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Recommendation: Approval 
 

NDA 209445 

Review # 3 
 

 

Drug Name/Dosage 

Form 

Cefiderocol, powder for injection 

Strength 1 g 

Route of 

Administration 

Intravenous 

Rx/OTC Dispensed Rx 

Applicant Shionogi 

US agent, if applicable N/A 

 

 

SUBMISSION(S) 

REVIEWED 

DOCUMENT 

DATE 

DISCIPLINE(S) AFFECTED 

eCTD 0043 10/23/2019 Quality 

eCTD 0044 10/28/2019 Quality 

 

Quality Review Data Sheet and Quality Review Team 
 

Refer to Reviews #1 and #2 

Executive Summary 
 

IQA Review Guide Reference 

 

I. Recommendations and Conclusion on Approvability 

 

 

 

The NDA, as amended, has provided adequate CMC information to assure the identity, 

strength, purity, and quality of the proposed drug product. Therefore, this NDA is 

recommended for Approval by the Office of Pharmaceutical Quality (OPQ) at this 

time. The manufacturing and testing facilities for this NDA are deemed acceptable and 

an overall “Approve” recommendation was entered in Panorama by the Office of 

Process and Facilities (OPF) on April 9, 2019.  
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II. Summary of Quality Assessments  

 

A.   Product Overview  

 

Refer to Review #1 

 

B. Quality Assessment Overview 

 

Only the drug product information is assessed in this addendum. For the previous 

evaluations from all other OPQ sub-disciplines, refer to review #1. 

 

 

Drug Product: 

 

The NDA was previously recommended for approval in Review #2 from a CMC 

perspective. This addendum covers the additional IR and responses concerning the shelf 

life and in-use stability of the drug product. 

 

Drug Product Review #1 included the following description of the stability package.  The 

proposed shelf life in the primary package (lyophilized dry powder in glass vial) is 24 

months when stored at 2-8°C. It is supported by 24 months stability data for the vials 

stored under the long-term storage conditions (2-8°C) and 6 months at 25°C/60% RH.  

 

Drug product review #1 found the NDA to be deficient due to pending leachables data, 

and Drug product review #2 recommended the NDA for approval following evaluation 

of the leachables data. There was no additional discussion of the shelf life in Review #2. 

The IQA addendum was finalized on May 27, 2019. 

 

After the reviews were finalized, OND was notified that the requested shelf life was

months, and not 24 months. The requested shelf life in the 12/14/2018 NDA submission 

was also months. The drug product reviews did not include a discussion of the 

proposed month shelf life, or explanation for why only a 24-month shelf life was 

granted. The long term and in-use stability data were re-analyzed to evaluate the 

proposed month shelf life. 

 

All test results were within specification for the 3 drug product stability batches over the 

24 months of long-term stability testing and 6 months of accelerated stability testing. The 

one trend noted was that  increased during the accelerated stability studies, but it 

only slightly increased during the long-term stability studies. The range of values 

measured from all 3 batches are summarized in the table below.  

 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Impurity 12/14/2018 

Acceptance 

Criteria 

(%)  

Initial time 

point 

24 mo 

(long-

term) 

6 mo 

(acc) 

Trends 

Increase, but within 

specification 

None 

None 

Small increase 

Unspecified Small increase 

Total Increase, but within 

specification 

  

The in-use stability data was also considered with the evaluation of the shelf-life. The in-

use studies evaluated description, assay, related substances, pH, and particulates. Since 

the only test results that significantly changed during the in-use studies were for 

impurities, only these results will be discussed further below. 

 

The in-use stability studies were repeated on the 3 registration stability batches at each of 

the following time points during the stability studies: initial, 12 months, 18 months, and 

24 months. The first in-use study evaluated the product at initial dilution in the infusion 

bag, and at 4 hours and 6 hours at room temperature. A summary of the impurity results 

is provided in the table below. Since there were minimal changes to the in-use stability 

impurity profiles as the batches aged, the table below summarizes values from all 3 

batches at all time points (12 in-use stability studies combined). Since the product can be 

reconstituted with either saline or dextrose, the results from both diluents are provided 

below.  

. 

 
Impurity 12/14/2018 

Acceptance 

Criteria (%)  

Initial 

(max) 

6 hr in-use 

(RT) 

Saline 

6 hr in-use 

(RT) 

dextrose 

Trends 

Small increase 

Increase 

Small increase 

Significant increase in 

impurities. OOS 

Unspecified New unspecified 

impurities 

Total Significant increase in 

impurities. OOS 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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There were no significant differences in the in-use impurities profile between the batches 

at the initial time points, or when the in-use study was repeated with the batches aged 24 

months. There were also no significant differences between the impurity profile for the 

batches in saline and dextrose. New impurity trends were observed in the in-use stability 

studies in comparison to the long-term stability studies. The  impurity increased in 

the long-term stability studies, but didn’t significantly increase in the in-use stability 

studies. The  didn’t significantly increase in the long-term stability data, but 

increased during the in-use stability studies and was out of specification at 4 hours and 6 

hours. 

 

Since the total impurities were out of specification, and there were a number of new 

unspecified impurities at 6 hours at room temperature, the recommendation was that the 

in-use storage time should be limited. At the 4-hour time point at room temperature, the 

only impurity out of specification was the . Since the assay values were all within 

specification at the 4-hour time point, the applicant could potentially revise the 

acceptance criteria of the  so that all tests would comply with the proposed 

specification at the 4-hour time point. The labeled infusion time for the product is 3 

hours. The  was discussed with the pharm/tox reviewer Amy Ellis, Ph.D., and there 

were no safety concerns identified if the  was at levels observed in the in-use 

stability studies. The following information request was sent on October 17, 2019: 

 

2. We have the following comments about the in-use stability data of the drug 

product. 

 

a. The in-use stability data (12/14/2018) showed that the  

exceeded the proposed drug product specification of  at almost all time 

points after the initial time point. The impurities in the in-use studies should 

not exceed the acceptance criteria in the drug product specification. We also 

note that the 4/25/2019 amendment described the  is considered 

qualified up to  based on the toxicology study. Please provide the 

justification for the current acceptance criteria of the  

in the drug product specification, and update the drug product specification 

if applicable. We recommend that the acceptance criteria in the drug product 

specification be accordingly revised, or that the in-use storage time is 

restricted so that the level of this impurity does not exceed the drug product 

specification acceptance criteria. 

 

b. The unspecified impurities and total impurities exceeded the drug product 

acceptance criteria when stored at 6 hours at room temperature,

. Therefore, the 

in-use stability data only support the storage of the product for up to 4 hours 

at room temperature in the infusion bag. The limit of 4 hours at room 

temperature should be described in the corresponding labeling. 

 

The applicant responded on 10/23/2019 with their assessment of the impurities, and on 

10/28/2019 with updated specifications. A teleconference was also held between the 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Agency and the applicant on 10/24/2019 to further discuss the requests. The new limit of 

the  was  in the drug product specification. No other tests or acceptance 

criteria were changed in the updated drug product specification. Per consultation with 

Amy Ellis, Ph.D., there were no safety concerns with this new limit from a toxicology 

perspective. The drug product in-use storage time was limited to 4 hours at room 

temperature.  

 

(b) (4) (b) (4)

(b) (4)
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 based on the current 

assessment of the data, only storage of the product at 4 hours at room temperature could 

be supported. Shionogi agreed to this in the November 5, 2019 labeling meeting 

teleconference.  

 

 

 

 

C. Special Product Quality Labeling Recommendations (NDA only)  

 

The labeling recommendations were conveyed to the OND PM, and discussed in the 

November 5, 2019 teleconference with the applicant. 

 

 

D. Final Risk Assessment (see Attachment)  

 

Refer to Review #1 

 

 

 

 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)



Erika
Englund

Digitally signed by Erika Englund
Date: 11/06/2019 11:00:27AM
GUID: 51389ea30003450414230afb8c3e8114

Balajee
Shanmugam

Digitally signed by Balajee Shanmugam
Date: 11/06/2019 12:09:57PM
GUID: 50758d5000003c1b1962e036ea11002c
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Recommendation: Approval 
 

NDA 209445 

Review # 2 
 

 

Drug Name/Dosage 

Form 

Cefiderocol, powder for injection 

Strength 1 g 

Route of 

Administration 

Intravenous 

Rx/OTC Dispensed Rx 

Applicant Shionogi 

US agent, if applicable N/A 

 

 

SUBMISSION(S) 

REVIEWED 

DOCUMENT 

DATE 

DISCIPLINE(S) AFFECTED 

eCTD 0025 05/15/2019 Quality 

 

Quality Review Data Sheet and Quality Review Team 
 

Refer to Review #1 

Executive Summary 
 

IQA Review Guide Reference 

 

I. Recommendations and Conclusion on Approvability 

 

 

 

The NDA, as amended, has provided adequate CMC information to assure the identity, 

strength, purity, and quality of the proposed drug product. Therefore, this NDA is 

recommended for approval by the Office of Pharmaceutical Quality (OPQ) at this time. 

The manufacturing and testing facilities for this NDA are deemed acceptable and an 

overall “Approve” recommendation was entered into Panorama by the Office of 

Process and Facilities (OPF) on April 9, 2019.  
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The applicant responded on May 15, 2019 to the pending deficiency from Review 

#1 regarding the leachables study. The CMC review by Shrikant Pagay, found the 

response and study conclusions acceptable and recommended the NDA for 

approval from a drug product perspective.  

 

 

 

II. Summary of Quality Assessments  

 

A.   Product Overview  

 

Refer to Review #1 

 

B. Quality Assessment Overview 

 

Drug Substance: 

 

Refer to Review #1 

 

 

Drug Product: 

 

Cefiderocol 1 g/vial powder for solution is a lyophilized sterile powder in a  

 glass vial sealed with a  rubber stopper. The drug product is 

administered as an IV infusion in normal saline or 5% dextrose. The shelf life of the 

drug product is 2 years when stored at 2-8 °C. 

 

An information request was sent on March 11, 2019 regarding the extractables/ 

leachables study. The applicant originally proposed to provide the leachables data by 

the end of June, and another information request was sent on March 27th informing the 

applicant that due to internal deadlines the leachables data needs to be provided by 

May 15th . The applicant responded on May 15th with the results of the leachables 

study. The leachables study was conducted with both of the proposed diluents in the 

labeling (saline and 5% dextrose). The drug product samples in this study had been 

aged 36 months, and no potential leachables were observed. The study and results were 

found acceptable in the drug product review, which recommended the NDA for 

approval from a drug product perspective. 

 

For additional details, refer to the review by Shrikant Pagay. 

 

Process and Facilities: 

 

Refer to Review #1 

 

 

Microbiology: 

(b) (4)

(b) (4) (b) (4)
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Refer to Review #1 

 

 

Biopharmaceutics: 

 

Refer to Review #1 

 

 

Environmental Assessment: 

 

Refer to Review #1 

 

 

Method Verification: 

 

Refer to Review #1 

 

 

C. Special Product Quality Labeling Recommendations (NDA only)  

 

The labeling recommendations were conveyed to the OND PM.  

 

 

D. Final Risk Assessment (see Attachment)  

 

 

 

 

 

 

 



Erika
Englund

Digitally signed by Erika Englund
Date: 5/27/2019 05:06:51PM
GUID: 51389ea30003450414230afb8c3e8114
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Recommendation: Complete Response 
 

 

NDA 209445 

Review # 1 
 

 

Drug Name/Dosage 

Form 

Cefiderocol, powder for injection 

Strength 1 g 

Route of 

Administration 

Intravenous 

Rx/OTC Dispensed Rx 

Applicant Shionogi 

US agent, if applicable N/A 

 

 

SUBMISSION(S) 

REVIEWED 

DOCUMENT 

DATE 

DISCIPLINE(S) AFFECTED 

eCTD 0024 05/01/2019 Quality 

eCTD 0023 04/25/2019 Quality 

eCTD 0022 04/19/2019 Quality 

eCTD 0019 04/11/2019 Quality 

eCTD 0017 04/03/2019 Quality 

eCTD 0015 03/28/2019 Quality 

eCTD 0013 03/20/2019 Quality 

eCTD 0009 02/21/2019 Quality 

eCTD 0006 02/05/2019 Quality 

Original NDA 12/14/2018 All 

 

Quality Review Team 

DISCIPLINE PRIMARY REVIEWER SECONDARY REVIEWER 

Drug Master File/Drug 

Substance 

Raymond Frankewich Su Tran 

Drug Product Shrikant Pagay Balajee Shanmugam 

Process Jiao Yang Arwa El Hagrasy 

Microbiology Wendy Tan Brian Riley 

Facility Jiao Yang Arwa El Hagrasy 

Biopharmaceutics Mei Ou Elsbeth Chikhale 

Regulatory Business 

Process Manager 

Anh-Thy Ly  
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Application Technical Lead  Erika Englund  

Laboratory (OTR) Salwa Poole Jason Rodriguez 

ORA Lead Caryn McNab  

Environmental  See DP Review  

 

 

 

 

Quality Review Data Sheet 
 

IQA Review Guide Reference 

 

1. RELATED/SUPPORTING DOCUMENTS  
 

A. DMFs: 

DMF # Type Holder 
Item 

Referenced 
Status Date Review 

Completed 
Comments 

Multiple Type III (if 

applicable) 

Refer to 

DP 

review 

    

 

 

B. Other Documents: IND, RLD, or sister applications  

DOCUMENT APPLICATION NUMBER DESCRIPTION 

IND 116787 Cefiderocol powder for 

injection 

 

 

2. CONSULTS 

 

DISCIPLINE STATUS RECOMMENDATION DATE REVIEWER 

Biostatistics N/A    

Pharmacology/Toxicology Refer to 

DS and 

DP 

reviews 

   

CDRH N/A    

Clinical  N/A    

Other N/A    
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Executive Summary 
 

IQA Review Guide Reference 

 

I. Recommendations and Conclusion on Approvability 

 

 

 

The NDA, as amended, has not provided adequate CMC information to assure the 

identity, strength, purity, and quality of the proposed drug product. There is one 

pending information request from the drug product review concerning the leachables 

data. Therefore, this NDA is not recommended for approve by the Office of 

Pharmaceutical Quality (OPQ) at this time. However, the applicant committed to 

provide a response to the pending information request by May 15th and an 

addendum will be added to this IQA after this information has been received and 

reviewed. 

 

The manufacturing and testing facilities for this NDA are deemed acceptable and an 

overall “Approve” recommendation was entered into Panorama by the Office of 

Process and Facilities (OPF) on April 9, 2019.  

 

 

 

II. Summary of Quality Assessments  

 

A.   Product Overview  

 

 

This NDA provides for cefiderocol lyophilized powder for injection as a single 1 gram 

strength. The proposed indication is the treatment of complicated urinary tract 

infections, including pyelonephritis due to gram-negative bacteria in patients with 

limited or no alternative treatment options. The development program was conducted 

under IND 116787. This product was granted Priority Review, Fast Track and QIDP 

status. 

 

The product is supplied as a lyophilized powder that is reconstituted with either 0.9% 

NaCl injection or 5% dextrose. The entire contents of the vial (11.2 mL) are then added 

to an infusion bag containing 100 mL of 0.9% NaCl or dextrose. In-use stability data 

was submitted to the NDA. 

 

 

0 
    Total Number of Comparability Protocols (ANDA only) 
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Proposed Indication(s) including 

Intended Patient Population 

 

Indicated for the treatment of complicated urinary tract 

infections (cUTI), including pyelonephritis, caused by 

susceptible Gram-negative pathogens 

Duration of Treatment 

 

Every 8 hours by IV infusion over 3 hours.  

Maximum Daily Dose 

 

6 g 

Alternative Methods of 

Administration 

N/A 

 

B. Quality Assessment Overview 

 

Drug Substance: 

 

The drug substance (DS) cefiderocol sulfate tosylate is a white  

 powder. The proposed commercial manufacturing process  

 

The proposed commercial manufacturing process contains 3 major steps. All material 

used for Phase 3 clinical studies and for the registration stability study was produced 

using  For material used for Phase 3 clinical study and to generate Primary 

stability data Step 1 of the manufacturing process was performed at  

 and the rest of the process was performed at the facility proposed for 

commercial manufacture (Shionogi Kanegasaki, Japan). The commercial process will 

be performed in its entirety at Shionogi Kanegasaki. Batch analysis and stability data 

indicates that there is no difference between the material for which Step 1 was 

performed at  compared to material for which the entire process was performed 

at Shionogi Kanegasaki. 

 

The stability data indicate that the DS is stable  

. The retest period for 

drug substance is  

 

This NDA is recommended for approval from a drug substance perspective. For 

additional details, refer to the review by Raymond Frankewich. 

 

 

Drug Product: 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Cefiderocol 1 g/vial powder for solution is a lyophilized sterile powder. The drug 

product is filled in  glass vial and sealed with  rubber 

stoppers. The drug product is administered as an IV infusion in normal saline or 5% 

dextrose. It is reconstituted in the vial with 10 mL of the diluent and further diluted in 

infusion bag. The product is stable in the vial for 60 minutes following reconstitution, 

and hours upon further dilution in infusion bag when stored at room temperature.  

 

The formulation is composed of sucrose, sodium chloride and sodium hydroxide. All 

the excipients meet the USP/NF quality standard. The drug product specification was 

found adequate. No safety issues were identified with the impurities above the 

qualification threshold, based on the analysis by pharm/tox reviewer Amy Ellis. 

Elemental impurities were also analyzed in the product per USP <232> and <233>. 

The elemental impurities present in the drug product do not exceed the permissible 

daily intake based on the elemental impurity data on 6 pilot scale batches of the drug 

product. No additional tests in the drug product specification for elemental impurities is 

required.  

 

The stability studies included 3 registration batches stored for 24 months at 5 °C (long 

term storage condition) and 6 months under the accelerated conditions (25 °C/60% 

RH). The label includes a storage statement that the vials should be stored refrigerated 

at 2 °C-8 °C, protected from light and stored in the carton until the time of use.  The 

shelf life of the drug product is 2 years when stored at 2-8 °C. 

 

An information request was sent on March 11, 2019 regarding the extractables/ 

leachables study, and the applicant confirmed that the leachables studies had not been 

conducted. The applicant proposed to provide the leachables data by the end of June. 

Another information request was sent on March 27th informing the applicant that due to 

internal deadlines, the leachables data needs to be provided by May 15th . The applicant 

responded that they can provide the leachables data by May 15th. An addendum to this 

review will be completed when that data is received and reviewed.   

 

 

Process and Facilities: 

. There are no overages in the drug 

product. The description of the manufacturing process was found adequate. 

 

There was one pre-approval inspection performed at Shionogi (FEI 3002808135) 

during March 4-16, 2019. The overall facilities recommendation for this NDA is 

approve.  

 

(b) (4) (b) (4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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This NDA is recommended for approval from a process and facilities perspective. For 

additional details, refer to the review by Jiao Yang.  

 

 

Microbiology: 

 

 

microbiology assessment of the drug substance was not performed. The microbiology 

review covered the drug product manufacturing process, final product, and diluted 

product. The method of sterilization is  

. The process, tests and acceptance criteria were found adequate from a 

microbiological perspective. The diluted product can be stored for up to hours at 

room temperature with low risks for adventitious microbial growth. 

 

This NDA is recommended for approval from a microbiology perspective. For 

additional details, refer to the review by Wendy Tan. 

 

Biopharmaceutics: 

 

The biopharmaceutics reviewer evaluated both the 500 mg/vial and 1 g/vial products 

used in the clinical trials, and the proposed 1 g/vial commercial product. The 500 

mg/vial formulation used in the clinical trial included  in the 

formulation . A 1 g/vial product was also used in the clinical trials, 

which had the same composition/components and manufacturing site as the proposed 1 

g/vial commercial product. The 1 g/vial product did not include  in 

the formulation. The  included in the 500 mg/vial formulation was 

considered to have no impact on the PK of the product. All 500 mg/vial and 1 g/vial 

batches showed comparable pH, osmolality, and osmolarity after reconstitution. The 

biopharmaceutics review concluded that no additional in vitro or in vivo bridging was 

needed to support this NDA.  

 

This NDA was recommended for approval from a biopharmaceutics perspective. For 

additional details, refer to the biopharmaceutics review by Mei Ou.  

 

 

Environmental Assessment: 

 

The applicant has submitted a claim of categorical exclusion. The categorical exclusion 

cited at 21 CFR 25.31(b) is appropriate for the estimated amount of drug to be 

produced for direct use.  A statement of no extraordinary circumstances has been 

submitted. The claim of categorical exclusion is acceptable. 

 

For further details, refer to the drug product review by Shrikant Pagay. 

 

 

Method Verification: 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)
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The assay and related substances analytical methods for the drug product were verified 

by the FDA Lab. The conclusion was that the methods are acceptable for quality 

control and regulatory purposes. 

 

For further details, refer to the method verification report. 

 

 

C. Special Product Quality Labeling Recommendations (NDA only)  

 

The labeling recommendations were conveyed to the OND PM.  

 

 

D. Final Risk Assessment (see Attachment)  

 

 

 

 

 

 

 

 



Erika
Englund

Digitally signed by Erika Englund
Date: 5/10/2019 02:56:56PM
GUID: 51389ea30003450414230afb8c3e8114
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CHAPTER VII: MICROBIOLOGY 
IQA NDA Assessment Guide Reference 

 
 

Product Information Cefiderocol  

NDA Number 209445 

Assessment Cycle Number #1 

Drug Product Name/ Strength Fetroja, 1 g, lyophilized powder 

Route of Administration Intravenous 

Applicant Name Shionogi Inc. 

Therapeutic Classification/ 
OND Division 

Anti-infectives indicated for complicated UTI 
due to Gram-negative bacteria 

Manufacturing Site Shionogi Pharma Co., Ltd., Kanegasaki 
Plant, Building 301, 7, Moriyama, Nishine, 
Kanegasaki-cho, Isawa-gun, Iwate 029-
4503, Japan 

Method of Sterilization 

 
Assessment Recommendation: Adequate 

 

Assessment Summary:  Approval is recommended based on the 
information provided in the NDA submission. 
 

List Submissions being assessed (table): 

Document(s) Assessed Date Received 

SN0000 12/14/2018 

SN0009 02/21/2019 

SN0013 03/20/2019 

SN0017 04/03/2019 

SN0022 04/19/2019 

SN0023 04/25/2019* 

*Manufacturer name changes only.  Site remains the same. 

 

Highlight Key Issues from Last Cycle and Their Resolution: NA.  This is a 1st 
cycle review. 
 
Remarks:  This application was granted Fast Track status 
 
Concise Description of Outstanding Issues: None 
 

Supporting Documents: None 
 

(b) (4)



 

 

S DRUG SUBSTANCE 

 

Assessment: N/A 
 
The drug product is  the API and 
excipients.  Therefore, microbiology assessment of the drug substance will 
not be performed. 
 

P.1 DESCRIPTION OF THE COMPOSITION OF THE DRUG PRODUCT 

 Description of drug product – Cefiderocol is a lyophilized powder for 
reconstitution and intravenous infusion, 1 g/vial, sterile, white to off-white 
color 
 

 Drug product composition –  
Ingredient Function Content (mg/mL) 

Cefiderocol (S-649266), in-house API 1000.0 

Sucrose, NF 900.0 

Sodium chloride, USP 216.0 

Sodium hydroxide, NF pH adjuster q.s. 

 

 Description of container closure system –  
Configuration Component Description Manufacturer 

1 g in a glass 
vial

Glass vial 
 

clear glass,   

Stopper 
 stopper 

Seal 
 aluminum seal with 

a  flip-
off cap 

 Registration Batch Size:  vials per lot 
 Proposed Commercial Batch Size:  vials 

 
Assessment: Adequate  

The information provided is adequate. 

 

P.2 PHARMACEUTICAL DEVELOPMENT 
 

P.2.5 MICROBIOLOGICAL ATTRIBUTES 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



 

 

 

Container/Closure and Package Integrity 

(P.3.5. p. 83/85, 2/21/2019 submission) 

  

 The container closure system used was a representative rubber stopper 
 , which the applicant states that it has the 
 same dimensions and physical properties of the proposed stopper. 
 
  Note to reviewer:  The applicant indicated in the 3/20/2019   
  submission that the test vials were filled and sealed using the  
  proposed  simulations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) (4)

(b) (4)

(b) (4)



 

 

  
  
  
  
 
The following IRs were communicated to the applicant on 03/05/2019 and the 
responses were received on 3/20/2019: 
IR#1 (03/05/2019): 

Regarding container closure integrity test, validation study descriptions in 
P.2.5 (Microbiological Attributes) and P.3.5 are inadequate.  Clarify and 
provide: 
a. Confirm if the test vials were filled and stoppered using the proposed 
 . 
b. It is not clear whether the tests were conducted using the proposed 
 primary container closure system for the drug product.  It is noted that 
 the stopper used is a representative of the proposed stopper.  Provide 
 a comparison of dimensions and descriptions of the representative 
 stopper to the proposed  stopper. 
c. The method validation descriptions for container closure integrity test 
 (CCIT) do not include a breached positive control and subjected to the 
 microbial immersion test. If a breached positive control was included 
 in the test, provide descriptions for how this breached control was 
 created.  
d. It is also not clear whether vacuum or pressure was applied during the 
 microbial immersion test.  Vacuum and/or pressure is recommended 
 
 
  Provide validation data that includes vacuum 
 and/or pressure treatment applied during the CCIT.  
e. The CCIT method  is not 
 scientifically sound or adequately described.   
 
 
 
 
 
 
   Provide a CCIT with considerations for 
 information requests described in (a) to (d) above. 
f. For stability CCIT, since the product is a lyophilized  

 drug product, a 
dye ingress test would be an appropriate method.  Therefore, provide 
a method validation for dye ingress method which includes breached 
positive controls and test vials subjected to dye immersion with 
vacuum and/or pressure treatment, dilution series for limit of detection 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



 

 

using UV spectrophotometry, and acceptance criteria.  All dilutions, 
blanks, and test samples should be of the same medium for the 
standard absorbance values determined by UV spectrophotometry.  
The sensitivity of the test method should be able to detect at least 1 
µL to 5 µL of the dye concentration ingress into the volume of the 
product container.  If you are providing this test method validation 
data, then deficiencies (c) to (e) do not need a response. 

Applicant’s Response (3/20/2019): 

a. The applicant states that  

 the 
CCIT is based on testing  to maintain integrity of the 
container closure system, this is acceptable. 

b. Dimensional comparison of both the  (proposed) and  
(representative) stoppers is provided.  Both stoppers are equivalent in 
size. 

c. The applicant states that a breached positive control was not included in 
the microbial ingress validation study  

.  However a separate validation study  
 included a breached positive control  

. Both 
studies indicated that the integrity of the tested container closures was 
maintained.  The breached positive control was positive for growth. 

d. The validation study simulated transportation stresses  

e. The applicant states that  

the validation study is appropriate to validate 
container closure integrity. 

f. The applicant states that empty vials of the commercial container closure 
system were used for the stability CCIT.  Breached positive control were 
positive for growth after the test, test samples were negative for growth. 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



 

 

Assessment: Adequate 

The information provided is acceptable in response to the deficiencies. 

 

Antimicrobial Effectiveness Testing 

 The subject drug product is a single-dose vial containing no 
 preservatives. Antimicrobial effectiveness test is not required.   
 

Assessment: Adequate 
 
AET is not required as the proposed product is labeled as “single-dose” 
vial. 

 

P.3 MANUFACTURE 
 

P.3.1 MANUFACTURERS  

Shionogi Pharma Co., Ltd, Kanegasaki Plant,  
 Japan, is 

responsible for manufacturing and in-process controls of the drug product.  

Release and stability testing including sterility, BET of the finished drug 
product will be conducted by Shionogi Pharma Co., Ltd., Kanegasaki 
Plant,  

 Japan (name changes submitted on 
4/25/2019 SN0023 submission). 

  

Assessment: Adequate 

The applicant has sufficiently identified the manufacturing and testing sites 
for the manufacturing and release testing of the drug product. 
 

 

P.3.3 DESCRIPTION OF THE MANUFACTURING PROCESS AND PROCESS 

CONTROLS 

(b) (4)

20 Pages have been Withheld in Full as B4 (CCI/TS) Immediately Following 
This Page

(b) (4)

(b) (4)

(b) (4)

(b) (4)



 

Assessment: Adequate 
 
The information provided is sufficient to resolve the deficiencies. 
 
 
P.5 CONTROL OF DRUG PRODUCT 
 

P.5.1 SPECIFICATION 

The product release specification includes the following microbiological 

tests:  

 

Test Test Method Acceptance Criteria 
Exhibit Batch 

Results* 

Bacterial Endotoxins  USP <85> NMT  EU/mg <  EU/mg 

Sterility USP <71> No microbial growth conforms 

 *Clinical study batches W15001, W15002, W15003, W16001 

 

Assessment: Adequate 

The release test specifications met USP and regulatory expectations. 

 

P.5.2 ANALYTICAL PROCEDURES 

(b) (4)

(b) (4) (b) (4)



 

 

Assessment: See P.5.3 

 

P.5.3 VALIDATION OF ANALYTICAL PROCEDURES 

 

Endotoxins 

The validation “data” provided by the applicant is inadequate to ascertain 
whether the test method validation was performed in accordance to USP 
<85> as claimed in the specifications.  More information will be requested. 
 
The applicant states that the test was conducted according to USP <85> 

 
Maximum dose according to the package insert:   
The recommended dose is 2 g administered every 8 hours by intravenous 
infusion over 3 hours.  Based on this dose, the potential endotoxins 
exposure  

EU/kg/h  
 
Safety and effectiveness of the drug product in pediatric patients have not 
been established. 
   
The endotoxin dose at the proposed endotoxins specification and 
maximum dose as calculated by this reviewer is within the Agency’s 
recommendation of EU/kg/h.   
 
  Note to reviewer:  The information provided is inadequate to  
  determine if the test method validation is appropriately validated  
  according to USP <85>.  Information will be requested. 

 

The following IRs were communicated to the applicant on 03/05/2019 and the 
responses were received on 03/20/2019: 
IR#13 (03/05/2019): 

 Regarding USP <85> bacterial endotoxins test method validation, the 
 information provided in P.5.3 is inadequate.  Provide the following: 

 

 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



 

 

 a.  Confirmed that test  was performed and  
      met acceptance criteria. 
 b.  Provide validation data for a series of dilution of the drug product up to  
      the MVD to demonstrate non-interfering factors in any of the dilutions. 
 c.  Confirmatory test data for inhibition and enhancement using a dilution  
      of the drug product that is non-interfering but not exceeding the MVD. 
 d.  Provide the validated drug product dilution that will be used for routine  
      test during commercial production. 
Applicant’s Response (03/20/2019): 

a. The applicant confirms that  was tested and met 
acceptance criteria.  Results are provided. 

b. The applicant has tested both the 1 mg/mL and 0.4 mg/mL (MVD) 
concentrations and both were found to be non-interfering. 

c. The applicant states that the MVD concentration of 0.4 mg/mL and the 
test results of 1 mg/mL demonstrated that they do not have any 
interference. 

d. The applicant states that the 1 mg/mL test solution will be used during 
routine commercial production. 

 

  Note to reviewer:  The information provided is acceptable to  
  address the deficiencies.  However, the information did not indicate  
  if the method validations were performed by Shionogi Analysis  
  Center Co. Ltd.  Clarifications will be requested. 
  

 The following IR was communicated to the applicant and the response 
 was received on 04/03/2019: 
IR #2 (03/27/2019): 
 Regarding test method suitability and validation for sterility and bacterial 
 endotoxins according to USP <71> and <85>, clarify if the data provided in 
 the submission was performed by Shionogi Analysis Center Co., Ltd. 
Applicant’s Response (04/03/2019): 
The applicant confirms that the USP <71> sterility test method suitability was 
performed by Shionogi Analysis Center Co., Ltd (SAC), Kanegasaki site.  
However, the USP <85> test method validation was provided by Shionogi & Co., 
Ltd., Kuise site CMC R& D Division. The applicant states that successful method 
transfer between Shionogi & Co. Ltd. Kuise site and SAC was successfully 
completed.  However, no additional data is provided in the submission. 
 
 The following IR was communicated to the applicant and the response 
 was received on 04/19/2019: 
 
IR (04/05/2019): 
 Reference to your response of 4/03/2019 (SN0017), it is noted that the 
 USP <85> compendial bacterial endotoxins test (BET) method validation 

(b) (4)

(b) (4)



 

 

 provided in the submission was performed by Shionogi & Co., Ltd, Kuise 
 site and that the method was successfully transferred to Shionogi Analysis 
 Center Co., Ltd., Kanegasaki site (SAC) where the BET release test for 
 the commercial product will be performed. Provide summary descriptions 
 of the method transfer and results to demonstrate successful method 
 transfer to SAC. 
Applicant’s Response (04/19/2019): 
The applicant has provided data for SAC Kanegasaki site test results for the 
clinical lots and process validation batches.  The method used was USP <85> 

.  All of the results complied with USP <85> acceptance criteria.   
 

Assessment: Adequate 

The applicant has provided method validation data from SAC to support 
their claim for successful method transfer.  The results provided indicate 
that the USP <85> compendial method acceptance criteria were met. 
 
 
 
Sterility 

(P.5.3. 12/14/2018 submission) 
 
Test Method: USP <71> Membrane filtration  
The applicant specified USP <71> as the reference method for sterility in 
the release specifications.  The test organisms and methodology used are 
as described in USP <71>. 

The results provided indicate that growth of the test organisms in the 
presence of the inactivated drug product was comparable to positive 
controls. 
 
 Note to reviewer:  The test method suitability data indicates that 

the compendial method is suitable for routine production release 
test. However, it is not clear whether the test method suitability was 
performed by Shionogi Analysis Center Co. Ltd., the testing lab that 
will performed the release test. 

  
Assessment: Adequate 

The applicant has confirmed that the method suitability data provided in 
the submission is from Shionogi Analysis Center Co., Ltd. 
 
 
P.7 CONTAINER CLOSURE 
 

(b) (4)

(b) (4)

(b) (4)



 

 

Summary Table of the Container Closure System Proposed 

 

 

Assessment: Please refer to P.1. 
 
 
P.8 STABILITY 
 

P.8.1 STABILITY SUMMARY AND CONCLUSION 

 

 Proposed Expiry: months 

 

Assessment: Adequate 

The applicant has provided stability data to support the proposed shelf-life 

dating. 

 

P.8.2 POST-APPROVAL STABILITY PROTOCOL AND STABILITY 

COMMITMENT 

 

 The product stability specification includes the following 
microbiological tests:  

Test Test Method Acceptance Criteria 

Bacterial Endotoxins  USP <85> NMT  EU/mg 

Sterility USP <71> No evidence of microbial growth 

 
The testing schedule in the post-approval protocol is as follows:  

Stability storage conditions: 5C 

Test 
Time (Months) 

0 12 24 36 

Bacterial Endotoxins  X X X X 

Sterility  X X X X 

 
Post Approval Stability Commitment 

 The applicant commits to placing the first three commercial lots of the 
 subject drug product into their stability program.  Thereafter, on an annual 
 basis, one production lot will be added to the stability program. 
 

Assessment:  Adequate 
 
The applicant has met regulatory expectation for the stability program. 
 
 
P.8.3 STABILITY DATA 

(b) (4)

(b) (4)



 

 

 

Stability data are provided for vials placed in the upright and inverted 
position. 
 

5C (Long Term Storage) 
BET - <  EU/mg 
Sterility – “No evidence of microbial growth was found”  
Tested at initial, 6M, 9M, 12M, 18M, and 24M 
 

25C/60% RH: 
BET - <  EU/mg 
Sterility – “No evidence of microbial growth was found” 

  Tested at initial and 6 M 

Assessment: Adequate 
 
The stability data provided met the release specifications. 
 
 
R REGIONAL INFORMATION 
  

Executed Batch Records 

Executed lot #(s): W15001, W15002, W15003  
 
The batch records confirm that the primary batches W15001, W15002, 
and W15003 were produced using validated  

 manufacturing processes.   

 

Assessment: Adequate 
 
Executed batch records in the submission indicated that validated 
procedures were followed during the manufacturing process. 
 

 

Comparability Protocols 

 

Assessment: N/A 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)



 

 

2. ASSESSMENT OF COMMON TECHNICAL DOCUMENT – QUALITY (CTD-

Q) MODULE 1 

2.A. Prescribing Information 

 Post-dilution/constitution hold time 
PACKAGE INSERT  
(1.14.1.3 package insert) 

 

 

 

 

 

(b) (4)



 

 

 
Assessment: Adequate 
 
The data provided indicate that the diluted solution can be stored for up to 

hours at room temperature with low risks of adventitious microbial 
growth. 

 
 

Post-Approval Commitments 

 

Assessment: NA 
 
There are no post-approval commitments indicated in the submission. 
  

(b) 
(4)

(b) (4)



 

 

MICROBIOLOGY LIST OF DEFICIENCIES 
 

Based on the information provided in the NDA application, there are currently no 
deficiencies identified. 
 
 

 
Primary Microbiology Assessor Name and Date: 

Wendy Tan, Ph.D. 
Microbiologist 
CDER/OPQ/OPF/DMA/BII 
April 26, 2019 
 

Secondary Assessor Name and Date (and Secondary Summary, as needed): 
Bryan S. Riley, Ph.D. 
Review Microbiologist 
CDER/OPQ/OPF/DMA/BII 
April 26, 2019 
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BIOPHARMACEUTICS 

 

NDA: 209445 [505(b)(1)] 
Drug Product Name / Strength: FETROJATM (cefiderocol) for injection, 1 g/vial 

Route of Administration: Intravenous infusion 

Proposed Indication: Treatment of complicated urinary tract infections (cUTI), 

including pyelonephritis due to gram-negative bacteria in patients with limited or no 

alternative treatment options 

Applicant Name: Shionogi Inc. 

Submission Date: 12/14/2018 

Primary Reviewer: Mei Ou, Ph.D.  

Secondary Reviewer: Elsbeth Chikhale, Ph.D. 

 

REVIEW SUMMARY 

 

The Applicant is seeking approval for the proposed FETROJATM (cefiderocol) for 

injection, 1 gram per vial. The proposed drug product is a sterile, white to off-white 

lyophilized  powder, which must be reconstituted and subsequently diluted using 

aseptic technique prior to intravenous infusion, therefore, dissolution is not proposed nor 

required as part of the drug product quality control specifications.  

 

This Biopharmaceutics review evaluates the need of in vitro bridging for formulations 

used in clinical studies (500 mg/vial and 1 g/vial formulations) and the commercial 

formulation (1 g/vial formulation). Because (a) the presence of  

 in the 500 mg/vial formulation is considered to have no impact on the 

pharmacokinetics (PK) profiles of cefiderocol, from the OCP perspective, (b) all 500 

mg/vial and 1 g/vial batches (clinical and commercial formulations) showed comparable 

pH, osmolality and osmolarity data after reconstitution of the drug product to 2% (20 

mg/mL) using 0.9% sodium chloride injection, (c) the Phase 1/3 clinical 1 g/vial 

formulation has the same composition/components as the proposed commercial 1 g/vial 

formulation, the manufacturing site of the clinical and commercial 1 g/vial formulations 

are the same, while the batch size difference is less than 10-fold, therefore, the bridge 

between the above formulations is considered established, so that no additional in vitro or 

in vivo bridging studies are needed.  

 

RECOMMENDATION 

 

From the Biopharmaceutics perspective, NDA 209445 for the proposed Cefiderocol for 

Injection, 1 gram per vial, is recommended for APPROVAL.  

 

 

 

  

(b) (4)

(b) (4)

(b) (4)
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BIOPHARMACEUTICS REVIEW 

 

The initial 500 mg/vial formulation was developed as a lyophilized powder and was used 

in the two-week non-clinical/toxicity study and Phase 1 and 2 clinical studies. To reduce 

the number of vials needed to administer up to 2 g of cefiderocol per dose [the proposal 

dose is up to 2g of FETROJA for injection every 8 hours by intravenous (IV) infusion 

over 3 hours], the 1 g/vial formulation was developed and was used in Phase 1 and 3 

clinical studies and is the same as the commercial drug product formulation. The 

components and composition of the 500 mg/vial and 1 g/vial formulations are presented 

in the following Table 1.  

 

Table 1: Components and Composition of Cefiderocol 500 mg/vial Formulation and  

1 g/vial Formulation Used for Clinical Studies 

 
 

Per the Applicant, the 500 mg/vial formulation contained  but the 1 

g/vial formulation does not  

 

The difference  between the 500 mg/vial and 1 g/vial formulations 

have been discussed between the Applicant and the FDA (see Type C meeting minutes 

dated 10/21/2014, 09/09/2015, email communication dated 12/16/2015, Type B pre-NDA 

meeting minutes dated 05/10/2017, and Type C Written Response Only dated 

08/16/2018).   

 

The Applicant used both 500 mg/vial and 1 g/vial formulations in non-clinical and Phase 

1 clinical studies and compared the PK profiles of these two formulations. The data were 

submitted in cross-referenced IND 116787 and the current NDA. During IND, the Office 

of Clinical Pharmacology (OCP) agreed that “the PK of the 1 g vial formulation is 

comparable to the PK of the 500 mg vial formulation” (from email communication dated 

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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12/16/2015). In the mid-cycle meeting dated 03/15/2019, the OCP review team [Dr. 

Xiaohui (Tracey) Wei, and Dr. Seong Jang] confirmed that the  

 had no impact on the PK characteristics. The OCP team considers that the in 

vivo bridge between these two formulations has been established based on the provided 

PK data/profiles in the current NDA.  

 

The Division of Biopharmaceutics review focuses on the comparative pH, osmolality and 

osmolarity to support the in vitro bridge between these two formulations.  

 

The physicochemical characteristics comparison between the 500 mg/vial and 1 g/vial 

formulations are provided, in which pH, osmolality and osmolarity data are summarized 

in the following Table 2.  

 

Table 2: Comparative pH, osmolality and osmolarity data between the 500 mg/vial and  

1 g/vial formulations 

Formulations 500 mg/vial 1 g/vial 

Batch # 12M01 W15001 

Use of Batch Phase 1 study Phase 3 study 

 Results 

pHa 

(proposed 

acceptance 

criterion is 

pH 5.2-5.8) 

 

Initial 5.3 5.3 

Long-Term Stability:  

 5°C ± 3°C protected from light 

12 Months 12 Months 

5.3 5.3 

Accelerated Stability: 

 25°C ± 2°C/60%RH ± 5%RH 

6 Months 6 Months 

5.3 5.3 

Osmolality 
Reconstituted Drug Product 

(2% or 20 mg/mL) using 0.9% 

Sodium Chloride for Injection 

 mOsm/kg  mOsm/kg 

Osmolarity mOsm/L  mOsm/L 

pH 5.2 

             a. 500 mg formulation: No replicate. 1 g formulation: mean of three replicates.  

 

The 1 g/vial clinical and commercial formulations have comparable and consistent pH 

data under long-term and accelerated stability conditions in the range of pH 5.3-5.4.  

 

In addition, the 1 g/vial formulation, which is also the same commercial formulation, has 

been used in both Phase 1 and Phase 3 clinical studies. The clinical batches and 

commercial batches are produced at the same manufacturing site (Shionogi, Kanegasaki, 

Japan), and the clinical batches and commercial batches have less than 10-fold difference 

in batch size. 
 

In conclusion, from the Biopharmaceutics perspective, the 500 mg/vial and 1 g/vial 

formulations have comparable pH, osmolality and osmolarity data, which supports the 

PK bridge. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)(b) (4)

(b) (4)
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FY19-106-DPA-M   

METHOD VERIFICATION 
REPORT SUMMARY 

 
 
Date:  April 16, 2019 
 
To:  Shrikant Pagay, Drug Product Reviewer  
  Erika Englund, Supervisory Chemist  
 Ann-Thy Ly, RBPM  
 
Through:  Jason Rodriguez, Ph.D., Lab Chief, Branch I, CDER/OPQ/OTR/DPA 
 
 
From:  Salwa Poole, Chemist, Ph.D.  DET-CHEM/ORA,  

              Cynthia Sommers, Method Verification Coordinator,      
                      CDER/OPQ/OTR/DPA    

 
Subject: Method Verification for NDA 209445   
                        Cefiderocol Powder for Solution for Infusion 1 g/Vial   
 
The following methods were evaluated and are acceptable  for quality control and   
regulatory purposes: 
 

1. Related substances: Drug Product 3.2.P.5.2 
2. Assay: Drug Product 3.2.P.5.2 

 
 
 
 
 
 
 
 
 
 
 

Original analyst worksheets can be viewed using this ECMS link:   
http://ecmsweb.fda.gov:8080/webtop/drl/objectId/090026f8825e0067  

 
 



 
 
 
   NDA 209445 
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Summary of Analysis 
1-Related substance: Drug Product 3.2.P.5.2 
 
System Suitability: 
Sensitivity Test:  
Sensitivity peak area/system peak area =
Limit: not less than  and not more than  pass.  
 
System Performance 1:  
The number of theoretical plates:  Limit: not less than , pass. 
Symmetry factor: .  Limit Between , pass.   
 
System Performance 2:  
The resolution between  is:  Limit: not less than  pass.  
 
System Repeatability:   
The relative standard deviation of the three replicate injections is  Limit not more than  pass.   
 
Related Substances: Pass 

Impurity Name %Sub 1  %Sub 2  %aver. Limit: 
 pass 
 pass 
 pass 
 pass 
, pass 

 pass 
Unknow  pass 
Unknow  pass 

Total *  pass 
* = All related substances ≥  are reported. 
 
2-Assay: Drug Product 3.2.P.5.2 
System Performance 
The number of theoretical plates: . Limit: not less than  pass. 
Symmetry factor:   Limit Between , pass.   
 
System Repeatability:   
The relative standard deviation of the six replicate injections is  Limit is not more than , pass 
 
Assay (% label claim) of S-649266  
Sub 1 =
Sub 2 =
Average = . Limit:  of label claim, pass.  
 

(b) (4)

(b) (4)

(b) 
(4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4) (b) (4)

(b) (4)(b) (4)
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(b) (4) (b) (4)
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LABELING 

NDA 209445  

 

I. Package Insert 

 

1. Highlights of Prescribing Information  

 

FETROJA (cefiderocol) for injection 1g/vial, for intravenous use 

 

 

Item Information Provided in NDA 

Product Title (Labeling Review Tool and 21 CFR 201.57(a)(2))  

Proprietary name and established 

name 

y 

Dosage form, route of 

administration 

y 

Controlled drug substance symbol 

(if applicable) 

NA 

Dosage Forms and Strengths (Labeling Review Tool and 21 CFR 

201.57(a)(8)) 

Summary of the dosage form and 

strength 

Added 1g/vial  

  

 

2. Section 2 Dosage and Administration  

2.3 Preparation of FETROJA Solution for Administration 

FETROJA is supplied as a sterile, lyophilized powder that must be reconstituted and 

subsequently diluted using aseptic technique prior to intravenous infusion.  

Preparation of Doses 

Reconstitute the powder for injection in the FETROJA vial with 10 mL of either 0.9% 

sodium chloride injection, USP or 5% dextrose injection, USP and gently shake to 

dissolve. Allow the vial(s) to stand until the foaming generated on the surface has 

disappeared (typically within 2 minutes). The final volume of the reconstituted solution 

will be approximately 11.2 mL. Caution: The reconstituted solution is for intravenous 

infusion only after dilution in an appropriate infusion solution. 

To prepare the required doses, withdraw the appropriate volume of reconstituted solution 

from the vial according to Table . Add the withdrawn volume to an infusion bag 

containing 100 mL of 0.9% sodium chloride injection, USP or 5% dextrose injection, 

USP.  

  

(b) 
(4)

(b) (4)

(b) (4)
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Table Preparation of FETROJA Doses 

FETROJA 

Dose 

Number of 1 g 

FETROJA Vials 

to be 

Reconstituted 

Volume to Withdraw 

from Reconstituted 

Vial(s) 

Total Volume of 

FETROJA 

Reconstituted 

Solution for Further 

Dilution into at Least 

100 mL 

2 grams 2 vials 
11.2 mL (entire contents) 

of each vial 
22.4 mL 

1.5 grams 2 vials 

11.2 mL (entire contents) 

of first vial AND 

5.6 mL from second vial 

16.8 mL 

1 gram 1 vial 11.2 mL (entire contents) 11.2 mL 

0.75 gram 1 vial 8.4 mL 8.4 mL 

 

 2.4 Drug Compatibility 

FETROJA solution for administration is compatible with 

 0.9% sodium chloride injection, USP 

 5% dextrose injection, USP 

Compatibility of FETROJA solution for administration with solutions containing other 

drugs or other diluents has not been established.  

2.5 Storage of Reconstituted Solutions 

Upon reconstitution with appropriate diluent, the reconstituted FETROJA solution in the 

vial should be immediately transferred and diluted into the infusion bag.  

 

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)
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Item Information Provided in NDA 

(Refer to Labeling Review Tool and 21 CFR 201.57(c) (12))  

Special instructions for product 

preparation (e.g., reconstitution, 

mixing with food, diluting with 

compatible diluents) 

Reconstitution of injection instructions 

are provided -see comment below 

 

3 Dosage Forms and Strengths  

3 DOSAGE FORMS AND STRENGTHS 

FETROJA 1 gram is supplied as a white to off-white, sterile, lyophilized powder for 

reconstitution in  clear glass vials; each vial contains 1 gram of cefiderocol 

  

 

Item Information Provided in NDA 

(Refer to Labeling Review Tool and 21 CFR 201.57(c)(4)) 

Available dosage forms y 

Strengths: in metric system y 

Active moiety expression of 

strength with equivalence statement 

(if applicable) 

y 

A description of the identifying 

characteristics of the dosage forms, 

including shape, color, coating, 

scoring, and imprinting, when 

applicable. 

y 

  

Review Notes: 

The term  in this section is not consistent with the current FDA 

guidance.  

 

 

  

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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11 Description 

 

11 DESCRIPTION 

FETROJA is an antibacterial product consisting of  

cefiderocol sulfate tosylate for intravenous infusion   

The chemical name of cefiderocol sulfate tosylate is Tris[(6R,7R)-7-[(2Z)-2-(2-amino-

1,3-thiazol-4-yl)-2-{[(2-carboxypropan-2-yl)oxy]imino}acetamido]-3-({1-[2-(2-chloro-

3,4-dihydroxybenzamido)ethyl]pyrrolidin-1-ium-1-yl}methyl)-8-oxo-5-thia-1-

azabicyclo[4.2.0]oct-2-ene-2-carboxylate] tetrakis(4-methylbenzenesulfonate) 

monosulfate hydrate, and the molecular weight is 3043.50 (anhydrous). The molecular 

formula is 3C30H34ClN7O10S2•4C7H8O3S•H2SO4•xH2O.  

Figure 1 Chemical Structure of Cefiderocol Sulfate Tosylate  

 

FETROJA for injection is a white to off-white, sterile, lyophilized powder formulated 

with 1 g of cefiderocol  (equivalent to 1.6 g of cefiderocol sulfate tosylate), 

sucrose (900 mg), sodium chloride (216 mg), and sodium hydroxide  

  The sodium content is approximately 176 

mg/vial.  

 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Item Information Provided in NDA 

(Refer to Labeling Review Tool and 21 CFR 201.57(c) (12), 21 CFR 

201.100(b)(5)(iii), 21 CFR 314.94(a)(9)(iii), and 21 CFR 314.94(a)(9)(iv)) 

Proprietary name and established 

name 

yes 

Dosage form and route of 

administration 

yes 

Active moiety expression of 

strength with equivalence statement 

(if applicable) 

yes 

For parenteral, otic, and ophthalmic 

dosage forms, include the quantities 

of all inactive ingredients [see 21 

CFR 201.100(b)(5)(iii), 21 CFR 

314.94(a)(9)(iii), and 21 CFR 

314.94(a)(9)(iv)], listed by USP/NF 

names (if any) in alphabetical order 

(USP <1091>) 

yes 

Statement of being sterile (if 

applicable) 

yes 

Pharmacological/ therapeutic class  yes 

Chemical name, structural formula, 

molecular weight  

yes 

If radioactive, statement of 

important nuclear characteristics. 

NA 

Other important chemical or 

physical properties (such as pKa or 

pH) 

Include pH of the reconstituted 

solution; sodium content is included. 

 

Comment 

Include pH of the reconstituted solution in section 11. 

 

 

Section 16 How Supplied/Storage and Handling  

 

 

16 HOW SUPPLIED/STORAGE AND HANDLING  

16.1 How Supplied 

FETROJA 1 gram (cefiderocol) for injection is supplied as a white to off-white sterile 

lyophilized powder for reconstitution in , clear glass vials (NDC 59630-266-

01) sealed with a rubber stopper (not made with natural rubber latex) and an aluminum 

seal with flip-off cap. Each vial is supplied in cartons containing 10  vials.  

 NDC 59630-266-10 FETROJA (cefiderocol) 1 gram/vial, 10 vials/carton 

(b) (4)

(b) (4)



 

OPQ-XOPQ-TEM-0001v05              Page 6 of 11        Effective Date: October 15, 2017 

QUALITY ASSESSMENT 

 

 

 

 

 

16.2 Storage and Handling 

FETROJA vials should be stored refrigerated at 2°C to 8°C (36°F to 46°F). Protect from 

light. Store in the carton until time of use.   

 

 

Item Information Provided in NDA 

(Refer to Labeling Review Tool and 21 CFR 201.57(c) (17)) 

Strength of dosage form  yes 

Available units (e.g., bottles of 100 

tablets) 

yes 

Identification of dosage forms, e.g., 

shape, color, coating, scoring, 

imprinting, NDC number 

yes 

Special handling (e.g., protect from 

light) 

NA 

Storage conditions yes 

Manufacturer/distributor name (21 

CFR 201.1(h)(5)) 

yes 

 

 

 

 

 

Reviewer’s Assessment of Package: Pending satisfactory response from the 

sponsor. Comments will be submitted with the team review. 

 

1). Include pH of the reconstituted solution in section 11. 

2). The term  is proposed for the drug product  

 

 

II. Labels: 

 

1. Container and Carton Labels  

  

(b) (4)

(b) (4) (b) (4)

(b) (4)



 

OPQ-XOPQ-TEM-0001v05              Page 7 of 11        Effective Date: October 15, 2017 

QUALITY ASSESSMENT 

 

 

  

Container label: 

  

(b) (4)
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 2. Carton Label 

 

Review notes: 

When 10 mL of 0.9% sodium chloride or 5% of dextrose is added to the vial containing 1 

gram of cefiderocol, the resultant volume is 11.2 mL.  Cefiderocol 1 gram (as free base) 

is equivalent to 1.5638 grams of the total drug substance (as salt) and the potency of the 

drug substance is . Based on this information. the labeled concentration of 

cefiderocol 0.1 gram/mL as it appears on the carton is appropriate. 

 

(b) (4)

(b) (4)



 

OPQ-XOPQ-TEM-0001v05              Page 9 of 11        Effective Date: October 15, 2017 

QUALITY ASSESSMENT 

 

 

 

 

(b) (4)



 

OPQ-XOPQ-TEM-0001v05              Page 10 of 11        Effective Date: October 15, 2017 

QUALITY ASSESSMENT 

 

 

 

 

 

 

Item Information provided in the 

container label 

Information provided in the 

carton label(s)  

Proprietary name established 

name (font size and 

prominence (21 CFR 

201.10(g)(2)) 

yes yes 

Dosage strength yes yes 

Net contents See comment below  

“Rx only” displayed 

prominently on the main 

panel 

yes yes 

NDC number (21 CFR 

207.35(b)(3)(i)) 

yes yes 

Lot number and expiration 

date (21 CFR 201.17) 

yes Need to check 

Storage conditions yes yes 

Bar code (21CFR 201.25)  yes 

Name of 

manufacturer/distributor  

yes yes 

And others, if space is 

available 

 yes 

 

 

Reviewer’s Assessment of carton and container Labels:   

The term  is proposed for the drug product on the container and 

carton..  

 This will be discussed with the labeling team for final recommendation. 

 

 

 

 

List of Deficiencies for carton, container and Package Insert 

1). Include pH of the reconstituted solution in section 11. 

2). The term  is proposed for the drug product   

 

 

 

 

 

 

Overall Assessment and Recommendation:   Satisfactory after the proposed changes  

will be implemented in the label and the carton and container 

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)
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Primary Labeling Reviewer Name and Date: 

 

Secondary Reviewer Name and Date (and Secondary Summary, as needed): 
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ATTACHMENT I: Final Risk Assessments 
 

IQA Review Guide Reference 

 

 

A. Final Risk Assessment - NDA 

 

a) Drug Product 

 

 

From Initial Risk Identification 

 

 

Review Assessment 

Attribute/ 

CQA 

Factors that can 

impact the CQA 

Initial Risk 

Ranking 

Risk 

Mitigation 

Approach  

Final Risk 

Evaluation 

Lifecycle 

Considerations/ 

Comments 

 Sterility  Formulation, raw 

materials, process 

parameter, 

scale/equipment 

site 

H    Acceptable 

 

 

  

Endotoxin/p

yrogen 

Formulation, raw 

materials, process 

parameter, 

scale/equipment 

site 

M  Acceptable  

Assay, 

stability 

Formulation, raw 

materials, process 

parameter, 

scale/equipment 

site 

L  Acceptable  

Extractables 

and 

leachables 

Formulation, 

container 

M  Pending The applicant 

committed to 

submitting the 

leachables 

information by 

May 15, 2019. 

The final risk 

assessment for 

leachables/ 

extractables will 

be completed after 

the leachables data 

has been 

reviewed.  
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Particulate 

Matter 

Formulation, raw 

materials, process 

parameter 

M  Acceptable  
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