
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 

 
202091Orig1s000 

 
 

SUMMARY REVIEW 





Cross Discipline Team Leader Review 

Page 2 of 9 2

As noted in the introduction, Lupin Pharmaceuticals, Inc. submitted this 505(b)(2) NDA 
application for a higher strength suspension formulation (100 mg/mL) in 2010 and received a 
CR letter on August 26, 2011.  The deficiencies cited in the complete response letter raised 
concerns about the potential for medication errors from two main sources.  First, the 
description of the proposed higher strength suspension product as a 100 mg/mL suspension 
raised concerns about potential confusion with the applicant’s existing 100 mg/5 mL 
suspension.  To address this deficiency, the applicant was asked to revise the description of the 
product in labeling (carton and container labeling as well as the package insert) to identify the 
proposed product as a 500 mg/5 mL powder for oral suspension.  This would highlight that the 
proposed product is higher strength than the currently marketed products (100 mg/5 mL and 
200 mg/5 mL). The sponsor was also asked to conduct a human factors study to show that that 
“differentiation of the strength and the use of other label enhancements are effective in 
minimizing the risk of confusion between” the proposed and existing suspension products.

Although not cited as deficiencies, there were several product quality information requests in 
the CR letter.  These information requests asked for information related to the fill weight, 
overfill, volumes after reconstitution, moisture analysis for the drug product, reactivity with 
sodium benzoate, and recommended changes for the drug product specification.  

The resubmission addressed the deficiencies in the CR letter and provided responses to the 
information requests from the product quality reviewer.  The applicant responses are addressed 
in the “Other Relevant Regulatory Issues” and “Labeling” sections of this memo.  

3. CMC/Device  

The CMC reviewer for the NDA resubmission was Dr. Lin Qi. The reviewer recommended 
“approval pending team review and acceptance of labeling”. There was sufficient information 
in the NDA to assure the identity, strength, purity and potency of the proposed product. There 
were no recommended postmarketing commitments or risk management steps from the CMC 
review.

As noted in the previous section of this memo, there were multiple CMC information requests 
relayed to the applicant in the CR letter.  The applicant provided responses to the information 
requests in the NDA resubmission.  The main body of Dr. Qi’s CMC review for the 
resubmission goes over each of the responses to the information requests. The applicant’s 
responses were considered acceptable. Of note, the applicant included a  (based 
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on the  method) in the drug product specification, and tightened other acceptance 
criteria in the drug product specification as recommended.  

• General product quality considerations 

Drug Substance: The NDA applicant, Lupin Pharmaceuticals, Inc. is also the DMF 
holder for the cefixime drug substance.  The DMF (15996) is current and adequate. 

Drug Product: The proposed drug product contains 500 mg/5 mL of cefixime after 
reconstitution.  The final product is an off-white to cream colored powder that forms an 
off-white to pale yellow suspension when reconstituted.  The powder is packed in 
HDPE (3 mL, 10 mL, and 20 mL) bottles.   

• Facilities review/inspection 

An acceptable site recommendation was issued by the office of compliance.  

• Other notable issues (resolved or outstanding) 

None

4. Nonclinical Pharmacology/Toxicology 

The pharmacology/toxicology review for the initial NDA application was Dr. Amy Nostrandt.  
She wrote a brief memo to the file for the initial application that mainly described proposed 
label changes to sections 8.1 Pregnancy and 13 Nonclinical Toxicology.  The reviewer 
proposed changes to the numbers in these sections of the label to present dose multiples 
normalized for total body surface area.  These proposed changes have already been 
incorporated in the proposed label for the recently approved Suprax 400 mg capsules under 
NDA 203,195, and the proposed oral suspension product will also be included in the same 
labeling for all Suprax products marketed by Lupin Pharmaceuticals, Inc. 

There was no pharmacology/toxicology review for the resubmission, since the application did 
not include any non-clinical studies. 

5. Clinical Pharmacology/Biopharmaceutics  

Dr. Zhixia Yan wrote a brief clinical pharmacology review memo for the resubmission, since 
there were no new clinical pharmacology studies conducted for the resubmission.  The 
application was considered acceptable from the clinical pharmacology perspective.  The 
clinical pharmacology review for the initial NDA submission was conducted by Dr. Yongheng 
Zhang. Briefly, the applicant conducted two bioequivalence (BE) studies (one under fed and 
one under fasted conditions) comparing the proposed 500 mg/5 mL suspension with the 
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approved 200 mg/5 mL suspension. The reviewer concluded that bioequivalence of the two 
suspensions had been demonstrated.  The clinical pharmacology information provided by the 
applicant was considered adequate.  The reader is referred to the review by Dr. Zhang for 
detailed information about the BE studies.  These tables show the results for the BE studies 
comparing the proposed 500 mg/5 mL product (B) with the approved 200 mg/5 mL oral 
suspension (A).

Study 312-07 Results (Fasted)

Study 313-07 Results (Fed)

6. Clinical Microbiology  

Cefixime is a cephalosporin antibacterial drug. The clinical microbiology reviewer for the 
initial NDA application was Kerry Snow.  There was no new clinical microbiology 
information provided in the initial submission or the resubmission. The reviewer concluded 
that the application could be approved, relying on FDA’s previous findings for marketed 
cefixime products.  

7. Clinical/Statistical- Efficacy 

The clinical review of the initial submission was conducted by Mr. James Blank.  The 
resubmission was reviewed by Dr. Dmitri Iarikov.  Dr. Daniel Rubin was the statistical 
reviewer for both the initial application and the resubmission.   
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No new clinical studies were submitted for this 505(b)(2) application. The applicant is relying 
on FDA’s previous findings of safety and effectiveness for cefixime to support the application 
for this higher strength suspension.  The applicant did include 18 publications from the 
medical literature, which were reviewed by Mr. Blank in the clinical review of the initial 
NDA.  The review of these studies did not alter Mr. Blank’s view of the application as relying 
on FDA’s previous findings of safety and effectiveness for approved cefixime products.  The 
publications generally provided supportive information regarding the effectiveness of cefixime 
for the approved indications, and reported adverse reactions already listed in the approved 
product label for cefixime.

However, Mr. Blank cited concerns regarding the potential for medical errors based on 
confusion between the proposed product (100 mg/mL) and the approved 100 mg/5 mL and 
200 mg/5 mL suspensions.  For example, confusion between the 100 mg/mL proposed product 
and the 100 mg/5 mL suspension could result in 5-fold differences in the intended and 
administered doses.  

No additional efficacy information was provided in the resubmission.  Dr. Iarikov’s review of 
efficacy simply notes that the applicant is relying on FDA’s “previous finding of efficacy for 
cefixime products”. Dr. Iarikov recommended approval of the application. 

8. Safety 

The applicant is relying on FDA’s previous findings of safety for cefixime products to support 
the safety of the proposed 500 mg/5 mL product.  The clinical review of the initial NDA by 
Mr. James Blank and the clinical review of the resubmission both evaluated recent post-
marketing adverse event (AE) reports for cefixime products.  The review by Mr. Blank 
included an assessment of deaths or life-threatening AE reports between March 2006 and 
March 2011 to identify recent significant adverse reactions that could affect his conclusions 
about the product safety.  His review described two foreign reports of deaths associated with 
use of cefixime.  In both cases, there was another primary suspect medication as the cause of 
the adverse reactions (Stevens-Johnson syndrome and bone marrow failure); cefixime was 
considered a secondary co-suspect medication.  Both Stevens-Johnson syndrome and 
pancytopenia are included in the cefixime label in the Adverse Reactions - postmarketing 
experience section.  
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• Recommendation for Postmarketing Risk Evaluation and Management Strategies 

None

• Recommendation for other Postmarketing Requirements and Commitments 

None

• Recommended Comments to Applicant 

If this NDA application is approved, the applicant should be instructed to submit a labeling 
supplement for NDA 203,195 for Suprax (Cefixime) 400 mg tablets so that the labeling for the 
capsules will be the same as for the oral suspension.  The applicant should also revise the 
labeling for their ANDA Suprax products accordingly. 
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