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2. Background

To support this NDA, a new bioequivalence study was performed.  The drug product is 
sufficiently similar to the reference that demonstration of bioequivalence was felt adequate to 
support approval without additional clinical studies.  The most of the reviews were completed 
during the first review cycle and will not be discussed in detail here.  The focus will be on the 
findings of the clinical pharmacology study, other issues identified from the first review cycle, 
and the Applicant’s rationale for the NDA product.

The Complete Response letter issued on March 10, 2014 outlined the following deficiencies:

CLINICAL PHARMACOLOGY
1. The efficacy and safety for Humalog 200U/mL formulation was to have been 

supported by bridging this formulation with the approved Humalog 100U/mL 
formulation in a bioequivalence study (Study F3Z-EW-IOPY). The records of this 
pivotal bioequivalence study entitled “Evaluation of Bioequivalence of Two 
formulations of Insulin Lispro in Healthy Subjects” conducted at Lilly-NUS Centre for 
Clinical Pharmacology, Singapore, were inspected by FDA inspectors from November 
7, 2013 to November 15, 2013. The inspection found that the clinical site did not retain 
samples of the reference drug Humalog 100U/mL, Lot A677287 used in the 
bioequivalence study and did not release them to FDA upon request as required by 21 
CFR Part 320.38. Lilly- NUS Centre for Clinical Pharmacology, Singapore was issued 
FDA form 483 (FEI # 3004358483, dated November 15, 2013) noting this violation. 
The FDA form 483 was acknowledged by Lilly- NUS Centre for Clinical 
Pharmacology, Singapore in their letter to the Agency, dated November 26, 2013. Due 
to lack of reserve samples for the reference product, we were not able to authenticate 
the identity of the reference product used in the study, and therefore we are unable to 
validate the findings of the study.

Submit adequate data to support the efficacy and safety for Humalog 200U/mL. If you 
repeat the bioequivalence study to bridge the efficacy and safety data from Humalog 
100U/mL to Humalog 200U/mL, the study should be repeated ensuring that regulations 
as set in 21 CFR 320.38 and 320.63 are met (for details, see guidance "Handling and 
Retention of BA and BE Testing Samples", at 
http://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM126836.pdf). 
The conduct of the clinical study should adhere to regulations set in 21 CFR Part 50, 21 
CFR Part 54 and 21 CFR Part 56. If the study is a foreign clinical trial not conducted 
under an IND, regulations set in 21 CFR 312.120 will apply. Per regulations set in 21 
CFR 320.38 and 320.63, the clinical study site will have to retain the reserve sample 
for the Agency’s inspectors to be able to collect and test the samples. The bioanalytical 
method associated with the study should be adequately validated (for details, see 
guidance “Bioanalytical Method Validation”, at 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Gu
idances/UCM368107.pdf).
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insulin ratio, use of TRIS   Based on his review of the submitted 
data, Dr. Ysern recommended approval.  Dr. Ysern also agrees with the proposed shelf-life and
storage conditions.  No new CMC information was included in the resubmission.

The proposed drug product is to be dispensed as a prefilled pen delivery device.  During the 
first review cycle, the Center for Devices and Radiological Health (CDRH) as well as the 
Division of Medical Error Prevention and Analysis reviewed the device and human factors 
studies.  During the first review cycle, some concerns were raised with regard to 
biocompatibility as well as potential for medical errors.

Dr. Lana Shiu from the CDRH reviewed the responses to the biocompatibility issues.  
Evaluation of the biocompatibility of the rubber disc seal, specifically the results of the 
Applicant’s in vitro test of the  rubber disc was deferred to CMC.  This 
was reviewed in Dr. Ysern’s review and the rubber disc seal was felt to be adequate.  Based on 
review of the responses to the other biocompatibility issues, Dr. Shiu has no further issues.  
The responses were felt to be adequate.

Dr. Sarah Vee from the DMEPA reviewed the additional data submitted in response to the 
human factors deficiencies.  Based on her review of the additional data, Dr. Vee concludes that 
the container label, carton label, and instructions for use are acceptable.

In summary, all disciplines involved in review of the manufacturing, device, and human 
factors recommend approval.

4. Nonclinical Pharmacology/Toxicology

There is no nonclinical data submitted to support this NDA.

5. Clinical Pharmacology/Biopharmaceutics 

The primary clinical pharmacology review was completed by Dr. Suryanarayana Sista.  Based 
on his review of the data, he recommends approval.

As the reference samples from the original clinical pharmacology study were not retained, the 
Applicant performed a repeat study (Study F3Z-EW-IOQM: Evaluation of the bioequivalence 
of two formulations of insulin lispro in healthy subjects).  In this study, the euglycemic clamp 
technique was used to evaluate the pharmacokinetic (PK) and pharmacodynamic (PD) 
characteristics of insulin lispro 200 U/mL compared to insulin lispro 100 U/mL in healthy 
volunteers.  Each subject was evaluated with four clamp procedures (two with insulin lispro 
200 U/mL, two with insulin lispro 100 U/mL).  For each clamp procedure, study subjects were 
administered 20 U of insulin followed by sampling over the 8-hour clamp procedure.

With the 20 U of insulin administered in this study, geometric mean ratios and confidence 
intervals for both the PK and PD parameters were within the pre-specified limits of 0.8-1.25 
(see Figure 1 and Table 4 from Dr. Sista’s review, excerpted below).
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Additionally, there was no apparent difference in time to peak insulin concentration, and there 
was no statistically significant difference in time to peak glucose infusion rate (see Table 3 of 
Dr. Sista’s review, excerpted below).

Sensitivity analyses were performed to verify the robustness of these findings.  These 
additional analyses supported the primary findings of the study (see Figure 7, Figure 8, and 
Figure 9, as well as Table 5, and Table 6 of Dr. Sista’s review, not included here).

Based on the findings of this study, the PK and PD parameters of insulin lispro 200 U/mL 
appear comparable to the reference product (i.e., insulin lispro 100 U/mL).

6. Clinical Microbiology

Quality microbiology data was reviewed by Dr. Denise Miller during the first review cycle.  
No concerns were identified by Dr. Miller at that time and she recommended approval.

7. Clinical/Statistical- Efficacy

No clinical efficacy studies were performed to support this NDA.  Thus there is no statistical 
review.

As the single study supporting this NDA is a phase 1 clinical pharmacology study in healthy 
volunteers, there is no relevant safety data to review.  The safety information obtained from 
this study is of limited utility in evaluating risks.  Dr. Suchitra Balakrishnan has submitted a 
memorandum discussing the clinical utility of a 200 U/mL insulin product in lieu of a clinical 
review which I will summarize here.

As noted in Dr. Balakrishnan’s review, the Applicant has cited several potential benefits of the 
200 U/mL insulin product.  These include reductions in injection volume, decreased injection 
pain/discomfort, and easier manipulation/administration for patients with limited dexterity.  
The Applicant has also stated that with the increasing prevalence of obesity, higher insulin 
doses are needed for patients with T2DM.  Dr. Balakrishnan does not disagree with any of 
these points, and notes that patients with higher doses of insulin may find the smaller injection 
volumes of some benefit with regard to tolerability and adherence to therapy.  There is no data 
to suggest that this formulation will improve glycemic control more than the 100 U/mL.  As 
noted by Dr. Balakrishnan, the Applicant has proposed  
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 Recommendation for Postmarketing Risk Evaluation and Management Strategies

I do not recommend a Risk Evaluation and Management Strategy.

 Recommendation for other Postmarketing Requirements and Commitments

I do not recommend any Postmarketing Requirements or Postmarketing Commitments.

 Recommended Comments to Applicant

I do not have any additional comments to convey to the Applicant.
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Dr. Chong's memorandum serves as the divisional summary memorandum for this application.  I
concur with his review and recommendations and also recommend approval.
Briefly, Eli Lilly and Company submitted a new drug application pursuant to section 505(b)(1) of the
Federal Food Drug and Cosmetic Act (FD&C Act) for Humalog U-200 on 10 May 2013.  Humalog
U-200 injection is a solution containing 200 units of insulin lispro per mL filled in a 3 mL 
cartridge pre-assembled in a dedicated auto-injector, multi-dose, pen-delivery device (i.e.,
KwikPen platform).  The applicant is seeking to indicate Humalog U-200 to improve glycemic
control in adults and pediatric patients with diabetes mellitus.  The application received a Complete
Response Letter on 10 March 2014 due to clinical pharmacology, device biocompatibility and
device human factors deficiencies.   A Complete Response addressing each of these deficiencies
was received on 26 November 2014.  In the response the applicant satisfactorily addressed each
of these deficiencies.  As summarized by Dr. Chong, the approval is based on new CMC, PK/PD,
and Human Factors data.  The applicant has demonstrated that Humalog U100 and Humalog
U200 are bioequivalent at a given dose.  The Humalog U-200 does not come in vial/syringe
presentation.  The drug product cartridge is irreversibly integrated in the pen device body and
cannot be removed from the device.  Furthermore the delivery device was specifically designed to
deliver the U-200 formulation such that no dose calculations/volumetric conversions are required
for correct dosing and administration.  The above features will mitigate against the theoretical risk
of over dosage due to medication errors.  Labeling was enhanced to further mitigate against this
risk.  All disciplines including the Division of Medication Error Prevention and Analysis (DMEPA)
have recommended approval.
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