neostigmine "25 units: subq 4 times daily. The 
pharmacist told the doctor that neostigime comes in a 1 mg/ml (1:1000) or 
0.5 mg/mL (1:2000) solution. The doctor’s patient insisted that she takes 25 
units.  The pharmacist then asked her to describe what the vial looks like, 
trying to confirm the strength she uses. The patient said that would be 
difficult for her to do since she is legally blind due to uncontrolled DM, but 
she knows what it feels like. So, the pharmacist handed her the 2 sizes of 
vials we carry and she identified the larger one (1mg/ml) as the strength she 
uses. The pharmacist then asked how she measures her dose. She told me 
that her home nurse pulls the plunger back to "35 units" and injects "25 
units"). It was at that time that the pharmacist realized the nurse was using 
an insulin syringe to measure the dose, which was 0.25 mg (ie. " 25 units"). 
This really highlights the danger of using insulin syringe to measure doses 
for anything but insulin, as the physician could have easily ordered 25 mg of 
neostigmine.  The patient could have received the wrong dose of the 
medication as well as a delay in treatment.  A contributing factor would be 
using the incorrect syringe to draw up the medication. 
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REGULATORY PROJECT MANAGER 
 PLR FORMAT LABELING REVIEW

Application: 203629 

Name of Drug: Neostigmine Methylsulfate Injection, USP 

Applicant: APP Pharmaceuticals, LLC 

Labeling Reviewed 

Submission Date: December 29, 2011

Receipt Date: December 29, 2011 

Background and Summary Description 
 
Neostigmine Methylsulfate Injection is a marketed, unapproved product, indicated for reversal of 
nondepolarizing neuromuscular blocking agents.  The SPL was submitted on January 20, 2012.   

Review 

The submitted labeling was reviewed in accordance with the labeling requirements listed in the 
“Selected Requirements for Prescribing Information (SRPI)” section of this review.  Labeling 
deficiencies are identified in this section with an “X” in the checkbox next to the labeling 
requirement. 

Conclusions/Recommendations

No deficiencies were identified in the review of this labeling. 

Allison Meyer       3/8/12 

Regulatory Project Manager      Date 

Parinda Jani       3/13/12 
Chief, Project Management Staff     Date 
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Selected Requirements for Prescribing Information (SRPI) 
 

This document is meant to be used as a checklist in order to identify critical issues during labeling 
development and review. For additional information concerning the content and format of the 
prescribing information, see regulatory requirements (21 CFR 201.56 and 201.57) and labeling 
guidances.  When used in reviewing the PI, only identified deficiencies should be checked. 

 

Highlights (HL) 

• General comments  

 HL must be in two-column format, with ½ inch margins on all sides and between columns, 
and in a minimum of 8-point font.   

 HL is limited in length to one-half page. If it is longer than one-half page, a waiver has been 
granted or requested by the applicant in this submission.  

 There is no redundancy of information.  

 If a Boxed Warning is present, it must be limited to 20 lines.  (Boxed Warning lines do not 
count against the one-half page requirement.) 

 A horizontal line must separate the HL and Table of Contents (TOC).  

 All headings must be presented in the center of a horizontal line, in UPPER-CASE letters 
and bold type.   

 Each summarized statement must reference the section(s) or subsection(s) of the Full 
Prescribing Information (FPI) that contains more detailed information. 

 Section headings are presented in the following order: 

• Highlights Limitation Statement (required statement)  
• Drug names, dosage form, route of administration, and controlled 

substance symbol, if applicable (required information)  
• Initial U.S. Approval (required information)  
• Boxed Warning (if applicable) 
• Recent Major Changes (for a supplement) 
• Indications and Usage (required information) 
• Dosage and Administration (required information) 
• Dosage Forms and Strengths (required information) 
• Contraindications (required heading – if no contraindications are known, 

it must state “None”) 
• Warnings and Precautions (required information) 
• Adverse Reactions (required AR contact reporting statement)  
• Drug Interactions (optional heading) 
• Use in Specific Populations (optional heading) 
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• Patient Counseling Information Statement (required statement)  
• Revision Date (required information)  

Reference ID: 3101346



NDA 203629 
PLR Format Labeling Review 
Page 4 

 4

• Highlights Limitation Statement  

 Must be placed at the beginning of HL, bolded, and read as follows: “These highlights do 
not include all the information needed to use (insert name of drug product in UPPER 
CASE) safely and effectively. See full prescribing information for (insert name of drug 
product in UPPER CASE).”  

• Product Title  

 Must be bolded and note the proprietary and established drug names, followed by the 
dosage form, route of administration (ROA), and, if applicable, controlled substance symbol.  

• Initial U.S. Approval  

 The verbatim statement “Initial U.S. Approval” followed by the 4-digit year in which the 
FDA initially approved of the new molecular entity (NME), new biological product, or new 
combination of active ingredients, must be placed immediately beneath the product title 
line. If this is an NME, the year must correspond to the current approval action.  

• Boxed Warning  

 All text in the boxed warning is bolded. 

 Summary of the warning must not exceed a length of 20 lines. 

 Requires a heading in UPPER-CASE, bolded letters containing the word “WARNING” and 
other words to identify the subject of the warning (e.g.,“WARNING: LIFE-
THREATENING ADVERSE REACTIONS”).  

 Must have the verbatim statement “See full prescribing information for complete boxed 
warning.” If the boxed warning in HL is identical to boxed warning in FPI, this statement is 
not necessary. 

• Recent Major Changes (RMC)  

 Applies only to supplements and is limited to substantive changes in five sections: Boxed 
Warning, Indications and Usage, Dosage and Administration, Contraindications, and 
Warnings and Precautions.  

 The heading and, if appropriate, subheading of each section affected by the recent change 
must be listed with the date (MM/YYYY) of supplement approval. For example, “Dosage 
and Administration, Coronary Stenting (2.2) --- 2/2010.”   

 For each RMC listed, the corresponding new or modified text in the FPI must be marked 
with a vertical line (“margin mark”) on the left edge. 

 A changed section must be listed for at least one year after the supplement is approved and 
must be removed at the first printing subsequent to one year.    
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 Removal of a section or subsection should be noted. For example, “Dosage and 
Administration, Coronary Stenting (2.2) --- removal 2/2010.”    

• Indications and Usage  

 If a product belongs to an established pharmacologic class, the following statement is 
required in HL: [Drug/Biologic Product) is a (name of class) indicated for (indication(s)].” 
Identify the established pharmacologic class for the drug at:   

http://www.fda.gov/ForIndustry/DataStandards/StructuredProductLabeling/ucm162549.h
tm.  

• Contraindications  

 This section must be included in HL and cannot be omitted. If there are no 
contraindications, state “None.” 

 All contraindications listed in the FPI must also be listed in HL. 

 List known hazards and not theoretical possibilities (i.e., hypersensitivity to the drug or any 
inactive ingredient).  If the contraindication is not theoretical, describe the type and nature 
of the adverse reaction.  

 For drugs with a pregnancy Category X, state “Pregnancy” and reference Contraindications 
section (4) in the FPI.  

• Adverse Reactions  

 Only “adverse reactions” as defined in 21 CFR 201.57(a)(11) are included in HL. Other 
terms, such as “adverse events” or “treatment-emergent adverse events,” should be avoided. 
Note the criteria used to determine their inclusion (e.g., incidence rate greater than X%).  

 For drug products other than vaccines, the verbatim bolded statement, “To report 
SUSPECTED ADVERSE REACTIONS, contact (insert name of manufacturer) at (insert 
manufacturer’s phone number) or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch” 
must be present. Only include toll-free numbers. 

• Patient Counseling Information Statement  

 Must include the verbatim statement: “See 17 for Patient Counseling Information” or if the 
product has FDA-approved patient labeling: “See 17 for Patient Counseling Information 
and (insert either “FDA-approved patient labeling” or “Medication Guide”).  

• Revision Date 

 A placeholder for the revision date, presented as “Revised: MM/YYYY or Month Year,” 
must appear at the end of HL.  The revision date is the month/year of application or 
supplement approval.    
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Contents: Table of Contents (TOC) 
 The heading FULL PRESCRIBING INFORMATION: CONTENTS  must appear at the 

beginning in UPPER CASE and bold type. 

 The section headings and subheadings (including the title of boxed warning) in the TOC 
must match the headings and subheadings in the FPI. 

 All section headings must be in bold type, and subsection headings must be indented and 
not bolded.  

 When a section or subsection is omitted, the numbering does not change. For example, 
under Use in Specific Populations, if the subsection 8.2 (Labor and Delivery) is omitted, it 
must read: 

8.1 Pregnancy 

8.3 Nursing Mothers (not 8.2) 

8.4 Pediatric Use (not 8.3) 

8.5 Geriatric Use (not 8.4) 

 If a section or subsection is omitted from the FPI and TOC, the heading “Full Prescribing 
Information: Contents” must be followed by an asterisk and the following statement must 
appear at the end of TOC: “*Sections or subsections omitted from the Full Prescribing 
Information are not listed.”  

 

Full Prescribing Information (FPI) 

• General Format 

 A horizontal line must separate the TOC and FPI. 

 The heading – FULL PRESCRIBING INFORMATION – must appear at the beginning in 
UPPER CASE and bold type. 

 The section and subsection headings must be named and numbered in accordance with 21 
CFR 201.56(d)(1). 

 

• Boxed Warning 

 Must have a heading, in UPPER CASE, bold type, containing the word “WARNING” and 
other words to identify the subject of the warning.  Use bold type and lower-case letters for 
the text. 

 Must include a brief, concise summary of critical information and cross-reference to detailed 
discussion in other sections (e.g., Contraindications, Warnings and Precautions). 
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• Contraindications 

 For Pregnancy Category X drugs, list pregnancy as a contraindication.  

 

• Adverse Reactions  

 Only “adverse reactions” as defined in 21 CFR 201.57(c)(7) should be included in labeling. 
Other terms, such as “adverse events” or “treatment-emergent adverse events,” should be 
avoided.  

 For the “Clinical Trials Experience” subsection, the following verbatim statement or 
appropriate modification should precede the presentation of adverse reactions: 

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

 For the “Postmarketing Experience” subsection, the listing of post-approval adverse reactions 
must be separate from the listing of adverse reactions identified in clinical trials. Include the 
following verbatim statement or appropriate modification:  

“The following adverse reactions have been identified during post-approval use of 
(insert drug name).  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.” 

• Use in Specific Populations 

 Subsections 8.4 Pediatric Use and 8.5 Geriatric Use are required and cannot be omitted.   

• Patient Counseling Information 

 This section is required and cannot be omitted.  

 Must reference any FDA-approved patient labeling, including the type of patient labeling. 
The statement “See FDA-approved patient labeling (insert type of patient labeling).” should 
appear at the beginning of Section 17 for prominence. For example: 

• “See FDA-approved patient labeling (Medication Guide)” 
• “See FDA-approved patient labeling (Medication Guide and Instructions for Use)” 
• “See FDA-approved patient labeling (Patient Information)" 
• “See FDA-approved patient labeling (Instructions for Use)"       
• “See FDA-approved patient labeling (Patient Information and Instructions for Use)” 
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If no, explain:  

• Advisory Committee Meeting needed? 

Comments:

If no, for an original NME or BLA application, include the 
reason.  For example: 

o this drug/biologic is not the first in its class 
o the clinical study design was acceptable 
o the application did not raise significant safety 

or efficacy issues 
o the application did not raise significant public 

health questions on the role of the 
drug/biologic in the diagnosis, cure, 
mitigation, treatment or prevention of a 
disease

  YES 
Date if known:   

  NO 
  To be determined 

Reason:

• Abuse Liability/Potential 

Comments:

  Not Applicable 
  FILE 
  REFUSE TO FILE 

  Review issues for 74-day letter 

• If the application is affected by the AIP, has the 
division made a recommendation regarding whether 
or not an exception to the AIP should be granted to 
permit review based on medical necessity or public 
health significance?  

Comments:

  Not Applicable 
  YES 
  NO

CLINICAL MICROBIOLOGY 

Comments:

  Not Applicable 
  FILE 
  REFUSE TO FILE 

  Review issues for 74-day letter 

CLINICAL PHARMACOLOGY 

Comments:

  Not Applicable 
  FILE 
  REFUSE TO FILE 

  Review issues for 74-day letter 

• Clinical pharmacology study site(s) inspections(s) 
needed? 

  YES 
  NO 

BIOSTATISTICS   Not Applicable 
  FILE 
  REFUSE TO FILE 
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Comments:   Review issues for 74-day letter 

NONCLINICAL 
(PHARMACOLOGY/TOXICOLOGY) 

Comments:

  Not Applicable 
  FILE 
  REFUSE TO FILE 

  Review issues for 74-day letter

IMMUNOGENICITY (BLAs/BLA efficacy 
supplements only) 

Comments:

  Not Applicable 
  FILE 
  REFUSE TO FILE 

  Review issues for 74-day letter 

PRODUCT QUALITY (CMC)

Comments:

  Not Applicable 
  FILE 
  REFUSE TO FILE 

  Review issues for 74-day letter 

Environmental Assessment

• Categorical exclusion for environmental assessment 
(EA) requested?

If no, was a complete EA submitted? 

If EA submitted, consulted to EA officer (OPS)? 

Comments:

  Not Applicable 

 YES 
  NO 

 YES 
  NO 

 YES 
  NO 

Quality Microbiology (for sterile products) 

• Was the Microbiology Team consulted for validation 
of sterilization? (NDAs/NDA supplements only)

Comments:

  Not Applicable 

 YES 
  NO 
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Appendix A (NDA and NDA Supplements only) 

NOTE: The term "original application" or "original NDA" as used in this appendix 
denotes the NDA submitted. It does not refer to the reference drug product or "reference 
listed drug." 

An original application is likely to be a 505(b)(2) application if: 

(1) it relies on published literature to meet any of the approval requirements, and the 
applicant does not have  a written right of reference to the underlying data.   If 
published literature is cited in the NDA but is not necessary for approval, the 
inclusion of such literature will not, in itself, make the application a 505(b)(2) 
application, 

(2) it relies for approval on the Agency's previous findings of safety and efficacy for 
a listed drug product and the applicant does not own or have right to reference the 
data supporting that approval, or

(3) it relies on what is "generally known" or "scientifically accepted" about a class of 
products to support the safety or effectiveness of the particular drug for which the 
applicant is seeking approval.  (Note, however, that this does not mean any
reference to general information or knowledge (e.g., about disease etiology, 
support for particular endpoints, methods of analysis) causes the application to be 
a 505(b)(2) application.) 

Types of products for which 505(b)(2) applications are likely to be submitted include: 
fixed-dose combination drug products (e.g., heart drug and diuretic (hydrochlorothiazide) 
combinations); OTC monograph deviations (see 21 CFR 330.11); new dosage forms; new 
indications; and, new salts.

An efficacy supplement can be either a (b)(1) or a (b)(2) regardless of whether the 
original NDA was a (b)(1) or a (b)(2).

An efficacy supplement is a 505(b)(1) supplement if the supplement contains all of the 
information needed to support the approval of the change proposed in the supplement.  
For example, if the supplemental application is for a new indication, the supplement is a 
505(b)(1) if: 

(1) The applicant has conducted its own studies to support the new indication (or 
otherwise owns or has right of reference to the data/studies), 

(2) No additional information beyond what is included in the supplement or was 
embodied in the finding of safety and effectiveness for the original application or 
previously approved supplements is needed to support the change.  For example, 
this would likely be the case with respect to safety considerations if the dose(s) 
was/were the same as (or lower than) the original application, and. 
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(3) All other “criteria” are met (e.g., the applicant owns or has right of reference to 
the data relied upon for approval of the supplement, the application does not rely 
for approval on published literature based on data to which the applicant does not 
have a right of reference). 

An efficacy supplement is a 505(b)(2) supplement if: 

(1) Approval of the change proposed in the supplemental application would require 
data beyond that needed to support our previous finding of safety and efficacy in 
the approval of the original application (or earlier supplement), and the applicant 
has not conducted all of its own studies for approval of the change, or obtained a 
right to reference studies it does not own. For example, if the change were for a 
new indication AND a higher dose, we would likely require clinical efficacy data 
and preclinical safety data to approve the higher dose. If the applicant provided 
the effectiveness data, but had to rely on a different listed drug, or a new aspect of 
a previously cited listed drug, to support the safety of the new dose, the 
supplement would be a 505(b)(2),  

(2) The applicant relies for approval of the supplement on published literature that is 
based on data that the applicant does not own or have a right to reference.  If 
published literature is cited in the supplement but is not necessary for approval, 
the inclusion of such literature will not, in itself, make the supplement a 505(b)(2) 
supplement, or 

(3) The applicant is relying upon any data they do not own or to which they do not 
have right of reference.

If you have questions about whether an application is a 505(b)(1) or 505(b)(2) 
application, consult with your OND ADRA or OND IO. 
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