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Shionogi, Inc. 
Attention: Ann Howell, PharmD, MS 
Director, US Regulatory Affairs – Global Development Projects 
300 Campus Drive 
Florham Park, NJ 07932 
 
 
Dear Dr. Howell: 
 
Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for Cefiderocol (S-649266) intravenous. 
 
We also refer to the meeting between representatives of your firm and the FDA on April 11, 
2017. The purpose of the meeting was to discuss your plans for submission of a marketing 
application for Cefiderocol. 
 
A copy of the official minutes of the meeting is enclosed for your information. Please notify us 
of any significant differences in understanding regarding the meeting outcomes. 
 
If you have any questions, call J. Christopher Davi, MS, Senior Regulatory Project Manager, at 
(301) 796-0702. 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Sumathi Nambiar, MD, MPH 
Director 
Division of Anti-Infective Products 
Office of Antimicrobial Products 
Center for Drug Evaluation and Research 
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MEMORANDUM OF MEETING MINUTES 
 

Meeting Type: B 
Meeting Category: Pre-NDA 
 
Meeting Date and Time: April 11, 2017 from 10:00 AM to 11:00 AM, EDT 
Meeting Location: CDER White Oak Campus 
 
Application Number: IND 116787 
Product Name: Cefiderocol (S-649266) Intravenous 
Indication: Complicated urinary tract infections (cUTI)  
 
Sponsor/Applicant Name: Shionogi, Inc. 
 
Meeting Chair: Sumathi Nambiar, MD, MPH, Director, Division of Anti-Infective 

Products (DAIP) 
Meeting Recorder:   J. Christopher Davi, MS, Senior Regulatory Project Manager 
 
FDA ATTENDEES: Division of Anti-Infective Products* 
*unless otherwise noted 
Edward M. Cox, MD, MPH, Director, Office of Antimicrobial Products (OAP) 
John Farley, MD, MPH, Deputy Director, OAP 
Sumathi Nambiar, MD, MPH, Director 
Joseph Toerner, MD, MPH, Deputy Director for Safety 
Steven Gitterman, MD, PhD, Deputy Director, Division of Medical Devices (DMD), Center for   
Devices and Radiologic Health (CDRH) 
Hala Shamsuddin, MD, Medical Team Leader 
Benjamin Lorenz, MD, Medical Reviewer 
Sheral Patel, MD, Medical Officer 
John Lazor, Pharm D, Director, Division of Clinical Pharmacology IV 
Seong Jang, PhD, Clinical Pharmacology Team Leader 
Xiaohui (Tracey) Wei, PhD, Clinical Pharmacology Reviewer 
Karen Higgins, ScD, Biostatistics Team Leader 
Daniel Rubin, PhD, Biostatistics Reviewer 
Terry Miller, PhD, Pharmacology/Toxicology Team Leader 
Amy Ellis, PhD, Pharmacology/Toxicology Reviewer 
Danuta Gromek-Woods, PhD, Product Quality Reviewer 
Kerian Grande Roche, PhD, Clinical Microbiology Reviewer 
Patricia Conville, MD, Medical Technologist, CDRH 
Ribhi Shawar, PhD, Branch Chief, CDRH, Office of In vitro Diagnostics 
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Katherine Schumann, MS, Associate Director for Regulatory Affairs, OAP 
Sunita Shukla, PhD, Associate Director of Regulatory Science 
Maureen Dillon-Parker, Chief Project Management Staff 
J. Christopher Davi, MS, Senior Regulatory Project Manager 
 
SPONSOR ATTENDEES (Shionogi, Inc.): 
Mari Ariyasu, Senior Director, Project Management 
Ting Chen, MS, Vice President, Regulatory Affairs, US 

, Consultant, Clinical Development 
Ann Howell, PharmD, MS, Director, Regulatory Affairs, US 
Priyanka Kamath, MS, Manager, Regulatory Affairs, US 
Toshihiro Wajima, PhD, Senior Director, Clinical Pharmacology and Pharmacokinetics 
Mitsuaki Machida, Associate Director, Biometrics 
Elizabeth Migoya, PharmD, Senior Director, Early Clinical Development 
Tsutae (Den) Nagata, MD, Chief Medical Officer 
Simon Portsmouth, MD, Medical Director, Clinical Development 
David van Veenhuyzen, MBChB, Senior Director, Clinical Development 
Tadaaki Yamada, Director of Statistics 
Yoshinori Yamano, PhD, Chief Scientific Officer, Infectious Disease 
Yoichi Sato, MS, Head of Regulatory Affairs, Japan 
Gareth Morgan, Vice President, Portfolio Management 
Denise Flanagan, PhD, Senior Director, CMC Regulatory Affairs (via teleconference) 
Bernadette Mauser, Director, CMC Regulatory Affairs (via teleconference) 
 
 
BACKGROUND 
 
Shionogi, Inc., (Sponsor) requested a Type B, Pre-NDA meeting on February 13, 2017, and the 
Division of Anti-Infective Products granted the meeting for April 11, 2017. The Division 
provided preliminary responses to the questions in the Sponsor’s briefing document on April 7, 
2017 (appended).  Discussion points generated from the responses are provided herein. 
 
DISCUSSION 
 

 The Sponsor opened the discussion describing two examples where cefiderocol had been 
used in a compassionate use setting to treat multidrug resistant (MDR) gram-negative 
infections and how the patients had benefited from having received the drug.   
 
The Sponsor expressed concern regarding their limited ability to describe potential uses 
of this drug to prescribing physicians to treat these infections, and requested input as to 
whether additional labeling (i.e., for use in unmet medical need situations) could be 
supported in the context of the 21st Century Cures Act. 
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The Division acknowledged that such studies may be difficult to conduct. The Sponsor 
asked whether generic (i.e., “class”) language could be incorporated in the label  

 
 The Division re-iterated the need for data driven labeling, but also 

noted that the Sponsor can submit their proposal in the NDA. 
 

 With regard to Question #10 (appended) the Sponsor informed the Division that the 
CREDIBLE study will be a pivotal study for the European Medicines Association (EMA) 
and that it is an open-label study with no data safety monitoring board (DSMB). The 
Sponsor expressed that they have had a very difficult time enrolling the required 150 
patients, and that even after canvassing 500 global sites, they have only been able to 
enroll 12 patients. The Division acknowledged this and indicated that this is why the 
Agency had encouraged them (Sponsor) to conduct a cUTI study. 
 

 The Sponsor expressed a desire to enhance the microbiology section of the product 
labeling with carbapenem-resistant organisms. They indicated that they would share the 
patient narratives on the 12 patients (noted above) and also informed the Division that 
they (Sponsor) understood that this information would not be included in Section 14 of 
the labeling. The Division stated that submitting the narratives was acceptable.  
 

 The Sponsor asked how an interim analysis of the CREDIBLE study might be of some 
utility. The Division indicated that results from the CREDIBLE study could potentially 
be included in Section 14 despite the small sample size, if results are very compelling. 
However, the results would be more difficult to interpret if there is unplanned interim 
analysis and the Sponsor is unblinded to accumulating results. The Sponsor 
acknowledged these points and indicated that they could change the CREDIBLE study to 
be blinded or to have an outcome adjudication committee. The Division clarified that 
their (Division’s) comments were related to Sponsor blinding and interim analysis, rather 
than the open-label design. Findings from an adequate and well-controlled trial can be 
described in labeling. The Division and Sponsor agreed to have further discussions about 
the CREDIBLE study more in another meeting. 
 

 With regard to the cUTI study, the Division asked whether the Sponsor can explain the 
higher drop in the cure rate from end of therapy (EOT) to test of cure (TOC) in the 
imipenem arm. The Sponsor felt this may have been attributed to patient characteristics, 
as there was less of a “trailing off” in younger female patients with E. coli infections. The 
Division asked the Sponsor to describe the findings and their rationale clearly in the NDA 
package. 
 

 With regard to Question #9 (appended), the Sponsor wanted to provide breakpoints
for Acinetobacter baumannii and Stenotrophomonas maltophilia. The Sponsor 
hat they have extensive data, with both lung and thigh animal models of 

infection, showing that cefiderocol has activity against A. baumannii.  
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They added that none of the currently available therapies have the kind of activity that 
cefiderocol has against S. maltophilia. The Sponsor stated that these pathogens are 
relevant to the cUTI indication.  

 
 The Division acknowledged these points but maintained the position that breakpoints 

would be very difficult to set without clinical data. The Division indicated that there is a 
possibility that A. baumannii and S.  maltophilia isolates might be represented in the 
HABP/VABP trials. The Sponsor acknowledged this but indicated that these trials 
excluded patients with known carbapenem resistance, so patients with Stenotrophomonas 
were not enrolled. The Division alternatively suggested that the Sponsor perform a 
“nested” analysis to show efficacy in subgroups with these organisms. This may be a 
possible way to bridge the assessment of activity against these organisms in the clinical 
setting . 
 

 The Sponsor indicated that they had an agreement with EUCAST to use “wild-type” 
strains in one of their studies but EUCAST later changed their position due to the need 
for more specificity in the definition. The Division stated that they typically follow the 
Clinical and Laboratory Standards Institute (CLSI) definition for wild-type and 
epidemiological cutoff value (ECV) [See CLSI document M100-S27]. The Division 
agreed that the Sponsor could include wild-type “all-comers” in their analyses of ECVs 
and instructed them to provide justification for their method of analysis. With regard to 
setting intermediate breakpoints, the Division stated that the Sponsor can propose 
intermediate breakpoints if the data support it.  
 
 

ATTACHMENTS AND HANDOUTS 
 
Division’s preliminary responses dated April 7, 2017 
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Dear Dr. Howell: 
 
The Division of Anti-Infective Products has reviewed your briefing document dated March 9, 
2017, for IND 116787.  We have the following preliminary responses (italics) to the questions 
you have included in the package: 
 
Question 1: Does the Division agree that the positive efficacy and safety results from the 
completed pivotal cUTI study (Study No. 1409R2121) support the submission of the NDA for 
cefiderocol for the treatment of complicated urinary tract infections, including acute 
pyelonephritis, in patients with limited or no alternative treatment options? 
 

Division Response: Yes, we agree that your proposed clinical efficacy and safety 
package is likely adequate to support an NDA submission. The decision as to whether the 
NDA is fileable will be made after the NDA is submitted. 
 

Question 2: With the understanding that the final label text will be based on the complete review 
of data, does the Division agree  

? 
 

Division Response: No, we do not agree.  

 
Question 3: Does the Division agree that the planned clinical package provides sufficient patient 
exposure to assess safety of cefiderocol for the treatment of cUTI in patients with limited or no 
alternative treatment options? 
 

Division Response: We agree that there appears to be sufficient exposure to assess safety 
for the proposed indication. Ultimately, however, the adequacy for approval and labeling 
will depend on the complete risk-benefit assessment.  
 
Please provide additional details on the demographic composition of your database (for 
instance, what percentage of patients were enrolled from U.S. sites or what percentage 
were non-white/non-Asian)? 

 
Question 4: Does the Division agree that the clinical pharmacology package is adequate to 
support the submission of cefiderocol for the proposed indication? 
 

Division Response: In general, your proposed clinical pharmacology package is likely 
adequate to support an NDA submission. However, in order to complete the assessment 
of potential drug interactions, we recommend you provide data from in vitro studies that 
evaluate the potential of cefiderocol to induce CYP enzymes using human hepatocytes. 
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The need for a clinical study to evaluate drug-drug interaction via CYP enzyme induction 
by cefiderocol should be determined based on results from these in vitro studies. 

 
Question 5: Does the Division agree that the PK of the 1 g vial formulation is comparable to the 
PK of the 500 mg vial formulation? 
 

Division Response: We agree that the PK of the 1 g vial formulation is comparable to the 
PK of the 500 mg vial formulation. To support the bridge between the 500 mg and the 1 
gram vial formulations, we recommend that you include in your NDA submission the 
available PK information together with the comparative pH, osmolality, stability and 
sodium content data.  

 
Question 6: Does the Division agree that the population PK modeling and simulation approach 
is acceptable for supporting the proposed doses and dosing regimens, including patients with 
impaired or augmented renal function, for the proposed indication? 
 

Division Response: Your proposed PK modeling and simulation approach is acceptable.  
 
Question 7: Does the Division agree that it is acceptable to propose an infusion duration based 
on population PK modeling and simulation recognizing that it differs from the infusion duration 
studied in the pivotal cUTI study, understanding that the agreement of the dose and infusion time 
will ultimately be a review issue? 
 

Division Response: This proposal appears to be reasonable; however, acceptability will 
be ultimately based upon the review of results from your PK/PD analyses and nonclinical 
studies.  

  
Question 8: Does the Division agree with the approach for determining breakpoints for 
cefiderocol? 

Division Response: Yes, we agree.  
 
Question 9: Does the Division agree that for a limited-use indication where treatment options 
are limited it is appropriate to provide breakpoints for certain key pathogens  

? 
 

Division Response: Please include in the NDA, your scientific justification for 
breakpoints for bacteria such as Acinetobacter and Stenotrophomonas and we will 
review your proposal. 

 
Question 10: Could the Division provide guidance  

Division Response: We do not agree  
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Question 11: Does the Division agree that the completed nonclinical pharmacology, PK, and 
toxicology studies comprise a comprehensive nonclinical package to support the submission of 
cefiderocol for the proposed indication? 
 

Division Response: We noted that you assessed the potential of cefiderocol to induce 
CYP enzymes only based on animal data. It is not reasonable to extrapolate metabolism 
data from animal models to humans. Thus, we recommend you conduct in vitro studies 
that evaluate the potential of cefiderocol to induce CYP enzymes using human 
hepatocytes. Data from these in vitro studies can then be used to determine the need of 
clinical drug-drug interaction studies (Refer to our response to Question 4). 
 
We agree that additional nonclinical toxicology, safety pharmacology, and PK studies 
will not be needed to support the NDA for cefiderocol. 

 
Question 12: Does the Division agree with Shionogi’s plan  

 
Division Response: Please refer to the response to Question 10. 

 
Question 13: Does the Division agree with the events for which safety narratives and case report 
forms will be included in the NDA? 

 
Division Response: We agree with this proposal. We also request that you submit a 10% 
sample of the CRFs from the Phase 3 cUTI trial with the NDA. When available, please 
submit datasets in SAS transport (.xpt) format containing the patient IDs and treatment 
codes that contains one row per patient for the efficacy trial. We will then generate a 
10% random sample and send the listing to you. You may submit these datasets whenever 
they are available, but with enough time so the requested CRFs can be submitted with the 
initial NDA submission. 

 

Reference ID: 4096237

(b) (4)

(b) (4)

(b) (4)



4 
 

Question 14: Does the Division agree with the proposed safety cut-off dates for the NDA and 
120-day safety update? 
 

Division Response: This proposal is acceptable. 
 
Question 15: Does the Division agree with the scope of the 120-day safety update? 
 

Division Response: Yes, your proposed scope for the 120-day safety update is 
acceptable. 

 
Question 16: Does the Division agree with Shionogi’s proposal for submitting study level 
datasets? 
 

Division Response: This proposal is acceptable. 
 
Question 17: Does the Division agree with Shionogi’s proposal to provide a single summary of 
efficacy to satisfy the requirements of both the ISE and SCE and a single summary of safety to 
satisfy the requirements of both the ISS and an SCS and locating these summaries in Modules 
2.7.3 and 2.7.4, respectively? 
 

Division Response: We recommend that you plan to include an ISE and ISS. The ISE and 
ISS are considered required parts of an NDA submission and must include information 
stipulated under 21 CFR 314.50(d)(5)(v) and (vi). Within the ISE, you should provide a 
clear and cohesive analysis of the collective evidence to support efficacy. The ISS should 
provide a clear and concise summary suitable for risk/benefit analysis, particularly in 
patients with renal failure or patients with different levels of severity of the infection. We 
are cognizant of the fact that it may not be appropriate to pool studies. Where needed, 
however, you may provide reference to supporting tables, etc., with discussions that 
include the requisite concepts of the ISE from Module 2.7.3, or of the ISS from Module 
2.7.4. 

 

Additional Clinical Microbiology Comments: 

 Animal models are an important part of the microbiology package for cefiderocol, and 
may be particularly useful to determine efficacy when clinical data is limited, or when 
information is needed on the PK/PD parameters, as they pertain to microbiology data.  

o Please provide complete final study reports in your NDA package on the in vivo 
efficacy of cefiderocol in relevant animal models of infection.  

o The bacteria used in the animal models should be similar in character (e.g., 
bacterial resistance, virulence factors) to bacteria that cause human disease. 
Please provide known genotypic/phenotypic information on the isolates used in 
the animal studies. 
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o If you intend to include beta-lactamases in your proposal for Microbiology 
subsection 12.4, please provide in vitro and animal model data as part of a 
justification for including those enzymes in the labeling. Include information on 
how the beta-lactamases were characterized. 

 

 If non-standard testing conditions (e.g., use of iron-depleted conditions) were used for 
generating susceptibility data, specify the method that was used to generate the data, and 
what the final testing conditions were for the organism. 

 If isolates from outside the United States are used, their characteristics should be 
compared to those isolates found in the United States (e.g., phenotype, genotype, 
susceptibility profile, and virulence factors). When possible, data should be presented in 
both combined and separate formats (e.g., United States and non-United States in 
separate tables). 

 The spectrum of beta-lactamase-producing bacteria tested in vitro should be reflective of 
what is commonly seen in the U.S. patient population and include a diversity of beta-
lactamase groups (e.g. CTX-M, SHV, TEM, OXA).  

 

We can discuss these preliminary responses with you in more detail on April 11, 2017, at our 
Pre-NDA meeting.  If you have questions in the interim, I can be reached at (301) 796-0702. 

J. Christopher Davi, MS, Senior RPM, DAIP 
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