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NDA 211929 
ORTIKOS (budesonide) extended-release capsules, 6 mg and 9 mg 

DIVISION OF GASTROENTEROLOGY AND INBORN ERRORS PRODUCTS 
Clinical Review/Signatory Summary Review 

Trade Name (Established Name): ORTIKOS (budesonide) 

Submission:  NDA 211929 

Applicant: Sun Pharma Global FZE 

Submission Date: April 22, 2019 

Review Date:  June 13, 2019 

PDUFA Goal Date: June 22, 2019 

Proposed Indication: Treatment of mild to moderate active Crohn’s disease involving the ileum 
and/or the ascending colon, in patients 8 years and older; maintenance of 
clinical remission of mild to moderate Crohn’s disease involving the ileum 
and/or the ascending colon for up to 3 months in adults. 

Dosage Form: extended-release capsules, 6 mg and 9 mg 

Reviewer: Jessica J. Lee, MD, MMSc, Associate Director, DGIEP 

Recommended Action:  Approval 

On January 30, 2019, Sun Pharma Global FZE (the Applicant) was issued a Tentative Approval 
letter for NDA 211929 for Ortikos extended-release capsules, 6 mg and 9 mg, for the treatment 
of mild to moderate active Crohn’s disease involving the ileum and/or the ascending colon in 
patients 8 years and older, and maintenance of clinical remission of mild to moderate Crohn’s 
disease involving the ileum and/or the ascending colon for up to 3 months in adults. This 
application was submitted via the 505(b)(2) regulatory pathway and relied on FDA’s previous 
findings of safety and effectiveness for Entocort EC (budesonide) extended-release capsules 3 
mg (NDA 021324) as the listed drug, which was protected by marketing exclusivity expiring on 
April 29, 2019. See multi-disciplinary review and evaluation (Unireview) of the original 
application, dated January 30, 2019, for details. The January 30, 2019, Tentative Approval letter 
identified the following issue as the basis for granting a tentative approval: 

“The listed drug upon which your application relies is subject to a period of patent and/or 
exclusivity protection and therefore final approval of your application under section 
505(c)(3) of the Act [21 U.S.C. 355(c)(3)] may not be made effective until the period has 
expired.” 
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ORTIKOS (budesonide) extended-release capsules, 6 mg and 9 mg 

On February 21, 2019, the Division received the Applicant’s resubmission with a request for 
final approval. The resubmission did not include any new data to review and based on MAPP 
6020.4 Rev. 2 titled “Classifying Resubmissions of Original NDAs, BLAs, and Efficacy 
Supplements in Response to Complete Response Letters” it was determined to be a Class 1 
resubmission, with a goal date of April 21, 2019.  Since Entocort EC (budesonide) extended-
release capsules 3 mg (NDA 021324) was protected by marketing exclusivity (NPP, Expiration 
Date: April 29, 2019; M-178, Expiration Date: April 29, 2019), according to the Orange Book, 
until past the review cycle two PDUFA goal date (i.e., April 21, 2019), another Tentative 
Approval letter was issued on April 18, 2019. 

On April 22, 2019, the Division received the Applicant’s resubmission with a request for final 
approval. The resubmission did not include any new data to review and was determined to be a 
Class 1 resubmission with a goal date of June 22, 2019. 

The review team confirmed that there are no remaining review issues to preclude approval, and 
that there is no need for a reinspection of any facilities used in the manufacture and testing of the 
drug product. The reader is referred to reviews by Sherly Abraham, R Ph from the Division of 
Medication Error Prevention and Analysis (DMEPA) for labeling comments that were 
communicated to the Applicant during the review cycle.  

I recommend approval of this NDA. 
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NDA 211929 
ORTIKOS (budesonide) extended-release capsules, 6 mg and 9 mg 

DIVISION OF GASTROENTEROLOGY AND INBORN ERRORS PRODUCTS 
Clinical Review/Signatory Summary Review 

Trade Name (Established Name): ORTIKOS (budesonide) 

Submission:  NDA 211929 

Applicant: Sun Pharma Global FZE 

Submission Date: February 21, 2019 

Review Date:  April 18, 2019 

PDUFA Goal Date: April 21, 2019 

Proposed Indication: Treatment of mild to moderate active Crohn’s disease involving the ileum 
and/or the ascending colon, in patients 8 years and older; maintenance of 
clinical remission of mild to moderate Crohn’s disease involving the ileum 
and/or the ascending colon for up to 3 months in adults. 

Dosage Form: extended-release capsules, 6 mg and 9 mg 

Reviewer: Jessica J. Lee, MD, MMSc, Associate Director, DGIEP 

Recommended Action:  Tentative Approval 

On January 30, 2019, Sun Pharma Global FZE (the Applicant) was issued a Tentative Approval 
letter for NDA 211929 for Ortikos extended-release capsules, 6 mg and 9 mg, for the treatment 
of mild to moderate active Crohn’s disease involving the ileum and/or the ascending colon in 
patients 8 years and older, and maintenance of clinical remission of mild to moderate Crohn’s 
disease involving the ileum and/or the ascending colon for up to 3 months in adults. This 
application was submitted via the 505(b)(2) regulatory pathway and relied on FDA’s previous 
findings of safety and effectiveness for Entocort EC (budesonide) extended-release capsules 3 
mg (NDA 021324) as the listed drug, which is protected by marketing exclusivity expiring on 
April 29, 2019. See multi-disciplinary review and evaluation (Unireview) of the original 
application, dated January 30, 2019, for details. The January 30, 2019, Tentative Approval letter 
identified the following issue as the basis for granting a tentative approval: 

“The listed drug upon which your application relies is subject to a period of patent and/or 
exclusivity protection and therefore final approval of your application under section 
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505(c)(3) of the Act [21 U.S.C. 355(c)(3)] may not be made effective until the period has 
expired.” 

On February 21, 2019, the Division received the Applicant’s resubmission with a request for 
final approval. The -resubmission did not include any new data to review and based on MAPP 
6020.4 Rev. 2 titled “Classifying Resubmissions of Original NDAs, BLAs, and Efficacy 
Supplements in Response to Complete Response Letters” it was determined to be a Class 1 
resubmission, with a goal date of April 21, 2019.  

In the January 30, 2019, Tentative Approval letter, the Applicant was requested to make the 
following minor editorial change: removal of the version date from the end of the Prescribing 
Information. On March 11, 2019, the Applicant submitted labeling that still included the version 
date at the end of the Prescribing Information. This editorial change was made to final labeling. 

The review team confirmed that there are no remaining review issues to preclude issuing a 
review cycle two Tentative Approval letter, and that there is no need for a reinspection of any 
facilities used in the manufacture and testing of the drug product.  

Since Entocort EC (budesonide) extended-release capsules 3 mg (NDA 021324) remains 
protected by marketing exclusivity (NPP, Expiration Date: April 29, 2019; M-178, Expiration 
Date: April 29, 2019) according to the Orange Book until past the review cycle two PDUFA 
goal date (i.e., April 21, 2019), I recommend a Tentative Approval action for this NDA. 
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NDA/BLA Multi-Disciplinary Review and Evaluation 
Application Type Original NDA 
Application Number(s) NDA 211929 
Priority or Standard Standard 
Submit Date(s) March 28, 2018 
Received Date(s) March 28, 2018 
PDUFA Goal Date January 30, 2019 
Division/Office Division of Gastroenterology and Inborn Errors Products 

(DGIEP) / Office of Drug Evaluation III (ODE III) 
Review Completion Date January 30, 2019 
Established/Proper Name Budesonide 
(Proposed) Trade Name Ortikos 
Pharmacologic Class Corticosteroid 
Applicant Sun Pharma Global FZE 
Dosage form Extended-Release Capsules, 6 mg and 9 mg 
Applicant-Proposed 
Indication(s)/Population(s) 

(1) Treatment of mild to moderate active Crohn’s disease 
involving the ileum and/or the ascending colon in patients 8 
years and older; 

(2) Maintenance of clinical remission of mild to moderate 
Crohn’s disease involving the ileum and/or the ascending 
colon for up to 3 months in adults. 

Applicant-Proposed Dosing 
Regimen 

Mild to Moderate Active Crohn’s Disease 

Adults: 9 mg orally once daily for up to 8 weeks. Repeated 8
week courses of Ortikos can be given for recurring episodes of 
active disease. 

Pediatric patients 8 to 17 years who weigh more than 25 kg: 9 
mg orally once daily for up to 8 weeks, followed by 6 mg once 
daily for 2 weeks. 

Maintenance of Clinical Remission of Mild to Moderate 
Crohn’s Disease 

Adults: 6 mg orally once daily for maintenance of clinical 
remission up to 3 months. If symptom control is still maintained 
at 3 months an attempt to taper to complete cessation is 
recommended. Continued treatment with Ortikos 6 mg for more 
than 3 months has not been shown to provide substantial clinical 
benefit. 

Recommendation on 
Regulatory Action 

Tentative Approval 

Recommended 
Indication(s)/Population(s)/ 
Dosing Regimen 

Same as proposed. 
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1 Executive Summary
 

Product Introduction 

Ortikos (budesonide) extended-release capsules is a corticosteroid proposed for treatment and 
maintenance of clinical remission of mild to moderate active Crohn’s disease (CD). 

The Applicant, Sun Pharma Global FZE, submitted a 505(b)(2) application to support approval 
of Ortikos 6 mg and 9 mg capsules based on reliance on the Agency’s previous findings of safety 
and efficacy for Entocort EC (budesonide) extended-release capsules 3 mg as the listed drug. 
Entocort EC was approved on October 2, 2001 under New Drug Application (NDA) 021324. 
The proposed indications and dosage regimens for Ortikos are the same as Entocort EC. The 
Applicant developed higher strengths of Ortikos as compared to Entocort EC to reduce the 
number of capsules taken daily. 

Applicant-Proposed 
Indication(s)/Population(s) 

(1) Treatment of mild to moderate active Crohn’s disease 
involving the ileum and/or the ascending colon in patients 8 
years and older; 

(2) Maintenance of clinical remission of mild to moderate 
Crohn’s disease involving the ileum and/or the ascending 
colon for up to 3 months in adults. 

Applicant-Proposed Dosing 
Regimen 

Mild to Moderate Active Crohn’s Disease 

Adults: 9 mg orally once daily for up to 8 weeks. Repeated 8
week courses of Ortikos can be given for recurring episodes of 
active disease. 

Pediatric patients 8 to 17 years who weigh more than 25 kg: 9 
mg orally once daily for up to 8 weeks, followed by 6 mg once 
daily for 2 weeks. 

Maintenance of Clinical Remission of Mild to Moderate 
Crohn’s Disease 

Adults: 6 mg orally once daily for maintenance of clinical 
remission up to 3 months. If symptom control is still maintained 
at 3 months an attempt to taper to complete cessation is 
recommended. Continued treatment with Ortikos 6 mg for more 
than 3 months has not been shown to provide substantial clinical 
benefit. 
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Conclusions on the Substantial Evidence of Effectiveness 

The effectiveness of Ortikos for the proposed indications is supported by reliance on the 
Agency’s previous findings of efficacy of Entocort EC. The reliance on Entocort EC’s 
effectiveness is adequately supported by comparable bioavailability (BA) between Ortikos and 
Entocort EC. In a pivotal relative bioavailability/bioequivalence (BA/BE) study (Study 
11742615), the systemic exposure to budesonide between Ortikos 9 mg and Entocort EC (given 
as three 3-mg capsules) met the BE criteria. The Applicant requested a biowaiver for an in vivo 
BA study for the 6-mg strength based on the pharmacokinetic (PK) proportionality between 9
mg and 6-mg doses, and the formulation proportionality and similar dissolution profiles between 
the 9-mg and 6-mg strengths. The biowaiver request was granted by biopharmaceutics reviewers 
without the need for an in vivo bioavailability study for Ortikos 6 mg. As such, Ortikos is 
expected to be as efficacious as Entocort EC. 
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Benefit-Risk Assessment 

Benefit-Risk Summary and Assessment 

Crohn’s disease is a chronic inflammatory bowel disease that can affect any portion of the alimentary tract from the mouth to anus. About half 
of cases involve the small bowel and colon, most often the terminal ileum and adjacent proximal ascending colon (ileocolitis). Clinical 
presentations of CD are often heterogeneous and may include intermittent episodes of low-grade fever, abdominal pain, diarrhea, weight loss, 
perianal disease with abscess, and fistulas. Affected patients demonstrate radiographic and/or endoscopic evidence of ulceration, stricturing 
disease, or fistulas of the small intestine or colon. Although there are a number of FDA-approved treatment options for moderately to severely 
active CD, Entocort EC is the only approved treatment for mild to moderately active CD. 

Ortikos is a corticosteroid, and this is a 505(b)(2) application that relies on the Agency’s previous findings of safety and effectiveness for 
Entocort EC as the listed drug. The benefit-risk profile for Ortikos is determined to be similar to Entocort EC based on demonstration of 
comparable BA between the two products. No new safety concerns were identified in the relative BA study and a food-effect study conducted 
with Ortikos. As such, the benefit-risk profile for Ortikos is favorable to support approval. 

However, Entocort EC has unexpired exclusivity. Therefore, full approval cannot be granted at this time for Ortikos. The recommended action 
is a tentative approval. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Patient Experience Data 

No patient experience data was submitted. 

2 Therapeutic Context 

Analysis of Condition 

Crohn’s disease is a chronic inflammatory bowel disease that can affect any portion of the 
alimentary tract from the mouth to anus. One-third of cases involve only the small bowel, most 
commonly the terminal ileum (ileitis). About half of cases involve the small bowel and colon, 
most often the terminal ileum and adjacent proximal ascending colon (ileocolitis). In 20% of 
cases, the colon alone is affected. One-third of patients have associated perianal disease (such as 
fistulas, fissures, and abscesses). Unlike ulcerative colitis, CD is a transmural process that can 
result in stricturing disease, fistula development, and abscess formation, in addition to mucosal 
inflammation and ulceration.  

Clinical presentations of CD are often heterogeneous and may include intermittent episodes of 
low-grade fever, abdominal pain, diarrhea, weight loss, perianal disease with abscess, and 
fistulas. Affected patients demonstrate radiographic and/or endoscopic evidence of ulceration, 
stricturing disease, or fistulas of the small intestine or colon. 

Diagnosis of CD is suspected based on clinical and laboratory findings, and confirmed with 
endoscopic, pathologic, and radiographic findings. Ileocolonoscopy is performed to evaluate the 
colon and terminal ileum, and to obtain mucosal biopsies. In CD, segmental involvement with 
area of normal-appearing mucosa adjacent to inflamed mucosa is observed. Granulomas, which 
are highly suggestive of CD, are present on biopsy in <25% of patients. Computed tomography 
or magnetic resonance enterography or a barium upper gastrointestinal series with small bowel 
follow-through is obtained, if small bowel involvement is suspected. Capsule imaging may be 
helpful, when clinical suspicion for small bowel involvement is high, but radiography is normal 
or nondiagnostic.  
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Analysis of Current Treatment Options 

Currently available treatment options for CD are described below. 

5-Aminosalicylic Acid Agents 
Mesalamine has been used off-label as initial therapy for the treatment of mild to moderately 
active colonic and ileocolonic CD. However, meta-analyses of published and unpublished trial 
data suggest that mesalamine is not effective in either the treatment of active CD or the 
maintenance of remission. 1 Current treatment guidelines recommend against its use for CD.1 

Corticosteroids 
Corticosteroids suppress the acute clinical symptoms or signs in most patients with both small 
and large bowel diseases. However, they do not alter the underlying disease. 

FDA-approved products include Entocort EC (oral capsules; approved on 10/2/2001), prednisone 
(oral tablets; approved on 6/28/1974), and prednisolone (intramuscular, intra-articular, soft tissue 
or intralesional injection; approved on 7/12/1978). 

•	 Entocort EC: Because budesonide is believed to have fewer steroid-related adverse effects, 
including smaller reductions of bone mineral density, it may serve as a preferred option to 
other systemic corticosteroids for the treatment of mild to moderate CD involving the 
terminal ileum or ascending colon. 

•	 Prednisone and Methylprednisolone: The initial dose is based on the severity of disease. 
Patients are tapered from their steroid dose after they experience improvement. Many 
patients cannot be completely withdrawn from corticosteroids without experiencing a 
symptomatic flare-up. Furthermore, many patients who achieve initial remission on 
corticosteroids will experience a relapse within one year. Patients requiring long-term 
corticosteroid treatment are usually given immunomodulatory drugs or biologic therapies to 
wean them from corticosteroids. 

Immunomodulating Drugs 
The following immunomodulating drugs are widely used for CD and recommended in current 
treatment guidelines, but are not approved for CD:1 

Azathioprine (oral tablets; approved on 3/20/1968), mercaptopurine (oral tablets; 
approved on 9/11/1953), and methotrexate (intramuscular, intravenous (IV) or intra-
arterial injection; approved on 8/10/1959).  

1 Talley, NH, MT Abreu, JP Achkar, CN Bernstein, MC Dubinsky, SB Hanauer, SV Kane, WJ Sandborn, TA 
Ullman, P Moayyedi, American College of Gastroenterology IBD Task Force, 2011, An Evidence-Based Systematic 
Review on Medical Therapies for Inflammatory Bowel Disease, Am J Gastroenterol, 106(Suppl 1):S2–S25. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Anti-Tumor Necrosis Factor-α Therapies 
The following anti-tumor necrosis factor-α agents are used to induce and maintain remission in 
patients with moderately to severely active CD: 

Infliximab (IV injection; approved on 8/24/1998), adalimumab (subcutaneous 
administration; approved on 12/31/2002), and certolizumab (subcutaneous injection; 
approved on 4/22/2008). 

Infliximab is the only agent that is approved to treat fistulizing disease in CD. 

Anti-Integrins 
The following anti-integrins are used to induce and maintain remission in patients with 
moderately to severely active CD: 

Natalizumab (IV infusion; approved for CD on 1/14/2008), and vedolizumab (IV 
infusion; approved on 5/20/2014). 

It should be noted that natalizumab is only available through a restricted distribution program 
because of the risk of progressive multifocal leukoencephalopathy. It should also be noted that 
the natalizumab label states that it “should not be used in combination with immunosuppressants 
(e.g., 6-mercaptopurine, azathioprine, cyclosporine, or methotrexate) or inhibitors of TNF-α”; 
such a statement is not included in the vedolizumab label.  

Anti-Interleukin-12/Interleukin-23 
Ustekinumab (IV infusion and subcutaneous injection; approved for CD on 9/23/16) is used to 
induce and maintain remission in patients with moderately to severely active CD. 

Surgery 
More than 50% of patients will require at least one surgical procedure.2 The indications for 
surgery are intractable disease to medical therapy, intra-abdominal abscess, massive bleeding, 
symptomatic refractory internal or perianal fistulas, and intestinal obstruction.2 After surgery, 
endoscopic evidence of recurrence occurs in 60% within 1 year.2 

2 McQuaid KR, 2019, Gastrointestinal Disorders. In: MA Papadakis, SJ McPhee, and MW Rabow, editors, Current 
Medical Diagnosis & Treatment 2019, New York (NY): McGraw-Hill. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

3 Regulatory Background 

U.S. Regulatory Actions and Marketing History 

The Applicant seeks a 505(b)(2) regulatory pathway to support the approval relying on the 
Agency’s findings of safety and efficacy for Entocort EC extended-release capsules. Entocort EC 
capsules 3 mg was approved on October 2, 2001. 

It was noted during the review of this application for Ortikos, that in the approved Prescribing 
Information for Entocort EC dated October 17, 2017, the product is described as a “capsule” in 
the Product Title:3 

ENTOCORT
® 

EC (budesonide) capsules, for oral use 

However, the information in Section 11 Description, describes the product as containing 
“enteric-coated granules”: 

Entocort EC is formulated as hard gelatin capsules filled with enteric-coated granules that dissolve at pH 
greater than 5.5. Each capsule for oral administration contains 3 mg of micronized budesonide with the 
following inactive ingredients: ethyl cellulose, acetyl tributyl citrate, methacrylic acid copolymer type C, 
triethyl citrate, antifoam M, polysorbate 80, talc, and sugar spheres. The capsule shells have the following 
inactive ingredients: gelatin, iron oxide, and titanium dioxide. 

This issue was brought to the attention of the biopharmaceutics team and the Office of Lifecycle 
Drug Products in the Office of Pharmaceutical Quality (OPQ), and they advised that the Entocort 
EC product has two release stages (acid stage and buffer stage): it is considered “delayed
release” at the acid stage and “extended-release” at the buffer stage. The Labeling and 
Nomenclature Committee in OPQ advised that when an oral drug product has both delayed and 
extended modified release characteristics, the product should be labeled as “extended-release”. 

On January 18, 20194, a labeling supplement for Entocort EC (NDA 021324/S-18) was approved 
changing the Product Title and other sections of labeling to reflect the correct nomenclature: 

ENTOCORT® EC (budesonide) extended-release capsules, for oral use 

3 U.S. Food and Drug Administration (FDA), 2017, ENTOCORT® EC Prescribing Information, accessed December 
2018, https://www.accessdata.fda.gov/drugsatfda docs/label/2017/021324s016lbl.pdf 

4 U.S. Food and Drug Administration (FDA), 2019, ENTOCORT® EC Prescribing Information, accessed January 
19, 2019, https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/021324s018lbl.pdf 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

As described below in Section 4.2 Product Quality, Ortikos is also formulated as an extended-
release product. Therefore, labeling for Ortikos will reflect similar nomenclature to Entocort EC: 

ORTIKOS (budesonide) extended-release capsules, for oral use 

In addition, on January 18, 20195, Entocort EC extended-release capsules labeling was updated 
to include  a dosing instruction that capsules can be opened and administered by sprinkling on 
soft foods for patients who are unable to swallow an intact capsule. Ortikos has not conducted a 
BA study of intact compared to opened capsules, so this method of administration will not be 
included in the labeling for Ortikos. 

Summary of Presubmission/Submission Regulatory Activity 

Development of Ortikos, 6 mg and 9 mg, was under pre-Investigational New Drug (pre-IND) 
116777: 
•	 On December 11, 2012, DGIEP and the Applicant (Sun Pharma) held a pre-IND meeting 

to discuss the regulatory pathway. 
o	 The Division agreed that a 505(b)(2) application is acceptable; the Applicant 

should establish a “bridge” via comparative BA data between the Applicant’s 
drug product and the listed drug. 

o	 Entocort EC 3 mg capsules for the treatment of CD was proposed as the listed 
drug. The Applicant proposed the strengths of the drug product would be 6 mg 
and 9 mg. 

o	 Chemistry, Manufacturing, and Controls (CMC) reviewers recommended 
providing detailed dissolution method and setting of acceptance criteria. 

o Requested to evaluate the in vitro alcohol induced dose dumping of product. 
o Proposal to request a biowaiver for the 6-mg strength was accepted. 
o Food-effect study on the highest dose strength (9 mg) should be conducted. 

•	 On February 24, 2015, Sun Pharma submitted a Type C meeting request to discuss the 
population of BA and food effect studies. On March 12, 2015, DGIEP granted this 
request as Written Responses Only; and the response was conveyed on May 8, 2015 as 
follows: 

o DGIEP did not agree the studies 
The PK information obtained should represent the general U.S. population 

including both female and male subjects. 

(b) (4)

•	 The NDA was submitted on March 28, 2018. No pre-NDA meeting was held prior to the 
NDA submission. No controlled clinical safety and efficacy data were submitted. 

•	 The relied-upon listed drug (Entocort EC; NDA 021324) has unexpired exclusivity. 

5 U.S. Food and Drug Administration (FDA), 2019, ENTOCORT® EC Prescribing Information, accessed January 
19, 2019, https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/021324s018lbl.pdf 

16 


Reference ID: 4383341 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/021324s018lbl.pdf


  
 

  

 

  
  

     
 

   

 

  

  
 

 
 

  
  

    

 
 

 
  

 
 

    
  

 
  

    
 

 
 

Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Therefore, the Applicant acknowledged that Ortikos cannot be approved until the 
Entocort EC exclusivity expires (April 29, 2019). 

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

Office of Scientific Investigations 

Office of Scientific Investigations audit was not requested. 

Product Quality 

The active pharmaceutical ingredient (API) in Ortikos is budesonide, USP. It is a chiral, white to 
off-white crystalline powder. The polymorphic screening studies by infrared spectroscopy and 
X-ray powder diffraction confirmed only one polymorphic form. 

Budesonide, USP is manufactured by Sun Pharmaceutical Industries Ltd.; India. The complete 
CMC information is provided in DMF  The overall quality of budesonide, USP is 
controlled by its specification. Based on the stability studies of multiple batches of the API, a re
test period of  was granted. Budesonide has the following chemical structure: 

(b) (4)

(b) (4)

Budesonide
 
Molecular Formula: C25H34O6
 

Molecular Weight: 430.53
 

Ortikos capsule is available in two strengths and each capsule contains 6 mg or 9 mg of 

The budesonide pellets are encapsulated in hard gelatin capsules. 

budesonide, USP (micronized). The drug product includes (b) (4)

The drug product is manufactured by Sun Pharmaceutical Industries Ltd.; India. The 
manufacturing process consists of the following key manufacturing steps: 

(b) (4)

(b) (4)
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NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

The OPQ review 6 concluded that overall control strategy for 

(b) (4)

the drug product’s identity, strength, purity and quality is deemed adequate based on raw 
material controls and drug product specification. 

The biopharmaceutics reviewers in OPQ concluded that dissolution method development, 
dissolution data, dissolution acceptance criteria, biowaiver for the lower strength (i.e. 6 mg) and 
in vitro alcohol induced dose dumping data deemed satisfactory. The Applicant provided 
sufficient data to support the biowaiver of the lower strength (i.e. 6 mg) so the biowaiver for 6
mg strength is granted. 

The in vitro alcohol induce dose dumping study shows that alcohol increases the drug release 
rate from Ortikos 6 mg capsules and Ortikos 9 mg capsules at pH 1 and pH 6 in an alcohol-
concentration dependent manner and may induce dose dumping in vivo. The percentage of drug 
release at 2 hours in 20% ethanol (Figure 1) and 40% alcohol (Figure 2) was comparable among 
Ortikos 6 mg, Ortikos 9 mg, and Entocort EC 3 mg. Per biopharmaceutics reviewers, the risk of 
dose dumping from Ortikos  would be considered to be similar to that of Entocort EC based on 
the in vitro alcohol dose-dumping studies.  

See the OPQ review6 for more details. 

Figure 1. Percent Drug Release Over Time in 0.1N Hydrochloric Acid With 20% (v/v) 
Alcohol Among Ortikos 6 mg and 9 mg Capsules and Entocort EC 3 mg Capsules 

Source: Figure 10, Alcohol Induced Dose Dumping Study Report in NDA 211929 submission 

6 NDA 211929 Quality Assessment, December 4, 2018 
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NDA 211929 
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Figure 2. Percent Drug Release Over Time in 0.1N Hydrochloric Acid With 40% (v/v) 
Alcohol of Among of Ortikos 6 mg and 9 mg Capsules and Entocort EC 3 mg Capsules 

Source: Figure 11, Alcohol Induced Dose Dumping Study Report in NDA 211929 submission 

Based on the stability studies of the drug product, 24 months of expiration dating period is 
granted when stored at room temperature in the proposed container closure system. 

The Office of Process and Facilities has made an “Adequate” recommendation for all 
manufacturing and testing facilities involved in this NDA. 

A claim of a categorical exclusion from the requirements of an environmental assessment in 
accordance with 21 CFR Part 25.31 was deemed acceptable by the OPQ review. 

As such, Applicant has provided sufficient CMC information to assure the identity, strength, 
purity and quality of the drug product. 

capsules” in the labeling instead of On January 25, 2019, the Applicant 

The information submitted on January 25, 2019 in the revised label/labeling is deemed 
satisfactory from the CMC perspective. 

Therefore, from the OPQ perspective, this NDA is recommended for approval7. 

The DPMH review8 notes that the proposed Ortikos capsules which are the same or smaller in 
size (i.e., 9 mg capsule is also size 1 [19.580 mm] and the 6 mg capsule is size 2 [18.000 mm]) 
when compared to Entocort EC (i.e., size 1 [19.274 mm]) appear appropriate for pediatric 

7 NDA 211929 Memo to OPQ Review, January 25, 2019 
8 DPMH Memorandum dated 1/25/19, DARRTS reference ID: 4381015 

The OPQ recommended that the dosage form be described as “budesonide extended-release 

agreed the dosage form to be “extended release capsule” in the label/labeling. 

(b) (4)
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patients > 8 years old. Although these capsules are considered large for pediatric patients < 12 
years old, pediatric patients may be trained to take such capsules during the proposed duration of 
treatment (up to 10 weeks) for a chronic condition. 

Clinical Microbiology 

Not applicable. 

Devices and Companion Diagnostic Issues 

Not applicable. 
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5	 Nonclinical Pharmacology/Toxicology 

Executive Summary 

No nonclinical studies were submitted with this application. From a nonclinical perspective, the 
Applicant’s reliance on the Agency’s findings of safety for the listed drug, Entocort EC capsules, 
is justified given the demonstration of equivalent Cmax and area under the curve (AUC) for 
Ortikos and Entocort EC. 

The CMC drug product reviewer, Dr. Zhengfang Ge, noted that the specified drug product 
impurity,  The proposed 
limit for  is not more than % in drug product during shelf life. 
According to the ICH M7(R1) guidance, the genotoxic potential of this impurity should be 
evaluated by (quantitative) structure-activity relationship analysis using two methodologies 
(statistical- and expert rule-based). If the analysis provides an overall positive prediction for 
bacterial mutagenicity, the guidance recommends one of the following actions as follow up: 

(b) (4)

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

•	 Conduct an Ames test using the impurity. 
•	 Establish a limit for the impurity that assures compliance with the appropriate acceptable 

intake ( (b) (4) (b) 
(4)µg/day for the drug product; the proposed limit would allow  µg/day). 

The Applicant submitted a brief summary of the (quantitative) structure-activity relationship 
analysis by Derek software. The impurity was predicted to be positive in the Ames test. No 
genotoxicity studies with were performed by the Applicant, and a 
literature search did not reveal any published studies with this impurity. 

(b) (4)

Based on the cumulative internal FDA experience with  impurities in corticosteroid 
drug products, this class of impurities should be regulated as ordinary impurities as per ICH Q3A 

(b) (4)

and Q3B. Therefore, the ICH M7(R1) recommendations for controlling genotoxic impurities, as 
described above, are not applicable for . For the maximum recommended 
dose of 9 mg/day budesonide with Ortikos, the ICH Q3B(R2) qualification threshold is %. 
Therefore, the proposed specification of no more than % (stability) for

 is acceptable. 

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)

There are no novel excipients in Ortikos. The levels of excipients at the maximum recommended 
dose do not exceed the maximum approved levels in the FDA Inactive Ingredient database. 
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6 Clinical Pharmacology 

Executive Summary 

To establish the scientific bridge to Entocort EC, the Applicant conducted a pivotal relative 
BA/BE study under fasting condition in healthy male and female subjects (Study11742615).9 In 
the study, Ortikos (9 mg capsule) and Entocort EC (three 3 mg capsules) showed comparable 
systemic exposure that met the BE criteria. 

The biowaiver request for the lower strength, 6 mg, was granted by the biopharmaceutics 
reviewers (See Section 4.2). As such, the Applicant adequately established the scientific bridge 
between the Ortikos and Entocort EC to support the reliance on the efficacy and safety of the 
listed drug. No other clinical trials for efficacy and safety were conducted using Ortikos. 

The Applicant also evaluated the effect of food on the PK of budesonide using the highest 
proposed strength, i.e., 9 mg of Ortikos (Study 11742630). In this study, the administration of 
Ortikos approximately 30 min after a high-fat, high-calorie food consumption increased the rate 
(Cmax, 53%) and extent (AUCinf, 29%) of absorption of budesonide compared to those under 
fasted condition. In a separate study (Study PKD-16-011), the Applicant assessed the systemic 
exposure to budesonide after the administration of Ortikos and Entocort EC under fed condition. 
In this study, the systemic exposure was similar between Ortikos 9 mg and Entocort EC 9 mg 
under fed condition. Based on the results of Study PKD-16-011, it is expected that the effect of 
food intake on the absorption of budesonide extended-release capsules is similar between Ortikos 
and Entocort EC. Therefore, the Applicant’s proposed administration of Ortikos without regard 
to food is acceptable, and is consistent with the dosing instruction for Entocort EC.  

No clinical trials were conducted to support the safety or efficacy of Ortikos. 

Recommendation 

The Division of Clinical Pharmacology-3 in the Office of Clinical Pharmacology has found the 
submission acceptable from a clinical pharmacology standpoint, and concluded that the 
Applicant adequately established the scientific bridge between Ortikos and Entocort EC for the 
reliance of the Agency’s previous findings of safety and efficacy for Entocort EC. 
The Division of New Drug Bioequivalence Evaluation in the Office of Study Integrity and 
Surveillance recommends accepting data without an on-site inspection for the analytical site as a 

9 NDA 211929 – Sequence 0001 – Cover Letter, Original Submission, March 30, 2018 
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recent inspection resulted in a No Action Indicated classification.10 The office also investigated 
the clinical site and classified it as No Action Indicated.11 

Summary of Clinical Pharmacology Assessment 

Relative Bioavailability Between Ortikos and Entocort EC 

The Applicant conducted an open-label, single-dose, randomized, two-treatment, four-period, 
two-sequence, replicated crossover study under fasted condition (Study 11742615) to evaluate 
the relative BA between Ortikos 9 mg capsule and Entocort EC 9 mg (three 3 mg capsules).12 

Ortikos 9 mg capsules and Entocort EC 9 mg met the BE criteria for all PK parameters (Cmax, 
AUClast, and AUCinf) under fasted conditions. Because the variability in Cmax and AUC for 
budesonide tended to be high, the Applicant elected a reference-scaled average BE approach by 
conducting a replicate study, and showed that Cmax but not AUC, met the definition of high 
variability (i.e., sWR ≥0.294 where sWR is the within-subject standard deviation of the reference 
product).13 The point estimate of geometric mean ratio of Cmax between two products was 1.0432 
and the 95% upper limit of critical bound was less than 0. In addition, AUCs were analyzed by 
conventional average BE approach. The 90% CI of the geometric mean ratio of AUClast and 
AUCinf between two products were 102.70–114.38% and 100.84–111.27%, respectively and 
contained within the BE criteria:80–125%. Summary of BE analyses for Study 11742615 is 
presented in Table 1. 

The clinical pharmacology reviewer repeated the analysis and reached the same conclusion. 

10 Bioequivalence Establishment Inspection Report Review in DARRTS, June 21, 2018 
11 Bioequivalence Establishment Inspection Report Review in DARRTS, December 7, 2018 
12 NDA 211929 – Sequence 0001 – Study 11742615: Comparative BA/BE Study Report 
13 Draft guidance for industry Progesterone 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Table 1. Summary of Statistical Analyses for Bioequivalence Following Single Dose 
Administration of Ortikos 9 mg (T) and Entocort EC 9 mg (R; Three 3 mg Capsules) 

95% 
Upper 

Limit of 

Geometric 
T/R 

Ratio N of 
90% 

Confidence 
Critical 
Bound CVWRb Method BE 

Parameter Mean (%) Subjects Interval (%) Limit sWRa (%) Used Outcome 
AUC0-t 
(h·pg/mL) 

T: 12671 
R: 11691 

108.38 43 102.70–114.3 N/A 0.2360 23.9 Unscaled Pass 

AUC0-inf 
(h·pg/mL) 

T: 13852 
R: 13077 

105.93 41 100.84–111.2 N/A 0.2046 20.7 Unscaled Pass 

Cmax T: 1547 104.32 43 NA -0.054 0.3143* 32.2 Scaled Pass 
(pg/mL) R: 1479 
Abbreviations: AUC0-t = area under the curve from time zero to time t; AUC0-inf = area under the curve from time zero to infinity; Cmax = 
maximum plasma concentration; T = Ortikos 9 mg capsule; R = Entocort EC 3 x 3 mg capsules 
Source: Table 11.4.1.1, Study report 11742615 
a sWR ≥ 0.294 where sWR is the within-subject standard deviation of the reference product 
b %CV <30% is equivalent to sWR <0.294. If sWR≥0.294, then reference scaled average BE approach is applied 

Clinical Pharmacokinetics 

Following a single dose administration of Ortikos 9 mg, the median time to peak plasma 
concentrations is 4.5 hours and mean Cmax and AUC are 15.8 ng/ml and 19.3 ng·h/ml, 
respectively. The mean PK profiles are presented in Figure 3 and pharmacokinetic parameters 
under fasted condition are summarized in Table 2. 

Consumption of a high-fat, high-calorie breakfast 30 minutes before a single-dose administration 
of Ortikos 9 mg delayed the median time to peak plasma concentrations by an hour to 5.5 hours 
and resulted in 29% increase in mean AUC0-∞ and 53% increase in mean Cmax. 

Based on the labeling of the listed drug, the systemic exposure to budesonide is dose-
proportionally increased following repeated oral administration of doses between 3 to 15 mg. No 
accumulation of budesonide was observed following repeated dosing. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Table 2. Summary of PK Parameters for Budesonide Following Single Dose Administration 
of Ortikos 9 mg and Entocort EC 9 mg Under Fasted Condition 

Pharmacokinetic 
Parameter Treatment N1 of subjects Arithmetic Mean ± SD (%CV) 
AUC0-t Ortikos 46 15776.8 ±12929.1(82.0) 
(h·pg/mL) Entocort EC 46 14192.7 ±10029.7 (70.71) 
AUC0-∞ Ortikos 46 16909.5 ±13146.1 (77.71) 
(h·pg/mL) Entocort EC 44 15551.0 ±10179.0 (65.5) 
Cmax Ortikos 46 1938.9 ±1685.7 (86.9) 
(pg/mL) Entocort EC 46 1816.9 ±1345.2 (74.0) 

Tmax (h)2 Ortikos 
Entocort EC 

46 
46 

4.5 (2.5–8) 
4.5 (2–12) 

Abbreviations: AUC0-t = area under the curve from time zero to time t; AUC0-∞ = area under the curve from time zero to infinity; Cmax = 

maximum plasma concentration; Tmax = time to maximum plasma concentration; SD = standard deviation
 
Source: Table 11.4.1.1, Study report 11742615

1 Each subject received each treatment (Ortikos and Entocort EC) twice. Arithmetic mean was calculated based on the PK profiles of all 

treatments.
 
2Median (min-max)
 

Figure 3. Mean Plasma Budesonide Concentration-Time Profile Following Single Dose 
Administration of Ortikos 9 mg Capsule (Test A) and Entocort EC 3 x 3 mg Capsules 
(Reference B) Under Fasting Condition 

Source: Figure 14.2.1, Study report 11742615 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Food Effect Study (Study 11742630) 

The Applicant evaluated the effects of food on the systemic exposure to budesonide using 
Ortikos 9 mg capsules in an open-label, single-dose, randomized, two-treatment, two-period, 
two-sequence, crossover, food-effect study (Study 11742630).14 When Ortikos 9 mg was 
administered approximately 30 minutes after a high-fat, high-calorie food consumption, mean 
Cmax and AUCinf were 53% and 29% higher, respectively than those after administration under 
fasted condition. The median Tmax was delayed by an hour to 5.5 hours under fed condition 
compared to 4.5 hours under fasted condition (Figure 4). PK parameters and statistical analyses 
of food effects are summarized in Table 3 and Table 4. 

Table 3. Summary of PK Parameters After Administration of Ortikos 9 mg Under Fasted 
and Fed Condition 

Pharmacokinetic 
Parameter Treatment N of Subjects Arithmetic Mean ± SD (%CV) 
AUC0-t 
(h·pg/mL) 

Fasted 
Fed1 

42 
42 

13447.0 ± 8928.8 (66.4) 
16922.4 ± 10488.1 (62.0) 

AUC0-∞ Fasted 40 13617.9 ± 6851.7 (50.3) 
(h·pg/mL) Fed 40 17978.7 ± 10539.3 (58.6) 
Cmax Fasted 42 1627.2 ± 1017.8 (62.6) 
(pg/mL) Fed 42 2727.2 ± 1988.2 (72.9) 

Tmax (h)2 Fasted 
Fed 

42 
42 

4.5 (2.5–12) 
5.5 (3.5–24) 

Abbreviations: AUC0-t = area under the curve from time zero to time t; AUC0-∞ = area under the curve from time zero to infinity; Cmax = 
maximum plasma concentration; Tmax = time to maximum plasma concentration; SD = standard deviation; CV = coefficient of variation 
Source: Table 11.4.1.1, Study report 11742630
1A standard high-fat, high-calorie meal was consumed 30 minutes following 10 hours of fasting before administration of Ortikos 9 mg
2Median (min-max) 

Table 4. Summary of Statistical Analysis of Food Effects on PK Parameters 

Parameter Geometric Mean T/R Ratio (%) N of Subjects 90% Confidence Interval (%) 
AUC0-t (h·pg/mL) T: 14510, R: 11549 125.64 42 112.88–139.84 
AUC0-inf (h·pg/mL) T: 15787, R: 12284 128.52 40 115.81–142.62 
Cmax (pg/mL) T: 2167, R: 1414 153.26 42 132.95–176.67 
Abbreviations: AUC0-t = area under the curve from time zero to time t; AUC0-inf = area under the curve from time zero to infinity; Cmax = 
maximum plasma concentration 
T: Ortikos 9 mg capsule, fed condition; R: Ortikos 9 mg capsule, fasted condition 
Source: Table 11.4.1.2, Study report 11742630 

The clinical pharmacology reviewer repeated the analysis and reached the same conclusion. 

14 NDA 211929 – Sequence 0001 – Study 11742630: Comparative BA/BE Study Report 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Figure 4. Mean Plasma Concentration Versus Time Profile Following a Single Dose 
Administration of 9 mg Ortikos Under Fasting (A: Closed Circle) and Fed (B: Open Circle) 
Condition 

Source: Figure 14.2.1, Study report 11742630 

In a separate study, the Applicant compared the systemic exposure to budesonide after 
administration of a single dose Ortikos 9 mg capsules and Entocort EC (3 x 3 mg capsules) under 
fed condition (Study PKD-16-011 (n=18)). The rate and extent of systemic exposure to 
budesonide, which were represented as Cmax, AUC0-t and AUC0-inf, were similar between Ortikos 
and Entocort EC under fed condition.  The mean PK profiles are presented in Figure 5. PK 
parameters and statistical analyses are summarized in Table 5 and Table 6. 
Although the high-fat, high-calorie food intake increased the systemic exposure to of Ortikos, it 
is expected that the effect of food intake on the absorption of Entocort EC is similar based on the 
study results of Study-PKD-16-011. Therefore, the Applicant’s proposed administration of 
Ortikos without regard to food is acceptable and is consistent with the dosing instruction for 
Entocort EC. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Figure 5. Mean Plasma Budesonide Concentration-Time Profile After Oral Administration 
of Ortikos 9 mg (Treatment A) and Entocort EC 9 mg (Treatment B) Under Fed Condition 

Treatment A: Budesonide 9 g capsules; Treatment B: Entocort EC 9 mg (3 x 3 mg capsules), (n=18) 
Source: Section 9 5 in CSR PKD_16_011 

Table 5. PK Parameters After Administration of Single Dose Ortikos 9 mg Capsule and 
Entocort EC 9 mg (3 x 3 mg Capsules) Under Fed Condition 

Pharmacokinetic 
Parameter Treatment N of Subjects Arithmetic Mean ± SD (%CV) 
AUC0-t (h·pg/mL) Ortikos 18 38969.1 ± 16650.9 (42.74) 

Entocort EC 18 37010.0 ± 16007.8 (43.3) 
AUC0-∞ (h·pg/mL) Ortikos 18 39644.5 ± 16851.1 (42.5) 

Entocort EC 18 37682.0 ± 16204.4 (43.0) 
Cmax (pg/mL) Ortikos 

Entocort EC 
18 
18 

5931.2 ± 2418.2 (40.8) 
6200.0 ± 2651.2 (42.8) 

Tmax (h)2 Ortikos 
Entocort EC 

18 
18 

5.7 (3.0 – 7.0) 
5.7 (3.0 – 7.5) 

Abbreviations: AUC0-t = area under the curve from time zero to time t; AUC0-∞ = area under the curve from time zero to infinity; Cmax = 
maximum plasma concentration; Tmax = time to maximum plasma concentration; SD = standard deviation; CV = coefficient of variation 
Source: Section 9.4 in CSR PKD_16_011 
1 A high-calorie, high-fat meal was consumed 30 minutes following 10 hours of fasting before drug administration 
2 Median (min-max) 

Table 6. Summary of Statistical Analysis of PK Parameters Under Fed Conditions 

Study PK Parameter Test Reference 
Test/Reference 

Ratio 90% CI 

PKD_16_011 
(n=18) 

AUC0-t (h·pg/mL) 
AUC0-inf (h·pg/mL) 

Cmax (pg/mL) 

35190.65 
35912.82 

5422.89 

33725.51 
34397.95 

5664.30 

104.34 
104.40 
95.74 

95.99, 113.43 
96.25, 113.25 
84.40, 108.60 

Abbreviations: AUC0-t = area under the curve from time zero to time t; AUC0-inf = area under the curve from time zero to infinity; Cmax = 
maximum plasma concentration; CI = confidence interval 
Source: TABLE S2 in CSR PKD_16_011 

For more details, please see Section 14.2. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

General Dosing and Therapeutic Individualization 

General Dosing 

The proposed dosage is consistent with the approved dosage for the listed drug and acceptable. 

Mild to moderate active CD: 
–	 Adults: 9 mg once daily for up to 8 weeks; repeat 8-week treatment courses 

recurring episodes of active disease 
–	 Pediatrics (8–17 years, >25 kg): 9 mg once daily for up to 8 weeks, followed by 6 

mg once daily in the morning for 2 weeks 
Maintenance of clinical remission of mild to moderate CD: 

–	 Adults: 6 mg once daily for up to 3 months; if symptom control is still maintained 
at 3 months an attempt to taper to complete cessation is recommended. 

Tapering From Maintenance Treatment 
Consistent with Entocort EC labeling, tapering of Ortikos after the maintenance treatment will be 
recommended. A specific tapering regimen is not provided in labeling for either product.  
Although Ortikos will not be supplied in a 3-mg dosage strength,  tapering after maintenance 
treatment can still be achieved  by increasing dosing interval and/or using a 3-mg dosage 
strength of another budesonide product.  

Dosing Instruction in Relation to Food Intake 
In a food effect study, administration of Ortikos under fed conditions, i.e., 30 minutes after a 
high-fat, high-calorie breakfast delayed the median time to peak plasma concentrations by an 
hour to 5.5 hours and resulted in 29% increase in mean AUC0-∞ and 53% increase in mean Cmax 
compared to administration under fasted conditions. In the labeling of the listed drug, the 
systemic exposure is stated to be similar with food to without food; therefore, no dosing 
instruction in relation to food intake is specified. Since the systemic exposure to budesonide was 
similar between Ortikos 9 mg and Entocort EC 9 mg under fed condition (Study PKD_16_11), 
no specific dosing instruction in relation to food intake for Ortikos is warranted. 

Alcohol Induced Dose Dumping 
The biopharmaceutic review of in vitro alcohol induced dose dumping studies found that 20% 
and 40 % alcohol in dissolution media increased the drug release rate and extent from Ortikos 6 
mg and 9 mg. The listed drug, Entocort EC, also showed similar alcohol-induced dose dumping. 
Therefore, the risk of dose dumping from Ortikos is considered similar to that of Entocort EC. 
There is no specific dosing instruction in relation to alcohol consumption in the labeling of 
Entocort EC while Entocort EC is recommended to be taken in the morning. Since the risk of 
dose dumping from either a 6 mg or a 9 mg capsule of Ortikos is similar to that of a 3 mg capsule 
of Entocort EC, and no notable safety issues have been reported thus far in relation to alcohol for 
Entocort EC, no specific administration instruction in relation to alcohol specific dosing 
instruction will be included in labeling of Ortikos, which is consistent with Entocort EC labeling. 
See Section 4 of this review and the OPQ Quality Review for more details. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Therapeutic Individualization 

Patients With Hepatic Impairment 
In the labeling for Entocort EC, there is no recommendation for dosage adjustment in patients 
with mild hepatic impairment. For patients with moderate hepatic impairment, the 
recommendation is to consider reducing the dosage in adults to 3 mg once daily. There is no PK 
data or safety data in patients with severe hepatic impairment and, therefore, the 
recommendation is to avoid use in severe hepatic impairment patients. 

Ortikos will not be supplied in a 3 mg dosage strength; therefore, the recommendation is to avoid 
use of Ortikos in patients with moderate hepatic impairment. As with Entocort EC, there is no 
PK or safety data with Ortikos in patients with severe hepatic impairment and, therefore, the 
recommendation is to avoid use in severe hepatic impairment patients. 

Outstanding Issues 

None. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

7 Sources of Clinical Data and Review Strategy 

Table of Clinical Studies 

The Applicant did not conduct any controlled clinical trials of efficacy or safety. Study 
11742615 (Bioequivalence Study) and Study 11742630 (Food Effect Study) are described in 
Section 6 and Section 14.2 of this Review. 

Review Strategy 

The clinical section of this unireview focuses on the safety results of the BA/BE Study 11742615 
and the food effect Study 11742630. See Section 6 for the review of PK and relative BA results. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

8 Statistical and Clinical Evaluation 

Review of Relevant Individual Trials Used to Support Efficacy 

The Applicant did not conduct any controlled clinical trials of efficacy. The relative BA/BE 
study (Study 11742615) and the food effect study (Study 11742630) are described in Section 6 
and Section 14.2 of this Review. 

Review of Safety 

Safety Review Approach 

The bioequivalence Study 11742615 and the food effect Study 11742630 were reviewed for 
safety of Ortikos. 

Adequacy of Applicant’s Clinical Safety Assessments 

Issues Regarding Data Integrity and Submission Quality 

The quality of the overall submission met the requirement for clinical safety assessment. There 
are no issues with data integrity that precluded the analysis and conclusions.  

Categorization of Adverse Events 

The process for recording, coding, and categorizing adverse events (AEs) and safety analyses 
were reasonable and appropriate. 

Summary of Safety Results 

The results show that there were no deaths reported during the conduct of the studies. There were
 
no serious AEs reported during the studies. There was no subject who discontinued from the
 
study due to an AE. 


Overall:
 
There were 47 AEs that occurred in 29 of 92 subjects who participated in the two studies. Forty-

four of the 47 AEs were considered “mild” in intensity; and 3 of these were considered 

“moderate” in intensity. All 47 AEs had an outcome of “recovered/resolved”. 


Study 11742615 (Relative BA/BE Study): 
In Study 11742615 (Relative BA/BE study), 26 AEs were reported by 15 of the 48 subjects who 
participated in the study. Twelve occurred after administration of Test A (Ortikos), and 14 
occurred after administration of Reference B (Entocort EC). The AE profile appeared to be 
similar between the two groups. 

See the table below. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Table 7. Frequency of Adverse Events by MedDRA Term (Study 11742615; Relative 
BA/BE Study) 

Body System/Adverse Event Test A, N (%) Reference B, N (%) 
Gastrointestinal disorders 

Abdominal pain 1 (2.2%) 0 (0.0%) 
Nausea 0 (0.0%) 1 (2.1%) 

Injury, poisoning and procedural complications 
Tongue injury 1 (2.2%) 0 (0.0%) 

Investigations 
Alanine aminotransferase increased 1 (2.2%) 0 (0.0%) 
Aspartate aminotransferase increased 1 (2.2%) 1 (2.1%) 
Blood bilirubin increased 1 (2.2%) 0 (0.0%) 
Blood pressure decreased 1 (2.2%) 1 (2.1%) 
Blood pressure increased 1 (2.2%) 1 (2.1%) 
Heart rate increased 1 (2.2%) 0 (0.0%) 
Urine analysis abnormal 3 (6.5%) 3 (6.3%) 

Musculoskeletal and connective tissue disorders 
Back pain 0 (0.0%) 1 (2.1%) 
Muscle spasms 0 (0.0%) 1 (2.1%) 

Nervous system disorders 
Dizziness 0 (0.0%) 2 (4.2%) 
Headache 0 (0.0%) 1 (2.1%) 

Total N (%) 9 (19.6%) 9 (18.8%) 
Source: Table 12.2.2.1 Frequency of Adverse Events by Body System and MedDRA Term in 11742615 study report 
N% = (Number of subjects reporting AE / number of subjects dosed with respective study drug) x 100 
Total N%= (Number of subjects that reported at least one AE / number of subjects dosed with respective study drug) x 100 
Test product = 46 subjects dosed. Reference product = 48 subjects dosed 
Test A: Ortikos, Reference B: Entocort EC 
From Study 11742615 Report, page 57/92 

Study 11742630 (Food Effect Study): 
In Study 11742630, 21 AEs were reported by 14 of the 44 subjects who received Ortikos and 
participated in the study. Twelve occurred after administration of Test A (fasting conditions), 
and 14 occurred after administration of Treatment B (fed conditions). Although administration of 
Ortikos under fed conditions resulted in higher exposure than fasting conditions (29% increase in 
mean AUC0-∞ and 53% increase in mean Cmax; see Section 6 of this Review), a clear association 
of greater AE’s in fed conditions versus fasting conditions was not appreciated. The AE profile 
appeared to be similar between the two groups. 

See the table below. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Table 8. Frequency of Adverse Events by MedDRA Term (Study 11742630; Food Effect 
Study) 

Body System/Adverse Event Test A, N (%) Reference B, N (%) 
Gastrointestinal disorders 

Diarrhea 0 (0.0%) 1 (2.3%) 
Infections and infestations 

Pyuria 3 (7.1%) 0 (0.0%) 
Investigations 

Alanine aminotransferase increased 1 (2.4%) 0 (0.0%) 
Blood glucose increased 0 (0.0%) 1 (2.3%) 
Blood pressure decreased 1 (2.4%) 0 (0.0%) 
Blood pressure increased 4 (9.5%) 5 (11.4%) 
Neutrophil count increased 0 (0.0%) 1 (2.3%) 
Urine analysis abnormal 1 (2.4%) 0 (0.0%) 
White blood cell count increased 0 (0.0%) 1 (2.3%) 

Nervous system disorders 
Dizziness 1 (2.4%) 0 (0.0%) 
Headache 1 (2.4%) 0 (0.0%) 

Total N (%) 10 (23.8%) 7 (15.9%) 
Source: Table 12.2.2.1 Frequency of Adverse Events by Body System Term in 11742630 study report 
N%=(Number of subjects reporting AE / number of subjects dosed with respective study drug) x 100 
Total N%=(Number of subjects that reported at least one AE / number of subjects dosed with respective study drug) x 100. 
Treatment A=42 subjects dosed. Treatment B=44 subjects dosed 
Treatment A: Ortikos 9 mg capsule, fasting conditions, Treatment B: Ortikos 9 mg, fed conditions. 
From Study 11742630 Report, Page 44/67 

Safety in the Postmarket Setting 

There were no new safety issues identified through U.S. and foreign postmarket experience 
based on the Periodic Adverse Drug Experience Reports for Entocort EC through November 2, 
2017, as compared with the current Entocort EC label.  

There were no postmarket safety assessments conducted by the Office of Surveillance and 
Epidemiology. 

Conclusions and Recommendations 

Ortikos 9 mg and Entocort EC 9 mg showed showed comparable systemic exposure that met the 
BE criteria. 

Based on the results of Study 11742615, the AE profile was similar between the two products. 

No clinical safety or efficacy studies were conducted with Ortikos. Supportive safety information 
was obtained from the BE and food effect studies. No new safety signals were identified in these 
studies conducted in healthy subjects. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

9	 Advisory Committee Meeting and Other External Consultations 

No advisory committee meeting or other external consultations was held. 

10 Labeling Recommendations 

Prescription Drug Labeling 

The final agreed-upon labeling reflects changes made from the originally submitted, Applicant 
proposed labeling. 

As stated in Section 3.1, Ortikos is an extended-release capsule. Therefore, the Product Title and 
other sections of labeling describe the product as such. 

The prescribing information for Ortikos is based upon the prescribing information for Entocort 
EC with the following substantive differences in the Dosage and Administration section: 
•	 The prescribing information for Entocort EC includes information on how the capsules 

can be opened and the contents sprinkled on soft food, such as apple sauce, or in apple 
juice for patients who cannot swallow the capsules whole. Ortikos has not conducted a 
BA study of intact compared to opened capsules, so this method of administration is not 
included in the labeling for Ortikos. 

•	 The prescribing information for Entocort EC includes a dosage adjustment for adult 
patients with moderate hepatic impairment (reduce the dosage to 3 mg once daily). As 
described in Section 6.4, the recommendation for Ortikos is to avoid use in patients with 
moderate hepatic impairment due to lack of a 3-mg dosage strength. 

11Risk Evaluation and Mitigation Strategies 

Risk evaluation and mitigation strategies were not recommended. 

12Postmarketing Requirements and Commitment 

No post marketing requirements and/or commitments are recommended. 

This NDA does not meet the criteria to trigger Pediatric Research Equity Act postmarketing 
requirement because Ortikos does not represent new dosage form or new dosage regimen from 
the listed drug, Entocort EC.  
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

13Division Director (DGIEP) Comments 

I concur with the recommendation of the review team to take a Tentative Approval action for 
NDA 211929 for Ortikos 6 mg and 9 mg for the treatment of mild to moderate active Crohn’s 
disease involving the ileum and/or the ascending colon in patients 8 years and older, and 
maintenance of clinical remission of mild to moderate Crohn’s disease involving the ileum 
and/or the ascending colon for up to 3 months in adults. This is a 505(b)(2) application that relies 
on FDA’s previous findings of safety and effectiveness for Entocort EC 3 mg as the listed drug. 
The proposed indications and dosage for Ortikos are the same as Entocort EC. Entocort EC was 
approved on October 2, 2001, under NDA 021324. Because Entocort EC is protected by 
marketing exclusivity expiring on April 29, 2019, a full approval cannot be granted at this time.  

I agree with the review team that data submitted in this NDA are adequate to support a 
conclusion that the effectiveness of Ortikos for the proposed indications is supported by reliance 
on the Agency’s previous findings of effectiveness of Entocort EC and demonstration of 
comparable bioavailability (BA) between Ortikos and Entocort EC. Specifically, in a relative BA 
study (Study 11742615), the systemic exposure between Ortikos 9 mg and Entocort EC 3 mg 
given as three capsules (i.e., 9 mg total) met the bioequivalence criteria. A biowaiver request was 
granted for Ortikos 6 mg based on the pharmacokinetic proportionality between the 9 mg and 6 
mg strengths, and the formulation proportionality and similar dissolution profiles between two 
strengths. 

The safety profile remains unchanged from that of Entocort EC; no new safety concerns were 
identified in studies conducted with Ortikos. The review team noted that , 
an impurity found in Ortikos as well as other corticosteroid drug products, contains a

 However, it was determined that this class of impurities should be 
regulated as ordinary impurities as per ICH Q3A and Q3B, based on the cumulative internal 
FDA experience with  impurities in corticosteroid drug products. Thus, the 
Applicant’s proposed specification of not more than % (stability) for 
was deemed acceptable. 

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)

The benefit-risk of Ortikos remains the same as Entocort EC; Ortikos will provide another option 
for patients with mild to moderate active Crohn’s disease who require treatment with 
budesonide. In addition, Ortikos provides higher strength budesonide extended-release capsules 
(i.e., 6 mg and 9mg), which will reduce the number of capsules that would need to be taken by 
patients daily. However, due to lack of a 3-mg dose strength, Ortikos should be avoided in 
patients with moderate hepatic impairment, in contrast to Entocort EC that recommends a 
reduction of dosage to 3 mg once daily. 

No postmarketing studies will be required. This NDA does not meet the criteria to trigger 
Pediatric Research Equity Act postmarketing requirement since Ortikos does not represent new 
dosage form or new dosing regimen from the listed drug.  
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

14Appendices 

Disclaimer: This review uses terminology regarding Ortikos and Entocort EC based on the 
Applicant’s original NDA submission. The terminology has been revised in the course of this 
review. 

Financial Disclosure 

Covered Clinical Study (Name and/or Number): Studies 11742615 and 11742630 

Table 9. Summary of Financial Disclosure 

Was a list of clinical investigators provided? Yes √ No (Request list from Applicant) 
Total number of investigators identified: Four 
Number of investigators who are Sponsor employees (including both full-time and part-time employees): None 
Number of investigators with disclosable financial interests/arrangements (Form FDA 3455): None 
If there are investigators with disclosable financial interests/arrangements, identify the number of investigators 
with interests/arrangements in each category (as defined in 21 CFR 54.2(a), (b), (c) and (f)): N/A 
Compensation to the investigator for conducting the study where the value could be influenced by the outcome 
of the study: 
Significant payments of other sorts: 
Proprietary interest in the product tested held by investigator: 
Significant equity interest held by investigator in Sponsor of covered study: 
Is an attachment provided with details of the disclosable 
financial interests/arrangements? 

Yes No (Request details from Applicant) 

Is a description of the steps taken to minimize potential 
bias provided? 

Yes No (Request information from 
Applicant) 

Number of investigators with certification of due diligence (Form FDA 3454, box 3) 
Is an attachment provided with the reason? Yes No (Request explanation from 

Applicant) 
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(b) (4)

(b) (4)

Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

OCP Appendices 

The Applicant conducted four PK studies using the to-be-marketed formulation, including two 
pilot relative BA studies (PKD-16-010, PKD-16-011), a pivotal BE study (Study 11742615) and 
one food effect study (Study 11742630).  In addition, two pilot relative BA studies using a 
different formulation (talc content) were conducted (PKD-13-487 and PKD-13-488).  Two pilot 
studies, PKD-13-487 and PKD-13-488 were not reviewed in-depth because a different 
formulation was used. 

The relative bioavailability of Ortikos compared to Entocort EC under fasted condition were 
assessed in Study 11742615 (n=46)  and a pilot Study PKD-16-010 (n=18).  For the assessment 
of BE between two products, only Study 11742615 was reviewed.  

Individual study review includes for the Studies 11742615, 11742630, and PKD-16-011.  

Pivotal BE Study Under Fasting Condition (Study 11742615) 

Table 10. Study Information (Study 11742615) 

Protocol Number 11742615 

Study title 

A Study to Evaluate the Relative Bioavailability of a Test Formulation of 
Budesonide Capsules, 9 mg (Sun Pharmaceutical Industries Limited) 
Compared to an Equivalent Dose (3 x 3 mg) of Entocort® EC 
(budesonide) Capsules, 3 mg (Manufactured for:  By: 

) in Healthy Adult Subjects under Fasted Conditions 

Clinical site 
(name & address) 

Novum Pharmaceutical Research Services, 
11300 Richmond Avenue 
Houston, TX 77082 
Tel: (281) 368-8100 
FAX: (832) 486-9775 

Principal clinical investigator 

Robert A. Weaver, M.D., CPI 
Novum Pharmaceutical Research Services 
11300 Richmond Avenue 
Houston, TX 77082 
United States of America (USA) 

Dates of the study Study Initiation Date: First Subject First Visit: August 16, 2017 
Study Completion Date: Last Subject Last Visit: September 13, 2017 

Analytical site 
Sun Pharmaceutical Industries Limited 
Pharmacokinetics Department, Tandalja, 
Vadodara, Gujarat, India 

Sample collection dates 

Period 1: August 16, 2017 to August 17, 2017 
Period 2: August 21, 2017 to August 22, 2017 
Period 3: September 7, 2017 to September 8, 2017 
Period 4: September 12, 2017 to September 13, 2017 

Analysis dates 
Date of first sample collection: August 16, 2017 
Last date of sample extraction: October 24, 2017 
Duration of sample storage: 70 days 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Sample storage: 
(a) Duration (no. of days from the first 
day of sample collection to the last day 
of sample analysis) 
(b) Temperature range (e.g., 
-20°C to -80°C) 

(a) 70 days 

(b) -65±10°C 

Long-term storage stability (LTSS) 
coverage (no. days @ temp ºC) 

Up to 75 days at ≤-15°C & ≤-55°C nominal in human plasma 

Table 11. Product Information (Study 11742615) 

Treatment Treatment A (Test, A) Treatment B (Reference, B) 

Formulation Budesonide Capsules, 9 mg Entocort EC 

Manufacturer Sun Pharmaceutical Industries 
Limited 

(b) (4)

Lot no. JKR4660B FT0045 

Manufacture date 02/2016 -

Expiration date To be determined 07/2018 

Strength/potency 9 mg 3 mg 

Dosage form Capsule for oral use Capsule for oral use 
Are the test and reference products 
expired at the time of study? 
If yes, please comment 

☒ Yes    ☒ No 

Is same biobatch used in the dissolution 
and all BE studies? 
If no, please comment 

☒ Yes    ☐ No 

Is difference of the potency values for the 
test and RLD within 5%? 
If no, please comment 

☒ Yes    ☐ No 

Table 12. Study Design (Study 11742615) 

Number of subjects Forty-eight subjects were enrolled and 43 completed all 4 periods of the study. 

Route / dose of administration Oral / 9 mg 
(1 capsule of budesonide capsule 9 mg and 3 capsules of Entocort® EC 3 mg) 

No. of sequences 2 (ABAB and BABA) 
No. of periods 4 
No. of treatments 2 
Washout period 5 days 
Study condition Fasting 

Randomization ☒ Yes    ☐ No 

Blood sampling time points predose, 1.0, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 8.0, 10.0, 12.0, 16.0, 24.0, 
and 36.0 hours postdose 

IRB approval ☒ Yes    

Length of fasting At least 10 hours 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Safety monitoring ☒ Yes   ☐ No 

Reviewer’s comments: The BE study design is adequate. 
•	 The plasma elimination half-life of budesonide after administration of IV doses ranged 

between 2 and 3.6 hours per product label. The washout period was longer than 5 
half-lives and appropriate. 

•	 The replicated crossover study design allows the Sponsor to estimate the sWR to apply 
reference-scaled average BE method. 

Clinical Results 

Table 13. Summary of Demographic and Baseline Characteristics (Safety Set, Study 
11742615) 

Treatment Groups
 
Test A (N=46) Reference B (N=46)
 

Age (years) Mean ± SD (Range) 35.5±10.9 (21–61) 35.5±10.9 (21–61) 

Age groups 

<18 
18–40 
41–64 
65–75 
>75 

0 (0.0%) 
31 (67.4%) 
15 (32.6%) 

0 (0.0%) 
0 (0.0%) 

0 (0.0%) 
31 (67.4%) 
15 (32.6%) 

0 (0.0%) 
0 (0.0%) 

Sex Male 
Female 

25 (54.3%) 
21 (45.7%) 

25 (54.3%) 
21 (45.7%) 

Ethnicity* 

Race* 

BMI (kg/m2) 
Height (in) 

Hispanic or Latino 
Not Hispanic or Latino 
American Indian or Alaska Native 
Asian 
Black or African American 
Native Hawaiian or Other Pacific Is
White 
Multiple 
Mean ± SD (Range) 
Mean ± SD (Range) 

8 (17.4%) 
38 (82.6%) 

1 (2.2%) 
0 (0.0%) 

36 (76.1%) 
lander 0 (0.0%) 

9 (19.6%) 
0 (0.0%) 

26.5±2.5 (21–30) 
67.5±4.0 (60–78) 

8 (17.4%) 
38 (82.6%) 

1 (2.2%) 
0 (0.0%) 

36 (76.1%) 
0 (0.0%) 

9 (19.6%) 
0 (0.0%) 

26.5±2.5 (21–30) 
67.5±4.0 (60–78) 

Weight (lbs) Mean ± SD (Range)	 171.8±24.7 (128–230) 171.8±24.7 (128–230) 
Yes	 3 (6.5%) 3 (6.5%) Tobacco user† No	 43 (93.5%) 43 (93.5%) 

Abbreviations: BMI = body mass index; SD = standard deviation 
Source: Table 11.2.2 Summary Demographics in 11742615 study report 
* Categories based on FDA Guidance “Collection of Race and Ethnicity Data in Clinical Trials”, Issue Date: October 26, 2016 
†Defined as current tobacco user (having used tobacco- or nicotine-containing products within 30 days before initial dosing) 

Reviewer’s comments: The demographics profile was acceptable. 

Table 14. Dropout Information (Study 11742615) 

Subject ID 
(b) (6)

Sequence Discontinue Period Reason for Missing Period(s) Completed Treatment(s) 
ABAB Washout 2 Withdrawal by subject Period 1 and 2 
BABA Treatment 3 Withdrawal by subject Period 1 and 2 
BABA Treatment 4 Withdrawal by subject Period 1, 2 and 3 
ABAB Treatment 3 Withdrawal by subject Period 1 and 2 
ABAB Washout 3 Withdrawal by subject Period 1, 2 and 3 

Source: Study 11742615 Discontinued Patients 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Study Adverse Events (source: page 56–57 of 11742615 study report) 

Twenty-six AEs were reported by 15 of the 48 subjects who participated in this study. Of the 
reported AEs, 12 occurred after administration of Test A and 14 occurred after administration 
of Reference B. All the reported AEs were considered “mild” severity. Of these, 17 AEs had an 
outcome of “recovered/resolved” and 9 had an outcome of “unknown.” 

No deaths were reported during this study. See Section 8 for more comments. 

Table 15. Subjects Experiencing Emesis (Study 11742615) 

Were subjects who experienced vomiting included in statistical analysis? ☐ Yes    ☒ No ☐ N/A    

If yes, does the time of emesis exceed two times the median Tmax value (immediate 
release products) or the labeled dosing interval (modified release products)? ☐ Yes    ☐ No ☒ N/A   

Was the adverse event profile observed comparable for the test and reference 
product? ☒ Yes    ☐ No 

Are there any serious adverse events or death? ☐ Yes    ☒ No 
Are there any other safety concerns based on the adverse event profile? ☐ Yes    ☒ No 
Source: Page 17 of 11742615 study report 

No subjects experienced emesis during the study. 

Table 16. Protocol Deviations 

If the firm used nominal time points, the sampling time deviations (if any) >5% 
and 90% CI of any PK parameters is border line, please reanalyze data using 
actual sampling time. 

☒ Actual ☐ Nominal 

Is the dropout/withdrawal/exclusion of subjects and protocol deviations as per the 
criteria mentioned in the IRB approved study protocol? ☒ Yes    ☐ No 

There were no protocol deviations reported during course of this study. 

Bioanalytical Validation and Results
 

Table 17. SOPs Dealing With Sample Analysis Including Repeat Analysis (Study 11742615)
 

SOP No. SOP Title Revision Effective Date of SOP 

PKD/S/015 Verification of Chromatograms, Peak Integration and 
Chromatographic acceptance criteria 05 December 3, 2013 

PKD/S/034 Preparation, Identification and Acceptance Criteria of Stock 
solutions, Calibration standards and Quality control samples. 04 September 9, 2016 

PKD/S/019 Repeat sample(s) identification, re-analysis and reporting of 
final concentration 07 June 29, 2017 

PKD/S/033 Chromatographic analysis of study samples. 06 June 29, 2017 
PKD/S/031 Procedure for Detection of Statistical Outlier 04 November 11, 2016 
PKD/S/035 Identification and reanalysis of Incurred sample 06 February 17, 2017 

PKD/S/010 Evaluation of stability of drugs in biological matrix & 
solution 11 August 16, 2016 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
PKD/S/013 Bioanalytical Method Validation 07 July 1, 2017 
PKD/S/050 Partial Bioanalytical Method Validation 04 September 15, 2016 
All necessary SOPs submitted? ☒ Yes    ☐ No 
Source: Bioanalysis report of Study 11742615 

Table 18. Prestudy Bioanalytical Method Validation (Study 11742615)15 

Items Results 
Analyte Budesonide 
Internal standard (IS) Budesonide D8 

LLOQ: 49.1 pg/mL, ULOQ: 8188.4 pg/mL Limit of quantitation LLOQ: 49.1 pg/mL, ULOQ: 8178.8 pg/mL (*) 
QC Low A: 103.2% 

Relative recovery of analyte (%) QC Med B: 107.2% 
QC High: 104.1% 

Relative recovery of IS (%) 110.7% 
QC Low A: 105.1% 

Absolute recovery of analyte (%) QC Med B: 90.4% 
QC High: 99.8% 

Absolute recovery of IS (%) 98.7% 
49.1, 98.3, 184.2, 573.2, 1310.1, 3275.4, 4790.2, 5936.6, 8188.4 Standard curve concentrations (pg/mL) 49.1, 98.1, 184.0, 572.5, 1308.6, 3271.5, 4784.6, 5929.6, 8178.8 (*) 
LLQC: 51.0 

QC concentrations (pg/mL) 

Low QC A: 147.0 
Low QC B: 440.9 
Medium QC A: 1918.6 
Medium QC B: 3633.2 
High QC: 6266.2 
ULQC: 8184.8 

Low QC A: 147.2 (*) 
Low QC B: 441.5 (*) 
Medium QC A: 1921.3 (*) 
Medium QC B: 3638.1 (*) 
High QC: 6274.8 (*) 

DQC: 20411.1 
QC intraday precision range (%) 1.1% to 4.3% 
QC intraday accuracy range (%) 95.9% to 104.9% 
QC interday precision range (%) 0.7% to 4.6% 
QC interday accuracy range (%) 92.4% to 104.9% 

9 hours at room temperature (in plasma) Bench-top stability (hours) 2 hours at room temperature (in blood) 
Stock solution stability (days) 23 days for Analyte and 48 Days for Internal Standard @ 2–8°C 

98 hours in glass vials @ 6oCPost-processed stability (hours) 
99 hours in polypropylene vials @ 6oC 

Post extraction bench top stability 7 hours in glass and polypropylene vials at room temperature 
Dry extract stability (hours) 7 hours at room temperature 
Evaporation stability (hours) 1 hour at 50°C 
Freeze-thaw stability (cycles) 3 cycles at ≤-15ºC & ≤-55°C 
Long-term storage stability (days) 47 days at ≤-15ºC & ≤-55°C 

1.5–3 times ULOQ concentration (20411.1 pg/mL) diluted 5 folds. 

15 NDA 211929 – Sequence 0001 – Study 11742615: Bioanalytical Method Validation Report 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Items Results 
Dilution integrity % Accuracy: 1/5th : 97.3 

% Precision: 1/5th : 1.4 
Selectivity No significant interference observed in blank plasma samples 
(*): freshly prepared for LT stability in Matrix Experiment 

SOP for bioanalytical method validation submitted? ☒ Yes    ☐ No 

Is the same anticoagulant used in the premethod validation study and BE sample 
analysis? 
If not, was cross validation study conducted? 

☒ Yes    ☐ No 

Does the duration of the each of the long-term storage stability parameters support the 
sample preparation/assay duration and clinical study sample storage temperature? ☒ Yes    ☐ No 

Was the % recovery consistent across QC concentrations? ☒ Yes   ☐ No 

Was the prestudy validation of the bioanalytical method used for the pivotal 
bioequivalence studies acceptable? ☒ Yes    ☐ No 

Sample Analysis Calibration and Quality Control 

Preparation of Stock Solutions, Calibration Standards and Quality Control Samples 
Stock solutions of Analyte (budesonide) and Internal standard (budesonide D8) were prepared 
according to the applicable Analytical Test Procedure and Standard Operating Procedure entitled 
“Preparation, Identification and Acceptance criteria of Stock Solutions, Calibration Standards, 
Quality Control samples” (Standard Operating Procedure No. PKD/S/034, Revision No.: 04) and 
were stored at 2 to 8°C. 

Calibration Standards 
4% of working CC solution (prepared on 06-09-17) was spiked in pooled blank K2 EDTA 
plasma for bulk spiking on date 13-09-17. 350 µL of Bulk spiked CC were aliquoted for storage 
and stored at -65°C±10°C or below. 
Table 19. Calibration Standards (Study 11742615) 

ID CS1 CS1D CS2 CS3 CS4 CS5 CS6 CS7 CS8 CS9 CS9D 
Final conc. (pg/mL) 49.3 49.3 98.7 185.0 575.7 1315.8 3289.6 4811.0 5962.3 8182.8 8182.8 

Quality Control Samples 
4% of working QC solution (prepared on 06-09-17) was spiked in pooled blank K2 EDTA 
plasma for bulk spiking on date 13-09-17. 350 µL of Bulk spiked QC (200 µL for DQC) were 
aliquoted for storage and stored at -65°C±10°C or below. 
Table 20. Quality Control Samples (Study 11742615) 

ID LQC-A LQC-B MQC-A MQC-B HQC DQC 
Final conc. (pg/mL) 147.9 443.8 1931.5 3657.5 6308.1 20547.6 

Are the concentrations of standard curve and QC samples relevant to the 
concentration of the samples? ☒ Yes    ☐ No 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Are there any concerns related to sample analysis (including rejected runs, 
reinjection, sample dilution, etc.)? ☐ Yes    ☒ No 

Were 20% of chromatograms included? ☒ Yes    ☐ No 

Were chromatograms serially or randomly selected? ☒ serially, subjects 
☐ randomly 

Any interfering peaks in chromatogram? ☐ Yes    ☒ No 

Were the chromatograms submitted by the firm acceptable? ☒ Yes    ☐ No 

Were 100% raw analytical data, including failed runs, provided? ☒ Yes    ☐ No 

Table 21. Reanalysis of Study Samples (Study 11742615) 

Number of Recalculated Values 
Number of Samples Reanalyzed Used After Reanalysis 

% of Total 
Sample Reassays Actual Number % of Total Assays Actual Number Assays 
Reason Total T R T (%) R (%) T R T (%) R (%) 
Pharmacokinetic* 0 0 0 0.00 0.00 0 0 0.00 0.00 
Incomplete analysis 3 1 2 0.03 0.06 1 2 0.03 0.06 
Sample concentration 6 6 0 0.19 0.00 6 0 0.19 0.00 

above upper limit of 
quantitation 

Analyte concentration in 1 1 0 0.03 0.00 1 0 0.03 0.00 
predose samples 

Total 10 8 2 0.26 0.06 8 2 0.26 0.06 
Source: Table 3 Summary of Study Sample Reassays Study 11472615 Bioanalytical report 
*: No sample repeat is allowed for this reason as per SOP 
Total 3102 samples were analyzed 

Does the reviewer agree with the reanalysis of study samples: analytical and/or 
PK repeat? ☒ Yes    ☐ No 

If no, is recalculation of PK parameters necessary? ☐ Yes    ☐ No ☒ N/A 

Did recalculation of PK parameters change the study outcome? ☐ Yes    ☐ No ☒ N/A 

Are the PK parameters of reanalysis still within the acceptance limits for the 90% 
CI? ☐ Yes    ☐ No ☒ N/A 

Table 22. Incurred Sample Reproducibility (Study 11742615) 

Analyte Name Total Incurred Sample 
No. of Samples Within 

+20% Difference 
% of Samples Within 

+20% Difference 
Budesonide 349 344 98.6 
Source: Table 9 Summary of Incurred Sample Analysis Study 11472615 Bioanalytical report 
Total 3102 samples were analyzed 

Reviewer’s comments: Incurred sample reproducibility results are acceptable. 

Pharmacokinetic and BE Analysis Results 

The mean BE analysis and PK parameters under fasting condition are summarized in 
Table 1 and Table 2, respectively. The BE analysis conducted by the reviewer is summarized in 
Table 23. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Table 23. Summary of BE Analysis Under Fasting Condition by the OCP Reviewer 

Parameter T/R Ratio 
90% Confidence 

Interval (%) sWR 

95% Upper Limit 
of Critical Bound Conclusion 

AUClast (N=46) 108.0 102.6, 111.3 <0.294 - BE based on 90% CI of the 

AUCinf (N=46) 104.8 99.7, 110.0 <0.294 - Test/Reference geometric mean ratio 
within [0.80, 1.25] 
BE based on the 95% upper 
confidence bound for (𝑌𝑌𝑇𝑇 − 𝑌𝑌𝑅𝑅)2 − 

Cmax (N=41) 103.8 - 0.3143 -0.080 2 ≤ 0 and the point estimate of 𝜃𝜃𝑠𝑠𝑤𝑤𝑤𝑤
the Test/Reference geometric mean 
ratio falling within [0.80, 1.25]a 

a 𝑌𝑌𝑇𝑇 𝑎𝑎𝑎𝑎𝑎𝑎 𝑌𝑌𝑅𝑅 are the means of the ln-transformed PK endpoint (AUC and/or Cmax) obtained from the BE study for the test and reference products, 
2 

respectively; 𝜃𝜃 ≡ 
ln(1.25) is the scaled average BE limit; and 𝜎𝜎𝑤𝑤0=0.25 is the regulatory limit. 
𝜎𝜎𝑤𝑤0 

Reviewer’s comments: 
•	 The reviewer repeated the BE analysis from adpc.xpt, the dataset that contains 

concentration data. PK parameters (Cmax, AUClast, and AUCinf) were calculated by 
noncompartment analysis in Phoenix. Reference-scaled BE analysis was also performed 
in SAS and the results are summarized in Table 23. The BE was established for Cmax 
(scaled BE), AUClast (average BE), and AUCinf (average BE). 

Food Effect Study (Study 11742630) 

Table 24. Study Information (Study 11742630) 

Protocol Number 11742630 

Study title A Study to Investigate the Food Effect of Budesonide Capsules, 9 mg 
(Sun Pharmaceutical Industries Limited) in Healthy Adult Subjects 

Clinical site 
(name & address) 

Novum Pharmaceutical Research Services, 
11300 Richmond Avenue 
Houston, TX 77082 
Tel: (281) 368-8100 
FAX: (832) 486-9775 

Principal clinical investigator 

Robert A. Weaver, M.D., CPI 
Novum Pharmaceutical Research Services 
11300 Richmond Avenue 
Houston, TX 77082 
United States of America (USA) 

Dates of the study Study Initiation Date: First Subject First Visit: November 15, 2017 
Study Completion Date: Last Subject Last Visit: November 21, 2017 

Analytical site 
Sun Pharmaceutical Industries Limited 
Pharmacokinetics Department, Tandalja, 
Vadodara, Gujarat, India 

Sample collection dates Period 1: November 15, 2017 to November 16, 2017 
Period 2: November 21, 2017 to November 22, 2017 

Analysis dates Date of first sample collection: November 15, 2017 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Last date of sample extraction: December 15, 2017 
Duration of sample storage: 31 days 

Sample storage: 
(a) Duration (no. of days from the first 
day of sample collection to the last day 
of sample analysis) 
(b) Temperature range (e.g., 
-20°C to -80°C) 

(a) 31 days 

(b) -65±10°C 

Long-term storage stability (LTSS) 
coverage (no. days @ temp ºC) 

Up to 75 days at ≤-15°C & ≤-55°C nominal in human plasma 

Table 25. Product Information (Study 11742630) 

Treatment Treatment A Treatment B 

Formulation Budesonide Capsules, 9 mg Budesonide Capsules, 9 mg 

Manufacturer Sun Pharmaceutical Industries 
Limited 

Sun Pharmaceutical Industries 
Limited 

Lot no. JKR4660B JKR4660B 

Manufacture date 02/2016 02/2016 

Dosing instruction Administer following an overnight 
fast of at least 10 hours 

Administer following a 
standardized high-fat, high-calorie 
breakfast preceded by an overnight 

fast of at least 10 hours 

Strength/potency 9 mg 9 mg 

Dosage form Capsule for oral use Capsule for oral use 
Are the test and reference products 
expired at the time of study? 
If yes, please comment 

☐ Yes    ☒ No 

Is same biobatch used in the dissolution 
and all BE studies? 
If no, please comment 

☒ Yes    ☐ No 

Is difference of the potency values for 
the test and RLD within 5%? 
If no, please comment 

☒ Yes    ☐ No 

Table 26. Study Design (Study 11742630) 

Number of Subjects Forty-four subjects were enrolled and 42 completed both periods of the 
study. 

Route / dose of administration Oral / 9 mg 
No. of sequences 2 (AB and BA) 
No. of periods 3 
No. of treatments 2 
Washout period 5 days 
Study condition Fasting/Fed 

Randomization ☒ Yes    ☐ No 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Blood sampling time points predose, 1.0, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 
9.0, 10.0, 12.0, 16.0, 24.0, and 36.0 hours postdose 

IRB approval ☒ Yes    

Length of fasting At least 10 hours 

Safety monitoring ☒ Yes   ☐ No 

Reviewer’s comments: The BE study design is adequate. 
•	 The plasma elimination half-life of budesonide after administration of IV doses ranged 

between 2 and 3.6 hours per product label. The washout period was longer than 5 half-
lives and appropriate. 

•	 There were sufficient sampling time points around Tmax (4.5 hours) so that Cmax and Tmax 
can be captured. 

Clinical Results 

Table 27. Summary of Demographic and Baseline Characteristics (Safety Set, Study 
11742630) 

Treatment Groups
 
Test A (N=46) Reference B (N=46)
 

Age (years) Mean ± SD (Range) 39.6±13.3 (23–65) 39.6±13.3 (23–65) 

Age groups 

<18 
18–40 
41–64 
65–75 
>75 

0 (0.0%) 
28 (66.7%) 
11 (26.2%) 

3 (7.1%) 
0 (0.0%) 

0 (0.0%) 
28 (66.7%) 
11 (26.2%) 

3 (7.1%) 
0 (0.0%) 

Sex Male 
Female 

28 (66.7%) 
14 (33.3%) 

28 (66.7%) 
14 (33.3%) 

Ethnicity* 

Race* 

BMI (kg/m2) 
Height (in) 

Hispanic or Latino 
Not Hispanic or Latino 
American Indian or Alaska Native 
Asian 
Black or African American 
Native Hawaiian or Other Pacific Is
White 
Multiple 
Mean ± SD (Range) 
Mean ± SD (Range) 

5 (11.9%) 
37 (88.1%) 

0 (0.0%) 
1 (2.4%) 

32 (76.2%) 
lander 0 (0.0%) 

6 (14.3%) 
3 (7.1%) 

25.8±2.9 (19.5–29.9) 
67.9±4.5 (59–78) 

5 (11.9%) 
37 (88.1%) 

0 (0.0%) 
1 (2.4%) 

32 (76.2%) 
0 (0.0%) 

6 (14.3%) 
3 (7.1%) 

25.8±2.9 (19.5–29.9) 
67.9±4.5 (59–78) 

Weight (lbs) Mean ± SD (Range) 169.7±30.2 (120–232) 169.7±30.2 (120–232) 
Tobacco user† Yes 

No 
9 (21.4%) 

33 (78.6%) 
9 (21.4%) 

33 (78.6%) 
Source: Table 11.2.2 Summary Demographics in 11742630 study report 
* Categories based on FDA Guidance “Collection of Race and Ethnicity Data in Clinical Trials”, Issue Date: October 26, 2016 
†Defined as current tobacco user (having used tobacco- or nicotine-containing products within 30 days before initial dosing) 

Reviewer’s comments: The demographics profile was acceptable. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Table 28. Dropout Information (Study 11742630) 

Subject ID 
(b) (6)

Sequence Discontinue Period Reason for Missing Period(s) Completed Treatment(s) 
BA Treatment 1 Withdrawal by subject None 
BA Washout Positive substance abuse screen Period 1 

Source: Study 11742630 Discontinued Patients 

Study Adverse Events (source: page 43 of 11742630 study report) 
Twenty-one AEs were reported by 14 of the 44 subjects who participated in this study. Of these 
events, 12 occurred after administration of Treatment A and 9 occurred after administration of 
Treatment B. Eighteen of these AEs were considered “mild” severity and 3 of these AEs were 
considered “moderate” severity. All 21 AEs had an outcome of “recovered/resolved.” 

No deaths were reported during this study. See Section 8 for more comments. 

Table 29. Subjects Experiencing Emesis (Study 11742630) 

Were subjects who experienced vomiting included in statistical analysis? ☐ Yes    ☒ No ☐ N/A    
If yes, does the time of emesis exceed two times the median Tmax value 
(immediate release products) or the labeled dosing interval (modified release 
products)? 

☐ Yes    ☐ No ☒ N/A   

Was the adverse event profile observed comparable for the test and reference 
product? ☒ Yes    ☐ No 

Are there any serious adverse events or death? ☐ Yes    ☒ No 
Are there any other safety concerns based on the adverse event profile? ☐ Yes    ☒ No 
Source: Page 17 of 11742630 study report 

No subjects experienced emesis during the study. 

Table 30. Protocol Deviations (Study 11742630) 

If the firm used nominal time points, the sampling time deviations (if any) >5% 
and 90% CI of any PK parameters is border line, please reanalyze data using 
actual sampling time 

☒ Actual ☐ Nominal 

Is the dropout/withdrawal/exclusion of subjects and protocol deviations as per 
the criteria mentioned in the IRB approved study protocol? ☒ Yes    ☐ No 

There were no protocol deviations reported during course of this study. 

Bioanalytical Validation and Results
 

Table 31. SOPs Dealing With Sample Analysis Including Repeat Analysis (Study 11742630)
 

SOP No. SOP Title Revision Effective Date of SOP 

PKD/S/015 Verification of Chromatograms, Peak Integration and 
Chromatographic acceptance criteria 05 December 3, 2013 

PKD/S/034 
Preparation, Identification and Acceptance Criteria of Stock 
solutions, Calibration standards and Quality control 
samples. 

04 September 9, 2016 

PKD/S/019 Repeat sample(s) identification, re-analysis and reporting of 
final concentration 07 June 29, 2017 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
SOP No. SOP Title Revision Effective Date of SOP 
PKD/S/033 Chromatographic analysis of study samples. 06 June 29, 2017 
PKD/S/031 Procedure for Detection of Statistical Outlier 04 November 11, 2016 
PKD/S/035 Identification and reanalysis of Incurred sample 06 February 17, 2017 

PKD/S/010 Evaluation of stability of drugs in biological matrix & 
solution 11 August 16, 2016 

PKD/S/013 Bioanalytical Method Validation 07 July 1, 2017 
PKD/S/050 Partial Bioanalytical Method Validation 04 September 15, 2016 
All necessary SOPs submitted? ☒ Yes    ☐ No 
Source: Bioanalysis report of Study 11742630 

Table 32. Prestudy Bioanalytical Method Validation (Study 11742630) 

SOP for bioanalytical method validation submitted? ☒ Yes    ☐ No 

Is the same anticoagulant used in the premethod validation study and BE sample 
analysis? 
If not, was cross validation study conducted? 

☒ Yes    ☐ No 

Does the duration of the each of the long-term storage stability parameters support the 
sample preparation/assay duration and clinical study sample storage temperature? ☒ Yes    ☐ No 

Was the % recovery consistent across QC concentrations? ☒ Yes   ☐ No 

Was the prestudy validation of the bioanalytical method used for the pivotal 
bioequivalence studies acceptable? ☒ Yes    ☐ No 

Refer to Table 18 Prestudy bioanalytical method validation for Study 11742615. 

Table 33. Sample Analysis Calibration and Quality Control 

Are the concentrations of standard curve and QC samples relevant to the 
concentration of the samples? ☒ Yes    ☐ No 

Are there any concerns related to sample analysis (including rejected runs, 
reinjection, sample dilution, etc.)? ☐ Yes    ☒ No 

Were 20% of chromatograms included? ☒ Yes    ☐ No 

Were chromatograms serially or randomly selected? ☒ serially, subjects 
☐ randomly 

Any interfering peaks in chromatogram? ☐ Yes    ☒ No 

Were the chromatograms submitted by the firm acceptable? ☒ Yes    ☐ No 

Were 100% raw analytical data, including failed runs, provided? ☒ Yes    ☐ No 

Refer to Table 19 and Table 20 Sample analysis calibration and quality control for Study 
11742615. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Table 34. Reanalysis of Study Samples (Study 11742630) 

Number of Recalculated Values 
Number of Samples Reanalyzed Used After Reanalysis 

% of Total % of Total 
Sample Reassays Actual Number Assays Actual Number Assays 
Reason Total T R T (%) R (%) T R T (%) R (%) 
Pharmacokinetic* 0 0 0 0.00 0.00 0 0 0.00 0.00 
Sample concentration 

above upper limit of 3 0 3 0.00 0.17 0 3 0.00 0.17 
quantitation 

Total 10 0 3 0.00 0.17 0 3 0.00 0.17 
Source: Table 3 Summary of Study Sample Reassays Study 11472630 Bioanalytical report 
*: No sample repeat is allowed for this reason as per SOP 
Total 1799 samples were analyzed 

Does the reviewer agree with the reanalysis of study samples: analytical and/or PK 
repeat? ☒ Yes    ☐ No 

If no, is recalculation of PK parameters necessary? ☐ Yes    ☐ No ☒ N/A 

Did recalculation of PK parameters change the study outcome? ☐ Yes    ☐ No ☒ N/A 

Are the PK parameters of reanalysis still within the acceptance limits for the 90% CI? ☐ Yes    ☐ No ☒ N/A 

Table 35. Incurred Sample Reproducibility (Study 11742630) 

Analyte Name Total Incurred Sample 
No. of Samples Within 

+20% Difference 
% of Samples Within 

+20% Difference 
Budesonide 172 169 98.3 
Source: Table 9 Summary of Incurred Sample Analysis Study 11472630 Bioanalytical report 
Total 1799 samples were analyzed 

Reviewer’s comments: Incurred sample reproducibility results are acceptable. 

Pharmacokinetic Results 

The mean PK parameters and BE analysis of food effect study are summarized in Table 3 and 
Table 4, respectively. The BE analysis conducted by the reviewer is summarized in Table 36. 

Table 36. Summary of BE Analysis of Food Effect Study by the OCP Reviewer 

Parameter T/R Ratio (%) 90% Confidence Interval (%) 
AUClast (h·pg/mL) 125.94 113.19–140.14 
AUC0-inf (h·pg/mL) 123.50 110.66–137.83 
Cmax (pg/mL) 154.31 133.88–177.79 
Abbreviations: AUClast = area under the curve from time zero to time t; AUC0-inf = area under the curve from time zero to infinity; Cmax = 
maximum plasma concentration 

Reviewer’s comments: The reviewer repeated the BE analysis from adpc.xpt, the dataset that 
contains concentration data. PK parameters (Cmax, AUClast, and AUCinf) were calculated by 
noncompartment analysis in Phoenix. The 90% confidence intervals for all PK parameters were 
not within 80–125%. 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Pilot Relative BA Study Under Fed Condition (Study PKD-16-011) 

The Applicant also evaluated the relative bioavailability between Ortikos 9 mg capsules and 
Entocort EC 9 mg (3 x 3 mg capsule) under fed condition in a separate study (Study PKD-16
011).16 In this study, Ortikos 9 mg capsules and Entocort EC 9 mg met the BE criteria for all PK 
parameters (Cmax, AUClast, and AUCinf). The 90% confidence interval of the geometric mean 
ratio of Cmax, AUClast and AUCinf between two products were 84.40-108.60%, 95.99-113.43% 
and 96.25-113.25%, respectively and contained within BE criteria: 80–125%. Summary of BE 
analyses for Study PKD-16-011 is presented in Table 6.  

Table 37. Study Information (Study PKD-16-011) 

Protocol number PKD-16-011 

Study title 

A Randomized, Open Label, Two Treatment, Two Period, Two 
Sequence, Single Dose, Crossover, Relative Bioavailability Study of 
Budesonide 9 mg Capsules of Sun Pharmaceutical Industries Limited and 
Entocort® EC (Budesonide) 3 mg Capsules [3 x 3 mg dose] of

 in 18 Healthy Human Adult Subject Under 
Fed Condition 

Clinical site 
(name & address) 

Clinical Pharmacology Unit, 
Sun Pharmaceutical Industries Limited, 
Tandalja, 
Vadodara–390 012 (India). 
Phone Number: 91-265-2350789, 91-265-6615500, 
Fax: 91-265-2354897 

Principal clinical investigator Dr. Kirti Patel MBBS 
kirti.patel@sunpharma.com 

Dates of the study Study Initiation Date: First Subject First Visit: May 10, 2016 
Study Completion Date: Last Subject Last Visit: May 19, 2016 

Analytical site 

Sun Pharmaceutical Industries Limited, 
Tandalja, 
Vadodara–390 012 (India). 
Phone Number: 91-265-2350789, 91-265-6615500 
Fax: 91-265-2354897 

Sample collection dates Period 1: May 12, 2016 to May 13, 2016 
Period 2: May 18, 2016 to May 19, 2016 

Analysis dates 
Date of first sample collection: May 12, 2016 
Last date of sample extraction: May 26, 2016 
Duration of sample storage: 15 days 

Sample storage: 
(a) Duration (no. of days from the first 

(a) 15 days 

16 NDA 211929 – Sequence 0001 – Study PKD-16-011: Summary Report 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
day of sample collection to the last day 
of sample analysis) 
(b) Temperature range (e.g., 
-20°C to -80°C) 

(b) -20±5°C to -65±10°C 

Long-term storage stability (LTSS) 
coverage (no. days @ temp ºC) 

Not Available 

Table 38. Product Information (Study PKD-16-011) 

Treatment Treatment A Treatment B 

Generic name Budesonide Budesonide 

Brand name NA Entocort® EC 

Dose/dosage form/route 9 mg / Capsule / Oral 3 x 3 mg / Capsule / Oral 

Manufacturer Sun Pharmaceutical Industries 
Limited, Halol 

(b) (4)

Lot no. JKR4659 CT0013 

Manufacture date 02/2016 -
Expiry date - 06/2017 
Are the test and reference products 
expired at the time of study? 
If yes, please comment 

☐ Yes    ☒ No 

Is same bio-batch used in the dissolution 
and all BE studies? 
If no, please comment 

☒ Yes    ☐ No 

Is difference of the potency values for the 
test and RLD within 5%? 
If no, please comment 

☒ Yes    ☐ No 

Table 39. Study Design (Study PKD-16-011) 

Number of subjects Twenty-two subjects were enrolled and 18 completed both periods of the 
study. 

Route / dose of administration Oral / 9 mg 
No. of sequences 2 (AB and BA) 
No. of periods 2 
No. of treatments 2 
Washout period 5 days 
Study condition Fed 

Randomization ☒ Yes    ☐ No 

Blood sampling time points predose, 2.0, 3.0, 3.5, 4.0, 4.5, 5.0, 5.333, 5.667, 6.0, 6.333, 6.667, 7.0, 
7.5, 8.0, 8.5, 9.0, 10.0, 12.0, 16.0, 24.0, 30.0 and 36.0 hours postdose 

IRB approval ☒ Yes    

Length of fasting At least 10 hours 

Safety monitoring ☒ Yes   ☐ No 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Reviewer’s comments: The BE study design is adequate. 
•	 The plasma elimination half-life of budesonide after administration of IV doses ranged 

between 2 and 3.6 hours per product label. The washout period was longer than 5 half-
lives and appropriate. 

•	 There were sufficient sampling time points around Tmax (~5.5 hours) so that Cmax and 
Tmax can be captured. 

Clinical Results 
Table 40. Summary of Demographic and Baseline Characteristics (Safety Set, Study PKD
16-011) 

Demographics	 Mean ± SD (Range) 
Age (years)	 32.0±4.9 (22–40) 
BMI (kg/m2)	 22.9±2.1 (18.6–25.0) 
Height (cm)	 162.9±9.5 (147–174) 
Weight (kg)	 60.5±6.3 (52.6–73.4) 
Sex (Male / Female)	 12 (66.7%) / 6 (33.3%) 
Source: Section 12.1 Demographic Data and Randomization Scheme in CSR PKD-16-011 

Dropout Information 
None of the subject was dropped from the study. 

Table 41. Study Adverse Events (Study PKD-16-011) 

Were subjects who experienced vomiting included in statistical analysis? ☐ Yes    ☒ No ☐ N/A    
If yes, does the time of emesis exceed two times the median Tmax value 
(immediate release products) or the labeled dosing interval (modified release 
products)? 

☐ Yes    ☐ No ☒ N/A   

Was the adverse event profile observed comparable for the test and reference 
product? ☐ Yes    ☒ No 

Are there any serious adverse events or death? ☐ Yes    ☒ No 
Are there any other safety concerns based on the adverse event profile? ☐ Yes    ☒ No 
Source: Section 10.2 Summary of Adverse Events in CSR PKD-16-011 

No adverse events, deaths or serious adverse events were reported during this study. 

Table 42. Protocol Deviations (Study PKD-16-011) 

There were no protocol deviations reported during course of this study. 
If the firm used nominal time points, the sampling time deviations (if any) >5% 
and 90% CI of any PK parameters is border line, please reanalyze data using 
actual sampling time 

☒ Actual ☐ Nominal 

Is the dropout/withdrawal/exclusion of subjects and protocol deviations as per 
the criteria mentioned in the IRB approved study protocol? ☐ Yes    ☐ No ☒ N/A   
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
Bioanalytical Validation and Results 

Table 43. SOPs Dealing With Sample Analysis Including Repeat Analysis 

SOP No. SOP Title Revision Effective Date of SOP 

PKD/S/015 Verification of Chromatograms, Peak Integration and 
Chromatographic acceptance criteria 04 12/03/2013 

PKD/S/034 
Preparation, Identification and Acceptance Criteria of Stock 
solutions, Calibration standards and Quality control 
samples. 

02 03/15/2013 

PKD/S/019 Repeat sample(s) identification, re-analysis and reporting of 
final concentration 05 10/31/2013 

PKD/S/033 Chromatographic analysis of study samples. 04 01/24/2014 
PKD/S/031 Procedure for Detection of Statistical Outlier 02 06/27/2014 
PKD/S/035 Identification and reanalysis of Incurred sample 05 12/18/2015 

PKD/S/010 Evaluation of stability of drugs in biological matrix & 
solution 09 07/17/2014 

PKD/S/013 Bioanalytical Method Validation 05 02/06/2015 
PKD/S/050 Partial Bioanalytical Method Validation 03 10/03/2015 
All necessary SOPs submitted? ☒ Yes    ☐ No 
Source: Bioanalysis report of Study PKD-16-011 

Table 44. Prestudy Bioanalytical Method Validation (Study PKD-16-011) 

Information Requested Data 
Bioanalytical method validation NA* 
Analyte Budesonide 
Internal standard Budesonide D8 

Extraction technique: Solid phase extraction Method description Detection mode: Tandem mass spectrometry with positive mode 
Limit of quantitation LLOQ : 48.2 pg/mL, ULOQ : 15057.0 pg/mL 
Standard curve concentrations (pg/mL) 48.2, 96.4, 361.4, 1144.3, 2569.7, 6323.9, 9335.3, 11563.8, 15057.0 

Low QC A: 144.3 
Low QC B: 432.8 
Medium QC A : 3205.8 QC concentrations (pg/mL) Medium QC B : 6852.3 
High QC : 12121.8 
DQC: 25245.4 

QC intraday precision range (%) 1.8% to 6.2% 
QC intraday accuracy range (%) 84.8% to 105.2% 
QC interday precision range (%) 0.5% to 6.2% 
QC interday accuracy range (%) 84.8% to 105.2% 
Selectivity No significant interference observed in blank human plasma samples 
*The data provided here are results of prevalidation (MD_BDS_037) experiments and not of method validation. 

Sample Analysis Calibration and Quality Control
 

Table 45. Sample Analysis Calibration (Study PKD-16-011)
 

Bioequivalence Study Number: PKD_16_011
 
Analyte Name: Budesonide
 

Parameter Standard Curve Samples 
Concentration (pg/mL) 48.2 48.2 96.4 361.4 1144.6 2570.2 6325.2 9337.2 11566.1 15060.0 15060.0 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Bioequivalence Study Number: PKD_16_011
 
Analyte Name: Budesonide
 

Interday precision 3.6 3.0 2.9 2.1 1.8 1.0 1.1 2.2 1.5 2.9 1.4 (% CV) 
Interday accuracy 99.2 99.3 102.8 99.6 101.1 104.9 99.6 102.6 98.8 96.1 96.0 (% actual) 
Linearity 0.9985 to 0.9996 
Linearity range (pg/mL) 48.2 to 15060.0 
Limit of quantitation 48.2 (pg/mL) 

Table 46. Sample Analysis Quality Control (Study PKD-16-011) 

Bioequivalence Study Number: PKD_16_011
 
Analyte Name: Budesonide
 

Parameter Quality Control Samples 
Concentration (pg/mL) 143.7 431.0 3192.3 6823.6 12071.0 
Interday precision (% CV) 2.6 3.1 2.3 5.4 2.0 
Interday accuracy (% actual) 97.2 99.4 99.2 97.8 97.9 

Are the concentrations of standard curve and QC samples relevant to the 
concentration of the samples? ☒ Yes    ☐ No 

Are there any concerns related to sample analysis (including rejected runs, 
reinjection, sample dilution, etc.)? ☐ Yes    ☒ No 

Were 20% of chromatograms included? ☒ Yes    ☐ No 

Were chromatograms serially or randomly selected? ☒ serially, subjects 
☐ randomly 

Any interfering peaks in chromatogram? ☐ Yes    ☒ No 

Were the chromatograms submitted by the firm acceptable? ☒ Yes    ☐ No 

Were 100% raw analytical data, including failed runs, provided? ☒ Yes    ☐ No 

Table 47. Reanalysis of Study Samples (Study PKD-16-011) 

Study Number: PKD_16_011 (Analyte: Budesonide)
 
Budesonide 9mg Capsules (Fed)
 

Number of Recalculated Values used 
Number of Samples Reanalyzed After Reanalysis 

Reason Why Assay Was 
Repeated 

Actual Number 
T R 

% of Total Assays 
T R 

Actual Number 
T R 

% of Total Assays 
T R 

Pharmacokinetics* 0 0 0.00 0.00 0 0 0.00 0.00 
Unacceptable internal standard 
response 0 3 0.00 0.35 0 3 0.00 0.35 

Incomplete analysis 0 1 0.00 0.12 0 1 0.00 0.12 
Repeats due to anomalous 
concentration 1 0 0.12 0.00 1 0 0.12 0.00 

Total 1 4 0.12 0.46 1 4 0.12 0.46 
Source: Section 8 3 Summary of Repeat Analysis CSR PKD-16-011 
*: No sample repeat is allowed for this reason as per SOP 
Total 864samples were analyzed 
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Multi-disciplinary Review and Evaluation 
NDA 211929 
Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

Does the reviewer agree with the reanalysis of study samples: analytical and/or PK 
repeat? ☒ Yes    ☐ No 

If no, is recalculation of PK parameters necessary? ☐ Yes    ☐ No ☒ N/A 

Did recalculation of PK parameters change the study outcome? ☐ Yes    ☐ No ☒ N/A 

Are the PK parameters of reanalysis still within the acceptance limits for the 90% CI? ☐ Yes    ☐ No ☒ N/A 

Pharmacokinetic Results 

The mean PK parameters and BE analysis of food effect study are summarized in Table 3 and 
Table 6, respectively. 
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	1 Executive Summary. 
	1 Executive Summary. 
	Product Introduction 
	Product Introduction 
	Figure

	Ortikos (budesonide) extended-release capsules is a corticosteroid proposed for treatment and maintenance of clinical remission of mild to moderate active Crohn’s disease (CD). 
	The Applicant, Sun Pharma Global FZE, submitted a 505(b)(2) application to support approval of Ortikos 6 mg and 9 mg capsules based on reliance on the Agency’s previous findings of safety and efficacy for Entocort EC (budesonide) extended-release capsules 3 mg as the listed drug. Entocort EC was approved on October 2, 2001 under New Drug Application (NDA) 021324. The proposed indications and dosage regimens for Ortikos are the same as Entocort EC. The Applicant developed higher strengths of Ortikos as compa
	Applicant-Proposed Indication(s)/Population(s) 
	Applicant-Proposed Indication(s)/Population(s) 
	Applicant-Proposed Indication(s)/Population(s) 
	(1) Treatment of mild to moderate active Crohn’s disease involving the ileum and/or the ascending colon in patients 8 years and older; (2) Maintenance of clinical remission of mild to moderate Crohn’s disease involving the ileum and/or the ascending colon for up to 3 months in adults. 

	Applicant-Proposed Dosing Regimen 
	Applicant-Proposed Dosing Regimen 
	Mild to Moderate Active Crohn’s Disease Adults: 9 mg orally once daily for up to 8 weeks. Repeated 8week courses of Ortikos can be given for recurring episodes of active disease. Pediatric patients 8 to 17 years who weigh more than 25 kg: 9 mg orally once daily for up to 8 weeks, followed by 6 mg once daily for 2 weeks. Maintenance of Clinical Remission of Mild to Moderate Crohn’s Disease Adults: 6 mg orally once daily for maintenance of clinical remission up to 3 months. If symptom control is still mainta



	Conclusions on the Substantial Evidence of Effectiveness 
	Conclusions on the Substantial Evidence of Effectiveness 
	Figure

	The effectiveness of Ortikos for the proposed indications is supported by reliance on the Agency’s previous findings of efficacy of Entocort EC. The reliance on Entocort EC’s effectiveness is adequately supported by comparable bioavailability (BA) between Ortikos and Entocort EC. In a pivotal relative bioavailability/bioequivalence (BA/BE) study (Study 11742615), the systemic exposure to budesonide between Ortikos 9 mg and Entocort EC (given as three 3-mg capsules) met the BE criteria. The Applicant request
	Figure

	Benefit-Risk Assessment 
	Benefit-Risk Assessment 
	Benefit-Risk Summary and Assessment 
	Benefit-Risk Summary and Assessment 

	Crohn’s disease is a chronic inflammatory bowel disease that can affect any portion of the alimentary tract from the mouth to anus. About half of cases involve the small bowel and colon, most often the terminal ileum and adjacent proximal ascending colon (ileocolitis). Clinical presentations of CD are often heterogeneous and may include intermittent episodes of low-grade fever, abdominal pain, diarrhea, weight loss, perianal disease with abscess, and fistulas. Affected patients demonstrate radiographic and/
	Ortikos is a corticosteroid, and this is a 505(b)(2) application that relies on the Agency’s previous findings of safety and effectiveness for Entocort EC as the listed drug. The benefit-risk profile for Ortikos is determined to be similar to Entocort EC based on demonstration of comparable BA between the two products. No new safety concerns were identified in the relative BA study and a food-effect study conducted with Ortikos. As such, the benefit-risk profile for Ortikos is favorable to support approval.
	However, Entocort EC has unexpired exclusivity. Therefore, full approval cannot be granted at this time for Ortikos. The recommended action is a tentative approval. 
	Reference ID: 4383341 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

	Patient Experience Data 
	Patient Experience Data 
	Figure

	No patient experience data was submitted. 


	2 Therapeutic Context 
	2 Therapeutic Context 
	Analysis of Condition 
	Analysis of Condition 
	Figure

	Crohn’s disease is a chronic inflammatory bowel disease that can affect any portion of the alimentary tract from the mouth to anus. One-third of cases involve only the small bowel, most commonly the terminal ileum (ileitis). About half of cases involve the small bowel and colon, most often the terminal ileum and adjacent proximal ascending colon (ileocolitis). In 20% of cases, the colon alone is affected. One-third of patients have associated perianal disease (such as fistulas, fissures, and abscesses). Unl
	Clinical presentations of CD are often heterogeneous and may include intermittent episodes of low-grade fever, abdominal pain, diarrhea, weight loss, perianal disease with abscess, and fistulas. Affected patients demonstrate radiographic and/or endoscopic evidence of ulceration, stricturing disease, or fistulas of the small intestine or colon. 
	Diagnosis of CD is suspected based on clinical and laboratory findings, and confirmed with endoscopic, pathologic, and radiographic findings. Ileocolonoscopy is performed to evaluate the colon and terminal ileum, and to obtain mucosal biopsies. In CD, segmental involvement with area of normal-appearing mucosa adjacent to inflamed mucosa is observed. Granulomas, which are highly suggestive of CD, are present on biopsy in <25% of patients. Computed tomography or magnetic resonance enterography or a barium upp
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

	Analysis of Current Treatment Options 
	Analysis of Current Treatment Options 
	Figure

	Currently available treatment options for CD are described below. 
	Mesalamine has been used off-label as initial therapy for the treatment of mild to moderately active colonic and ileocolonic CD. However, meta-analyses of published and unpublished trial data suggest that mesalamine is not effective in either the treatment of active CD or the maintenance of remission. 
	5-Aminosalicylic Acid Agents 
	1 
	1 

	Current treatment guidelines recommend against its use for CD.
	1 


	Corticosteroids suppress the acute clinical symptoms or signs in most patients with both small and large bowel diseases. However, they do not alter the underlying disease. 
	Corticosteroids 

	FDA-approved products include Entocort EC (oral capsules; approved on 10/2/2001), prednisone (oral tablets; approved on 6/28/1974), and prednisolone (intramuscular, intra-articular, soft tissue or intralesional injection; approved on 7/12/1978). 
	•. 
	•. 
	•. 
	: Because budesonide is believed to have fewer steroid-related adverse effects, including smaller reductions of bone mineral density, it may serve as a preferred option to other systemic corticosteroids for the treatment of mild to moderate CD involving the terminal ileum or ascending colon. 
	Entocort EC


	•. 
	•. 
	: The initial dose is based on the severity of disease. Patients are tapered from their steroid dose after they experience improvement. Many patients cannot be completely withdrawn from corticosteroids without experiencing a symptomatic flare-up. Furthermore, many patients who achieve initial remission on corticosteroids will experience a relapse within one year. Patients requiring long-term corticosteroid treatment are usually given immunomodulatory drugs or biologic therapies to wean them from corticoster
	Prednisone and Methylprednisolone



	The following immunomodulating drugs are widely used for CD and recommended in current 
	Immunomodulating Drugs 
	treatment guidelines, but are not approved for CD:
	1 


	Azathioprine (oral tablets; approved on 3/20/1968), mercaptopurine (oral tablets; approved on 9/11/1953), and methotrexate (intramuscular, intravenous (IV) or intra-arterial injection; approved on 8/10/1959).  
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	The following anti-tumor necrosis factor-α agents are used to induce and maintain remission in patients with moderately to severely active CD: 
	Anti-Tumor Necrosis Factor-α Therapies 

	Infliximab (IV injection; approved on 8/24/1998), adalimumab (subcutaneous administration; approved on 12/31/2002), and certolizumab (subcutaneous injection; approved on 4/22/2008). 
	Infliximab is the only agent that is approved to treat fistulizing disease in CD. 
	The following anti-integrins are used to induce and maintain remission in patients with moderately to severely active CD: 
	Anti-Integrins 

	Natalizumab (IV infusion; approved for CD on 1/14/2008), and vedolizumab (IV infusion; approved on 5/20/2014). 
	It should be noted that natalizumab is only available through a restricted distribution program because of the risk of progressive multifocal leukoencephalopathy. It should also be noted that the natalizumab label states that it “should not be used in combination with immunosuppressants (e.g., 6-mercaptopurine, azathioprine, cyclosporine, or methotrexate) or inhibitors of TNF-α”; such a statement is not included in the vedolizumab label.  
	Ustekinumab (IV infusion and subcutaneous injection; approved for CD on 9/23/16) is used to induce and maintain remission in patients with moderately to severely active CD. 
	Anti-Interleukin-12/Interleukin-23 

	More than 50% of patients will require at least one surgical procedure. The indications for surgery are intractable disease to medical therapy, intra-abdominal abscess, massive bleeding, After surgery, 
	Surgery 
	2
	2

	symptomatic refractory internal or perianal fistulas, and intestinal obstruction.
	2 

	endoscopic evidence of recurrence occurs in 60% within 1 year.
	2 


	McQuaid KR, 2019, Gastrointestinal Disorders. In: MA Papadakis, SJ McPhee, and MW Rabow, editors, Current Medical Diagnosis & Treatment 2019, New York (NY): McGraw-Hill. 
	2 
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	Talley, NH, MT Abreu, JP Achkar, CN Bernstein, MC Dubinsky, SB Hanauer, SV Kane, WJ Sandborn, TA Ullman, P Moayyedi, American College of Gastroenterology IBD Task Force, 2011, An Evidence-Based Systematic Review on Medical Therapies for Inflammatory Bowel Disease, Am J Gastroenterol, 106(Suppl 1):S2–S25. 
	1 



	3 Regulatory Background 
	3 Regulatory Background 
	U.S. Regulatory Actions and Marketing History 
	U.S. Regulatory Actions and Marketing History 
	Figure

	The Applicant seeks a 505(b)(2) regulatory pathway to support the approval relying on the Agency’s findings of safety and efficacy for Entocort EC extended-release capsules. Entocort EC capsules 3 mg was approved on October 2, 2001. 
	It was noted during the review of this application for Ortikos, that in the approved Prescribing Information for Entocort EC dated October 17, 2017, the product is described as a “capsule” in the Product Title:
	3 
	3 


	ENTOCORTEC (budesonide) capsules, for oral use 
	ENTOCORTEC (budesonide) capsules, for oral use 
	® 

	However, the information in Section 11 Description, describes the product as containing “enteric-coated granules”: 
	Entocort EC is formulated as hard gelatin capsules filled with enteric-coated granules that dissolve at pH greater than 5.5. Each capsule for oral administration contains 3 mg of micronized budesonide with the following inactive ingredients: ethyl cellulose, acetyl tributyl citrate, methacrylic acid copolymer type C, triethyl citrate, antifoam M, polysorbate 80, talc, and sugar spheres. The capsule shells have the following inactive ingredients: gelatin, iron oxide, and titanium dioxide. 
	This issue was brought to the attention of the biopharmaceutics team and the Office of Lifecycle Drug Products in the Office of Pharmaceutical Quality (OPQ), and they advised that the Entocort EC product has two release stages (acid stage and buffer stage): it is considered “delayedrelease” at the acid stage and “extended-release” at the buffer stage. The Labeling and Nomenclature Committee in OPQ advised that when an oral drug product has both delayed and extended modified release characteristics, the pro
	On January 18, 2019, a labeling supplement for Entocort EC (NDA 021324/S-18) was approved changing the Product Title and other sections of labeling to reflect the correct nomenclature: 
	4
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	ENTOCORTEC (budesonide) extended-release capsules, for oral use 
	® 

	U.S. Food and Drug Administration (FDA), 2017, ENTOCORTEC Prescribing Information, accessed December 2018, 
	3 
	® 
	https://www.accessdata.fda.gov/drugsatfda docs/label/2017/021324s016lbl.pdf 
	https://www.accessdata.fda.gov/drugsatfda docs/label/2017/021324s016lbl.pdf 


	U.S. Food and Drug Administration (FDA), 2019, ENTOCORTEC Prescribing Information, accessed January 
	4 
	® 
	19, 2019, https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/021324s018lbl.pdf 
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	As described below in  Product Quality, Ortikos is also formulated as an extended-release product. Therefore, labeling for Ortikos will reflect similar nomenclature to Entocort EC: 
	Section 4.2


	ORTIKOS (budesonide) extended-release capsules, for oral use 
	ORTIKOS (budesonide) extended-release capsules, for oral use 
	In addition, on January 18, 2019, Entocort EC extended-release capsules labeling was updated to include  a dosing instruction that capsules can be opened and administered by sprinkling on soft foods for patients who are unable to swallow an intact capsule. Ortikos has not conducted a BA study of intact compared to opened capsules, so this method of administration will not be included in the labeling for Ortikos. 
	5
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	U.S. Food and Drug Administration (FDA), 2019, ENTOCORTEC Prescribing Information, accessed January 
	5 
	® 
	19, 2019, https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/021324s018lbl.pdf 



	Summary of Presubmission/Submission Regulatory Activity 
	Summary of Presubmission/Submission Regulatory Activity 
	Figure

	Development of Ortikos, 6 mg and 9 mg, was under pre-Investigational New Drug (pre-IND) 116777: 
	•. 
	•. 
	•. 
	•. 
	On December 11, 2012, DGIEP and the Applicant (Sun Pharma) held a pre-IND meeting to discuss the regulatory pathway. 

	o. The Division agreed that a 505(b)(2) application is acceptable; the Applicant should establish a “bridge” via comparative BA data between the Applicant’s drug product and the listed drug. 
	o. The Division agreed that a 505(b)(2) application is acceptable; the Applicant should establish a “bridge” via comparative BA data between the Applicant’s drug product and the listed drug. 
	o. The Division agreed that a 505(b)(2) application is acceptable; the Applicant should establish a “bridge” via comparative BA data between the Applicant’s drug product and the listed drug. 

	o. Entocort EC 3 mg capsules for the treatment of CD was proposed as the listed drug. The Applicant proposed the strengths of the drug product would be 6 mg and 9 mg. 
	o. Entocort EC 3 mg capsules for the treatment of CD was proposed as the listed drug. The Applicant proposed the strengths of the drug product would be 6 mg and 9 mg. 

	o. Chemistry, Manufacturing, and Controls (CMC) reviewers recommended providing detailed dissolution method and setting of acceptance criteria. 
	o. Chemistry, Manufacturing, and Controls (CMC) reviewers recommended providing detailed dissolution method and setting of acceptance criteria. 

	o Requested to evaluate the in vitro alcohol induced dose dumping of product. 
	o Requested to evaluate the in vitro alcohol induced dose dumping of product. 

	o Proposal to request a biowaiver for the 6-mg strength was accepted. 
	o Proposal to request a biowaiver for the 6-mg strength was accepted. 

	o Food-effect study on the highest dose strength (9 mg) should be conducted. 
	o Food-effect study on the highest dose strength (9 mg) should be conducted. 



	•. 
	•. 
	On February 24, 2015, Sun Pharma submitted a Type C meeting request to discuss the population of BA and food effect studies. On March 12, 2015, DGIEP granted this request as Written Responses Only; and the response was conveyed on May 8, 2015 as follows: 

	•. 
	•. 
	The NDA was submitted on March 28, 2018. No pre-NDA meeting was held prior to the NDA submission. No controlled clinical safety and efficacy data were submitted. 

	•. 
	•. 
	The relied-upon listed drug (Entocort EC; NDA 021324) has unexpired exclusivity. 


	o DGIEP did not agree the studies The PK information obtained should represent the general U.S. population including both female and male subjects. 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Therefore, the Applicant acknowledged that Ortikos cannot be approved until the Entocort EC exclusivity expires (April 29, 2019). 


	4. Significant Issues from Other Review Disciplines Pertinent to Clinical Conclusions on Efficacy and Safety 
	4. Significant Issues from Other Review Disciplines Pertinent to Clinical Conclusions on Efficacy and Safety 
	Office of Scientific Investigations 
	Office of Scientific Investigations 
	Figure

	Office of Scientific Investigations audit was not requested. 

	Product Quality 
	Product Quality 
	Figure

	The active pharmaceutical ingredient (API) in Ortikos is budesonide, USP. It is a chiral, white to off-white crystalline powder. The polymorphic screening studies by infrared spectroscopy and X-ray powder diffraction confirmed only one polymorphic form. 
	Budesonide, USP is manufactured by Sun Pharmaceutical Industries Ltd.; India. The complete CMC information is provided in DMF The overall quality of budesonide, USP is controlled by its specification. Based on the stability studies of multiple batches of the API, a retest period of was granted. Budesonide has the following chemical structure: 
	Budesonide. 25H34O6. Molecular Weight: 430.53. 
	Molecular Formula: C

	Ortikos capsule is available in two strengths and each capsule contains 6 mg or 9 mg of 
	The budesonide pellets are encapsulated in hard gelatin capsules. 
	budesonide, USP (micronized). The drug product includes 
	The drug product is manufactured by Sun Pharmaceutical Industries Ltd.; India. The manufacturing process consists of the following key manufacturing steps: 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	The OPQ review 6 concluded that overall control strategy for 
	the drug product’s identity, strength, purity and quality is deemed adequate based on raw material controls and drug product specification. 
	The biopharmaceutics reviewers in OPQ concluded that dissolution method development, dissolution data, dissolution acceptance criteria, biowaiver for the lower strength (i.e. 6 mg) and in vitro alcohol induced dose dumping data deemed satisfactory. The Applicant provided sufficient data to support the biowaiver of the lower strength (i.e. 6 mg) so the biowaiver for 6mg strength is granted. 
	The in vitro alcohol induce dose dumping study shows that alcohol increases the drug release rate from Ortikos 6 mg capsules and Ortikos 9 mg capsules at pH 1 and pH 6 in an alcohol-concentration dependent manner and may induce dose dumping in vivo. The percentage of drug ) was comparable among Ortikos 6 mg, Ortikos 9 mg, and Entocort EC 3 mg. Per biopharmaceutics reviewers, the risk of dose dumping from Ortikos  would be considered to be similar to that of Entocort EC based on the in vitro alcohol dose-dum
	release at 2 hours in 20% ethanol (Figure 1) and 40% alcohol (
	Figure 2

	for more details. 
	See the OPQ review
	6 


	Figure 1. Percent Drug Release Over Time in 0.1N Hydrochloric Acid With 20% (v/v) Alcohol Among Ortikos 6 mg and 9 mg Capsules and Entocort EC 3 mg Capsules 
	Figure
	Source: Figure 10, Alcohol Induced Dose Dumping Study Report in NDA 211929 submission 
	Figure 2. Percent Drug Release Over Time in 0.1N Hydrochloric Acid With 40% (v/v) Alcohol of Among of Ortikos 6 mg and 9 mg Capsules and Entocort EC 3 mg Capsules 
	Figure
	Source: Figure 11, Alcohol Induced Dose Dumping Study Report in NDA 211929 submission 
	Based on the stability studies of the drug product, 24 months of expiration dating period is granted when stored at room temperature in the proposed container closure system. 
	The Office of Process and Facilities has made an “Adequate” recommendation for all manufacturing and testing facilities involved in this NDA. 
	A claim of a categorical exclusion from the requirements of an environmental assessment in accordance with 21 CFR Part 25.31 was deemed acceptable by the OPQ review. 
	As such, Applicant has provided sufficient CMC information to assure the identity, strength, purity and quality of the drug product. 
	capsules” in the labeling instead of On January 25, 2019, the Applicant 
	The information submitted on January 25, 2019 in the revised label/labeling is deemed satisfactory from the CMC perspective. 
	Therefore, from the OPQ perspective, this NDA is recommended for approval. 
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	The DPMH review notes that the proposed Ortikos capsules which are the same or smaller in size (i.e., 9 mg capsule is also size 1 [19.580 mm] and the 6 mg capsule is size 2 [18.000 mm]) when compared to Entocort EC (i.e., size 1 [19.274 mm]) appear appropriate for pediatric 
	8
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	The OPQ recommended that the dosage form be described as “budesonide extended-release agreed the dosage form to be “extended release capsule” in the label/labeling. 
	patients > 8 years old. Although these capsules are considered large for pediatric patients < 12 years old, pediatric patients may be trained to take such capsules during the proposed duration of treatment (up to 10 weeks) for a chronic condition. 
	NDA 211929 Quality Assessment, December 4, 2018 
	NDA 211929 Quality Assessment, December 4, 2018 
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	NDA 211929 Memo to OPQ Review, January 25, 2019 DPMH Memorandum dated 1/25/19, DARRTS reference ID: 4381015 
	NDA 211929 Memo to OPQ Review, January 25, 2019 DPMH Memorandum dated 1/25/19, DARRTS reference ID: 4381015 
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	Clinical Microbiology 
	Clinical Microbiology 
	Figure

	Not applicable. 

	Devices and Companion Diagnostic Issues 
	Devices and Companion Diagnostic Issues 
	Figure

	Not applicable. 
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	5. Nonclinical Pharmacology/Toxicology 
	5. Nonclinical Pharmacology/Toxicology 
	Executive Summary 
	Figure

	No nonclinical studies were submitted with this application. From a nonclinical perspective, the Applicant’s reliance on the Agency’s findings of safety for the listed drug, Entocort EC capsules, is justified given the demonstration of equivalent Cmax and area under the curve (AUC) for Ortikos and Entocort EC. 
	The CMC drug product reviewer, Dr. Zhengfang Ge, noted that the specified drug product impurity,  The proposed limit for is not more than % in drug product during shelf life. According to the ICH M7(R1) guidance, the genotoxic potential of this impurity should be evaluated by (quantitative) structure-activity relationship analysis using two methodologies (statistical-and expert rule-based). If the analysis provides an overall positive prediction for bacterial mutagenicity, the guidance recommends one of the
	•. 
	•. 
	•. 
	Conduct an Ames test using the impurity. 

	•. Establish a limit for the impurity that assures compliance with the appropriate acceptable µg/day for the drug product; the proposed limit would allow
	•. Establish a limit for the impurity that assures compliance with the appropriate acceptable µg/day for the drug product; the proposed limit would allow
	intake ( 
	Figure



	 µg/day). 
	The Applicant submitted a brief summary of the (quantitative) structure-activity relationship 
	analysis by Derek software. The impurity was predicted to be positive in the Ames test. No genotoxicity studies with were performed by the Applicant, and a literature search did not reveal any published studies with this impurity. 
	Based on the cumulative internal FDA experience with
	 impurities in corticosteroid drug products, this class of impurities should be regulated as ordinary impurities as per ICH Q3A and Q3B. Therefore, the ICH M7(R1) recommendations for controlling genotoxic impurities, as 
	Figure

	described above, are not applicable for . For the maximum recommended dose of 9 mg/day budesonide with Ortikos, the ICH Q3B(R2) qualification threshold is %. Therefore, the proposed specification of no more than % (stability) for is acceptable. 
	There are no novel excipients in Ortikos. The levels of excipients at the maximum recommended dose do not exceed the maximum approved levels in the FDA Inactive Ingredient database. 
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	6 Clinical Pharmacology 
	6 Clinical Pharmacology 
	Executive Summary 
	Executive Summary 
	Figure

	To establish the scientific bridge to Entocort EC, the Applicant conducted a pivotal relative BA/BE study under fasting condition in healthy male and female subjects (Study11742615).In the study, Ortikos (9 mg capsule) and Entocort EC (three 3 mg capsules) showed comparable systemic exposure that met the BE criteria. 
	9 
	9 


	The biowaiver request for the lower strength, 6 mg, was granted by the biopharmaceutics reviewers (See As such, the Applicant adequately established the scientific bridge between the Ortikos and Entocort EC to support the reliance on the efficacy and safety of the listed drug. No other clinical trials for efficacy and safety were conducted using Ortikos. 
	Section 4.2). 

	The Applicant also evaluated the effect of food on the PK of budesonide using the highest proposed strength, i.e., 9 mg of Ortikos (Study 11742630). In this study, the administration of Ortikos approximately 30 min after a high-fat, high-calorie food consumption increased the rate (Cmax, 53%) and extent (AUCinf, 29%) of absorption of budesonide compared to those under fasted condition. In a separate study (Study PKD-16-011), the Applicant assessed the systemic exposure to budesonide after the administration
	No clinical trials were conducted to support the safety or efficacy of Ortikos. 
	NDA 211929 – Sequence 0001 – Cover Letter, Original Submission, March 30, 2018 
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	Recommendation 
	Recommendation 
	Figure

	The Division of Clinical Pharmacology-3 in the Office of Clinical Pharmacology has found the submission acceptable from a clinical pharmacology standpoint, and concluded that the Applicant adequately established the scientific bridge between Ortikos and Entocort EC for the reliance of the Agency’s previous findings of safety and efficacy for Entocort EC. The Division of New Drug Bioequivalence Evaluation in the Office of Study Integrity and Surveillance recommends accepting data without an on-site inspectio
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	recent inspection resulted in a No Action Indicated classification. The office also investigated the clinical site and classified it as No Action Indicated.
	10
	10
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	11 



	Summary of Clinical Pharmacology Assessment 
	Summary of Clinical Pharmacology Assessment 
	Figure

	Relative Bioavailability Between Ortikos and Entocort EC 
	The Applicant conducted an open-label, single-dose, randomized, two-treatment, four-period, two-sequence, replicated crossover study under fasted condition (Study 11742615) to evaluate the relative BA between Ortikos 9 mg capsule and Entocort EC 9 mg (three 3 mg capsules).
	12 
	12 


	Ortikos 9 mg capsules and Entocort EC 9 mg met the BE criteria for all PK parameters (Cmax, AUClast, and AUCinf) under fasted conditions. Because the variability in Cmax and AUC for budesonide tended to be high, the Applicant elected a reference-scaled average BE approach by conducting a replicate study, and showed that Cmax but not AUC, met the definition of high variability (i.e., sWR ≥0.294 where sWR is the within-subject standard deviation of the reference product).The point estimate of geometric mean r
	13 
	13 

	 between two products were 102.70–114.38% and 100.84–111.27%, respectively and 
	Table 1. 

	The clinical pharmacology reviewer repeated the analysis and reached the same conclusion. 
	Bioequivalence Establishment Inspection Report Review in DARRTS, June 21, 2018 Bioequivalence Establishment Inspection Report Review in DARRTS, December 7, 2018 NDA 211929 – Sequence 0001 – Study 11742615: Comparative BA/BE Study Report Draft guidance for industry Progesterone 
	Bioequivalence Establishment Inspection Report Review in DARRTS, June 21, 2018 Bioequivalence Establishment Inspection Report Review in DARRTS, December 7, 2018 NDA 211929 – Sequence 0001 – Study 11742615: Comparative BA/BE Study Report Draft guidance for industry Progesterone 
	10 
	11 
	12 
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	Table 1. Summary of Statistical Analyses for Bioequivalence Following Single Dose Administration of Ortikos 9 mg (T) and Entocort EC 9 mg (R; Three 3 mg Capsules) 
	95% 
	95% 
	95% 

	Upper Limit of 
	Upper Limit of 

	Geometric 
	Geometric 
	T/R Ratio 
	N of 
	90% Confidence 
	Critical Bound 
	CVWRb 
	Method 
	BE 

	Parameter 
	Parameter 
	Mean 
	(%) 
	Subjects 
	Interval (%) 
	Limit 
	sWRa 
	(%) 
	Used 
	Outcome 

	AUC0-t (h·pg/mL) 
	AUC0-t (h·pg/mL) 
	T: 12671 R: 11691 
	108.38 
	43 
	102.70–114.3 
	N/A 
	0.2360 
	23.9 
	Unscaled 
	Pass 

	AUC0-inf (h·pg/mL) 
	AUC0-inf (h·pg/mL) 
	T: 13852 R: 13077 
	105.93 
	41 
	100.84–111.2 
	N/A 
	0.2046 
	20.7 
	Unscaled 
	Pass 

	Cmax 
	Cmax 
	T: 1547 
	104.32 
	43 
	NA 
	-0.054 
	0.3143* 
	32.2 
	Scaled 
	Pass 

	(pg/mL) 
	(pg/mL) 
	R: 1479 


	0-t = area under the curve from time zero to time t; AUC0-inf = area under the curve from time zero to infinity; Cmax = maximum plasma concentration; T = Ortikos 9 mg capsule; R = Entocort EC 3 x 3 mg capsules Source: Table 11.4.1.1, Study report 11742615 sWR ≥ 0.294 where sWR is the within-subject standard deviation of the reference product %CV <30% is equivalent to sWR <0.294. If sWR≥0.294, then reference scaled average BE approach is applied 
	Abbreviations: AUC
	a 
	b 

	Clinical Pharmacokinetics 
	Following a single dose administration of Ortikos 9 mg, the median time to peak plasma concentrations is 4.5 hours and mean Cmax and AUC are 15.8 ng/ml and 19.3 ng·h/ml, respectively. The mean PK profiles are presented in and pharmacokinetic parameters under fasted condition are summarized in 
	Figure 3 
	Table 2. 

	Consumption of a high-fat, high-calorie breakfast 30 minutes before a single-dose administration of Ortikos 9 mg delayed the median time to peak plasma concentrations by an hour to 5.5 hours and resulted in 29% increase in mean AUC0-∞ and 53% increase in mean Cmax. 
	Based on the labeling of the listed drug, the systemic exposure to budesonide is dose-proportionally increased following repeated oral administration of doses between 3 to 15 mg. No accumulation of budesonide was observed following repeated dosing. 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Table 2. Summary of PK Parameters for Budesonide Following Single Dose Administration of Ortikos 9 mg and Entocort EC 9 mg Under Fasted Condition 
	Pharmacokinetic 
	Pharmacokinetic 
	Pharmacokinetic 

	Parameter 
	Parameter 
	Treatment 
	N1 of subjects 
	Arithmetic Mean ± SD (%CV) 

	AUC0-t 
	AUC0-t 
	Ortikos 
	46 
	15776.8 ±12929.1(82.0) 

	(h·pg/mL) 
	(h·pg/mL) 
	Entocort EC 
	46 
	14192.7 ±10029.7 (70.71) 

	AUC0-∞ 
	AUC0-∞ 
	Ortikos 
	46 
	16909.5 ±13146.1 (77.71) 

	(h·pg/mL) 
	(h·pg/mL) 
	Entocort EC 
	44 
	15551.0 ±10179.0 (65.5) 

	Cmax 
	Cmax 
	Ortikos 
	46 
	1938.9 ±1685.7 (86.9) 

	(pg/mL) 
	(pg/mL) 
	Entocort EC 
	46 
	1816.9 ±1345.2 (74.0) 

	Tmax (h)2 
	Tmax (h)2 
	Ortikos Entocort EC 
	46 46 
	4.5 (2.5–8) 4.5 (2–12) 


	0-t = area under the curve from time zero to time t; AUC0-∞ = area under the curve from time zero to infinity; Cmax = .max = time to maximum plasma concentration; SD = standard deviation. Source: Table 11.4.1.1, Study report 11742615.Each subject received each treatment (Ortikos and Entocort EC) twice. Arithmetic mean was calculated based on the PK profiles of all .treatments.. Median (min-max). 
	Abbreviations: AUC
	maximum plasma concentration; T
	1 
	2

	Figure 3. Mean Plasma Budesonide Concentration-Time Profile Following Single Dose Administration of Ortikos 9 mg Capsule (Test A) and Entocort EC 3 x 3 mg Capsules (Reference B) Under Fasting Condition 
	Figure
	Source: Figure 14.2.1, Study report 11742615 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Food Effect Study (Study 11742630) 
	The Applicant evaluated the effects of food on the systemic exposure to budesonide using Ortikos 9 mg capsules in an open-label, single-dose, randomized, two-treatment, two-period, two-sequence, crossover, food-effect study (Study 11742630). When Ortikos 9 mg was administered approximately 30 minutes after a high-fat, high-calorie food consumption, mean Cmax and AUCinf were 53% and 29% higher, respectively than those after administration under fasted condition. The median Tmax was delayed by an hour to 5.5 
	14
	14

	compared to 4.5 hours under fasted condition (Figure 4)
	Table 3 
	Table 4. 

	Table 3. Summary of PK Parameters After Administration of Ortikos 9 mg Under Fasted and Fed Condition 
	Pharmacokinetic 
	Pharmacokinetic 
	Pharmacokinetic 

	Parameter 
	Parameter 
	Treatment 
	N of Subjects 
	Arithmetic Mean ± SD (%CV) 

	AUC0-t (h·pg/mL) 
	AUC0-t (h·pg/mL) 
	Fasted Fed1 
	42 42 
	13447.0 ± 8928.8 (66.4) 16922.4 ± 10488.1 (62.0) 

	AUC0-∞ 
	AUC0-∞ 
	Fasted 
	40 
	13617.9 ± 6851.7 (50.3) 

	(h·pg/mL) 
	(h·pg/mL) 
	Fed 
	40 
	17978.7 ± 10539.3 (58.6) 

	Cmax 
	Cmax 
	Fasted 
	42 
	1627.2 ± 1017.8 (62.6) 

	(pg/mL) 
	(pg/mL) 
	Fed 
	42 
	2727.2 ± 1988.2 (72.9) 

	Tmax (h)2 
	Tmax (h)2 
	Fasted Fed 
	42 42 
	4.5 (2.5–12) 5.5 (3.5–24) 


	0-t = area under the curve from time zero to time t; AUC0-∞ = area under the curve from time zero to infinity; Cmax = max = time to maximum plasma concentration; SD = standard deviation; CV = coefficient of variation Source: Table 11.4.1.1, Study report 11742630A standard high-fat, high-calorie meal was consumed 30 minutes following 10 hours of fasting before administration of Ortikos 9 mgMedian (min-max) 
	Abbreviations: AUC
	maximum plasma concentration; T
	1
	2

	Table 4. Summary of Statistical Analysis of Food Effects on PK Parameters 
	Parameter 
	Parameter 
	Parameter 
	Geometric Mean 
	T/R Ratio (%) 
	N of Subjects 
	90% Confidence Interval (%) 

	AUC0-t (h·pg/mL) 
	AUC0-t (h·pg/mL) 
	T: 14510, R: 11549 
	125.64 
	42 
	112.88–139.84 

	AUC0-inf (h·pg/mL) 
	AUC0-inf (h·pg/mL) 
	T: 15787, R: 12284 
	128.52 
	40 
	115.81–142.62 

	Cmax (pg/mL) 
	Cmax (pg/mL) 
	T: 2167, R: 1414 
	153.26 
	42 
	132.95–176.67 


	0-t = area under the curve from time zero to time t; AUC0-inf = area under the curve from time zero to infinity; Cmax = maximum plasma concentration 
	Abbreviations: AUC

	T: Ortikos 9 mg capsule, fed condition; R: Ortikos 9 mg capsule, fasted condition Source: Table 11.4.1.2, Study report 11742630 
	The clinical pharmacology reviewer repeated the analysis and reached the same conclusion. 
	NDA 211929 – Sequence 0001 – Study 11742630: Comparative BA/BE Study Report 
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	Figure 4. Mean Plasma Concentration Versus Time Profile Following a Single Dose Administration of 9 mg Ortikos Under Fasting (A: Closed Circle) and Fed (B: Open Circle) Condition 
	Source: Figure 14.2.1, Study report 11742630 
	In a separate study, the Applicant compared the systemic exposure to budesonide after administration of a single dose Ortikos 9 mg capsules and Entocort EC (3 x 3 mg capsules) under fed condition (Study PKD-16-011 (n=18)). The rate and extent of systemic exposure to budesonide, which were represented as Cmax, AUC0-t and AUC0-inf, were similar between Ortikos and Entocort EC under fed condition.  The mean PK profiles are presented in . PK parameters and statistical analyses are summarized in and . 
	Figure 5
	Table 5 
	Table 6

	Although the high-fat, high-calorie food intake increased the systemic exposure to of Ortikos, it is expected that the effect of food intake on the absorption of Entocort EC is similar based on the study results of Study-PKD-16-011. Therefore, the Applicant’s proposed administration of Ortikos without regard to food is acceptable and is consistent with the dosing instruction for Entocort EC. 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Figure 5. Mean Plasma Budesonide Concentration-Time Profile After Oral Administration of Ortikos 9 mg (Treatment A) and Entocort EC 9 mg (Treatment B) Under Fed Condition 
	Figure
	Treatment A: Budesonide 9 g capsules; Treatment B: Entocort EC 9 mg (3 x 3 mg capsules), (n=18) Source: Section 9 5 in CSR PKD_16_011 
	Treatment A: Budesonide 9 g capsules; Treatment B: Entocort EC 9 mg (3 x 3 mg capsules), (n=18) Source: Section 9 5 in CSR PKD_16_011 


	Table 5. PK Parameters After Administration of Single Dose Ortikos 9 mg Capsule and Entocort EC 9 mg (3 x 3 mg Capsules) Under Fed Condition 
	Pharmacokinetic 
	Pharmacokinetic 
	Pharmacokinetic 

	Parameter 
	Parameter 
	Treatment 
	N of Subjects 
	Arithmetic Mean ± SD (%CV) 

	AUC0-t (h·pg/mL) 
	AUC0-t (h·pg/mL) 
	Ortikos 
	18 
	38969.1 ± 16650.9 (42.74) 

	TR
	Entocort EC 
	18 
	37010.0 ± 16007.8 (43.3) 

	AUC0-∞ (h·pg/mL) 
	AUC0-∞ (h·pg/mL) 
	Ortikos 
	18 
	39644.5 ± 16851.1 (42.5) 

	TR
	Entocort EC 
	18 
	37682.0 ± 16204.4 (43.0) 

	Cmax 
	Cmax 
	(pg/mL) 
	Ortikos Entocort EC 
	18 18 
	5931.2 ± 2418.2 (40.8) 6200.0 ± 2651.2 (42.8) 

	Tmax (h)2 
	Tmax (h)2 
	Ortikos Entocort EC 
	18 18 
	5.7 (3.0 – 7.0) 5.7 (3.0 – 7.5) 


	0-t = area under the curve from time zero to time t; AUC0-∞ = area under the curve from time zero to infinity; Cmax = max = time to maximum plasma concentration; SD = standard deviation; CV = coefficient of variation Source: Section 9.4 in CSR PKD_16_011 A high-calorie, high-fat meal was consumed 30 minutes following 10 hours of fasting before drug administration Median (min-max) 
	Abbreviations: AUC
	maximum plasma concentration; T
	1 
	2 

	Table 6. Summary of Statistical Analysis of PK Parameters Under Fed Conditions 
	Study 
	Study 
	Study 
	PK Parameter 
	Test 
	Reference 
	Test/Reference Ratio 
	90% CI 

	PKD_16_011 (n=18) 
	PKD_16_011 (n=18) 
	AUC0-t (h·pg/mL) AUC0-inf (h·pg/mL) Cmax (pg/mL) 
	35190.65 35912.82 5422.89 
	33725.51 34397.95 5664.30 
	104.34 104.40 95.74 
	95.99, 113.43 96.25, 113.25 84.40, 108.60 


	Abbreviations: AUC0-t = area under the curve from time zero to time t; AUC0-inf = area under the curve from time zero to infinity; Cmax = maximum plasma concentration; CI = confidence interval Source: TABLE S2 in CSR PKD_16_011 
	For more details, please see Section 14.2. 
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	General Dosing and Therapeutic Individualization 
	General Dosing and Therapeutic Individualization 
	Figure

	General Dosing 
	The proposed dosage is consistent with the approved dosage for the listed drug and acceptable. 
	: 
	Mild to moderate active CD

	–. 
	–. 
	–. 
	Adults: 9 mg once daily for up to 8 weeks; repeat 8-week treatment courses recurring episodes of active disease 

	–. 
	–. 
	Pediatrics (8–17 years, >25 kg): 9 mg once daily for up to 8 weeks, followed by 6 mg once daily in the morning for 2 weeks 


	Maintenance of clinical remission of mild to moderate CD: 
	Maintenance of clinical remission of mild to moderate CD: 

	–. Adults: 6 mg once daily for up to 3 months; if symptom control is still maintained at 3 months an attempt to taper to complete cessation is recommended. 
	Consistent with Entocort EC labeling, tapering of Ortikos after the maintenance treatment will be recommended. A specific tapering regimen is not provided in labeling for either product.  Although Ortikos will not be supplied in a 3-mg dosage strength,  tapering after maintenance treatment can still be achieved by increasing dosing interval and/or using a 3-mg dosage strength of another budesonide product.  
	Tapering From Maintenance Treatment 

	In a food effect study, administration of Ortikos under fed conditions, i.e., 30 minutes after a high-fat, high-calorie breakfast delayed the median time to peak plasma concentrations by an hour to 5.5 hours and resulted in 29% increase in mean AUC0-∞ and 53% increase in mean Cmax compared to administration under fasted conditions. In the labeling of the listed drug, the systemic exposure is stated to be similar with food to without food; therefore, no dosing instruction in relation to food intake is specif
	Dosing Instruction in Relation to Food Intake 

	The biopharmaceutic review of in vitro alcohol induced dose dumping studies found that 20% and 40 % alcohol in dissolution media increased the drug release rate and extent from Ortikos 6 mg and 9 mg. The listed drug, Entocort EC, also showed similar alcohol-induced dose dumping. Therefore, the risk of dose dumping from Ortikos is considered similar to that of Entocort EC. There is no specific dosing instruction in relation to alcohol consumption in the labeling of Entocort EC while Entocort EC is recommende
	Alcohol Induced Dose Dumping 
	Section 4

	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Therapeutic Individualization 
	In the labeling for Entocort EC, there is no recommendation for dosage adjustment in patients with mild hepatic impairment. For patients with moderate hepatic impairment, the recommendation is to consider reducing the dosage in adults to 3 mg once daily. There is no PK data or safety data in patients with severe hepatic impairment and, therefore, the recommendation is to avoid use in severe hepatic impairment patients. 
	Patients With Hepatic Impairment 

	Ortikos will not be supplied in a 3 mg dosage strength; therefore, the recommendation is to avoid use of Ortikos in patients with moderate hepatic impairment. As with Entocort EC, there is no PK or safety data with Ortikos in patients with severe hepatic impairment and, therefore, the recommendation is to avoid use in severe hepatic impairment patients. 
	Outstanding Issues 
	None. 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 


	7 Sources of Clinical Data and Review Strategy 
	7 Sources of Clinical Data and Review Strategy 
	Table of Clinical Studies 
	Table of Clinical Studies 
	Figure

	The Applicant did not conduct any controlled clinical trials of efficacy or safety. Study 11742615 (Bioequivalence Study) and Study 11742630 (Food Effect Study) are described in  and Section 14.2 of this Review. 
	Section 6


	Review Strategy 
	Review Strategy 
	Figure

	The clinical section of this unireview focuses on the safety results of the BA/BE Study 11742615 and the food effect Study 11742630. See for the review of PK and relative BA results. 
	Section 6 
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	8 Statistical and Clinical Evaluation 
	8 Statistical and Clinical Evaluation 
	Review of Relevant Individual Trials Used to Support Efficacy 
	Review of Relevant Individual Trials Used to Support Efficacy 
	Figure

	The Applicant did not conduct any controlled clinical trials of efficacy. The relative BA/BE study (Study 11742615) and the food effect study (Study 11742630) are described in and Section 14.2 of this Review. 
	Section 6 


	Review of Safety 
	Review of Safety 
	Figure

	Safety Review Approach 
	Safety Review Approach 
	Figure

	The bioequivalence Study 11742615 and the food effect Study 11742630 were reviewed for safety of Ortikos. 

	Adequacy of Applicant’s Clinical Safety Assessments 
	Adequacy of Applicant’s Clinical Safety Assessments 
	Figure

	Issues Regarding Data Integrity and Submission Quality 
	The quality of the overall submission met the requirement for clinical safety assessment. There are no issues with data integrity that precluded the analysis and conclusions.  
	Categorization of Adverse Events 
	The process for recording, coding, and categorizing adverse events (AEs) and safety analyses were reasonable and appropriate. 

	Summary of Safety Results 
	Summary of Safety Results 
	Figure

	The results show that there were no deaths reported during the conduct of the studies. There were. no serious AEs reported during the studies. There was no subject who discontinued from the. study due to an AE. .
	:. There were 47 AEs that occurred in 29 of 92 subjects who participated in the two studies. Forty-.four of the 47 AEs were considered “mild” in intensity; and 3 of these were considered .“moderate” in intensity. All 47 AEs had an outcome of “recovered/resolved”. .
	Overall

	In Study 11742615 (Relative BA/BE study), 26 AEs were reported by 15 of the 48 subjects who participated in the study. Twelve occurred after administration of Test A (Ortikos), and 14 occurred after administration of Reference B (Entocort EC). The AE profile appeared to be similar between the two groups. 
	Study 11742615 (Relative BA/BE Study): 

	See the table below. 
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	Table 7. Frequency of Adverse Events by MedDRA Term (Study 11742615; Relative BA/BE Study) 
	Body System/Adverse Event 
	Body System/Adverse Event 
	Body System/Adverse Event 
	Test A, N (%) 
	Reference B, N (%) 

	Gastrointestinal disorders 
	Gastrointestinal disorders 

	Abdominal pain 
	Abdominal pain 
	1 (2.2%) 
	0 (0.0%) 

	Nausea 
	Nausea 
	0 (0.0%) 
	1 (2.1%) 

	Injury, poisoning and procedural complications 
	Injury, poisoning and procedural complications 

	Tongue injury 
	Tongue injury 
	1 (2.2%) 
	0 (0.0%) 

	Investigations 
	Investigations 

	Alanine aminotransferase increased 
	Alanine aminotransferase increased 
	1 (2.2%) 
	0 (0.0%) 

	Aspartate aminotransferase increased 
	Aspartate aminotransferase increased 
	1 (2.2%) 
	1 (2.1%) 

	Blood bilirubin increased 
	Blood bilirubin increased 
	1 (2.2%) 
	0 (0.0%) 

	Blood pressure decreased 
	Blood pressure decreased 
	1 (2.2%) 
	1 (2.1%) 

	Blood pressure increased 
	Blood pressure increased 
	1 (2.2%) 
	1 (2.1%) 

	Heart rate increased 
	Heart rate increased 
	1 (2.2%) 
	0 (0.0%) 

	Urine analysis abnormal 
	Urine analysis abnormal 
	3 (6.5%) 
	3 (6.3%) 

	Musculoskeletal and connective tissue disorders 
	Musculoskeletal and connective tissue disorders 

	Back pain 
	Back pain 
	0 (0.0%) 
	1 (2.1%) 

	Muscle spasms 
	Muscle spasms 
	0 (0.0%) 
	1 (2.1%) 

	Nervous system disorders 
	Nervous system disorders 

	Dizziness 
	Dizziness 
	0 (0.0%) 
	2 (4.2%) 

	Headache 
	Headache 
	0 (0.0%) 
	1 (2.1%) 

	Total N (%) 
	Total N (%) 
	9 (19.6%) 
	9 (18.8%) 


	Source: Table 12.2.2.1 Frequency of Adverse Events by Body System and MedDRA Term in 11742615 study report N% = (Number of subjects reporting AE / number of subjects dosed with respective study drug) x 100 Total N%= (Number of subjects that reported at least one AE / number of subjects dosed with respective study drug) x 100 Test product = 46 subjects dosed. Reference product = 48 subjects dosed Test A: Ortikos, Reference B: Entocort EC From Study 11742615 Report, page 57/92 
	: In Study 11742630, 21 AEs were reported by 14 of the 44 subjects who received Ortikos and participated in the study. Twelve occurred after administration of Test A (fasting conditions), and 14 occurred after administration of Treatment B (fed conditions). Although administration of Ortikos under fed conditions resulted in higher exposure than fasting conditions (29% increase in mean AUC0-∞ and 53% increase in mean Cmax; see of this Review), a clear association of greater AE’s in fed conditions versus fast
	Study 11742630 (Food Effect Study)
	Section 6 

	See the table below. 
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	Table 8. Frequency of Adverse Events by MedDRA Term (Study 11742630; Food Effect Study) 
	Body System/Adverse Event 
	Body System/Adverse Event 
	Body System/Adverse Event 
	Test A, N (%) 
	Reference B, N (%) 

	Gastrointestinal disorders 
	Gastrointestinal disorders 

	Diarrhea 
	Diarrhea 
	0 (0.0%) 
	1 (2.3%) 

	Infections and infestations 
	Infections and infestations 

	Pyuria 
	Pyuria 
	3 (7.1%) 
	0 (0.0%) 

	Investigations 
	Investigations 

	Alanine aminotransferase increased 
	Alanine aminotransferase increased 
	1 (2.4%) 
	0 (0.0%) 

	Blood glucose increased 
	Blood glucose increased 
	0 (0.0%) 
	1 (2.3%) 

	Blood pressure decreased 
	Blood pressure decreased 
	1 (2.4%) 
	0 (0.0%) 

	Blood pressure increased 
	Blood pressure increased 
	4 (9.5%) 
	5 (11.4%) 

	Neutrophil count increased 
	Neutrophil count increased 
	0 (0.0%) 
	1 (2.3%) 

	Urine analysis abnormal 
	Urine analysis abnormal 
	1 (2.4%) 
	0 (0.0%) 

	White blood cell count increased 
	White blood cell count increased 
	0 (0.0%) 
	1 (2.3%) 

	Nervous system disorders 
	Nervous system disorders 

	Dizziness 
	Dizziness 
	1 (2.4%) 
	0 (0.0%) 

	Headache 
	Headache 
	1 (2.4%) 
	0 (0.0%) 

	Total N (%) 
	Total N (%) 
	10 (23.8%) 
	7 (15.9%) 


	Source: Table 12.2.2.1 Frequency of Adverse Events by Body System Term in 11742630 study report N%=(Number of subjects reporting AE / number of subjects dosed with respective study drug) x 100 Total N%=(Number of subjects that reported at least one AE / number of subjects dosed with respective study drug) x 100. Treatment A=42 subjects dosed. Treatment B=44 subjects dosed Treatment A: Ortikos 9 mg capsule, fasting conditions, Treatment B: Ortikos 9 mg, fed conditions. From Study 11742630 Report, Page 44/67 

	Safety in the Postmarket Setting 
	Safety in the Postmarket Setting 
	Figure

	There were no new safety issues identified through U.S. and foreign postmarket experience based on the Periodic Adverse Drug Experience Reports for Entocort EC through November 2, 2017, as compared with the current Entocort EC label.  
	There were no postmarket safety assessments conducted by the Office of Surveillance and Epidemiology. 


	Conclusions and Recommendations 
	Conclusions and Recommendations 
	Figure

	Ortikos 9 mg and Entocort EC 9 mg showed showed comparable systemic exposure that met the BE criteria. 
	Based on the results of Study 11742615, the AE profile was similar between the two products. 
	No clinical safety or efficacy studies were conducted with Ortikos. Supportive safety information was obtained from the BE and food effect studies. No new safety signals were identified in these studies conducted in healthy subjects. 
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	9. Advisory Committee Meeting and Other External Consultations 
	9. Advisory Committee Meeting and Other External Consultations 
	No advisory committee meeting or other external consultations was held. 

	10 Labeling Recommendations 
	10 Labeling Recommendations 
	Prescription Drug Labeling 
	Prescription Drug Labeling 
	Figure

	The final agreed-upon labeling reflects changes made from the originally submitted, Applicant proposed labeling. 
	As stated in  Ortikos is an extended-release capsule. Therefore, the Product Title and other sections of labeling describe the product as such. 
	Section 3.1,

	The prescribing information for Ortikos is based upon the prescribing information for Entocort EC with the following substantive differences in the Dosage and Administration section: 
	•. 
	•. 
	•. 
	The prescribing information for Entocort EC includes information on how the capsules can be opened and the contents sprinkled on soft food, such as apple sauce, or in apple juice for patients who cannot swallow the capsules whole. Ortikos has not conducted a BA study of intact compared to opened capsules, so this method of administration is not included in the labeling for Ortikos. 

	•. 
	•. 
	The prescribing information for Entocort EC includes a dosage adjustment for adult patients with moderate hepatic impairment (reduce the dosage to 3 mg once daily). As described in Section 6.4, the recommendation for Ortikos is to avoid use in patients with moderate hepatic impairment due to lack of a 3-mg dosage strength. 




	11Risk Evaluation and Mitigation Strategies 
	11Risk Evaluation and Mitigation Strategies 
	Risk evaluation and mitigation strategies were not recommended. 

	12Postmarketing Requirements and Commitment 
	12Postmarketing Requirements and Commitment 
	No post marketing requirements and/or commitments are recommended. 
	This NDA does not meet the criteria to trigger Pediatric Research Equity Act postmarketing requirement because Ortikos does not represent new dosage form or new dosage regimen from the listed drug, Entocort EC.  
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	13Division Director (DGIEP) Comments 
	13Division Director (DGIEP) Comments 
	I concur with the recommendation of the review team to take a Tentative Approval action for NDA 211929 for Ortikos 6 mg and 9 mg for the treatment of mild to moderate active Crohn’s disease involving the ileum and/or the ascending colon in patients 8 years and older, and maintenance of clinical remission of mild to moderate Crohn’s disease involving the ileum and/or the ascending colon for up to 3 months in adults. This is a 505(b)(2) application that relies on FDA’s previous findings of safety and effectiv
	I agree with the review team that data submitted in this NDA are adequate to support a conclusion that the effectiveness of Ortikos for the proposed indications is supported by reliance on the Agency’s previous findings of effectiveness of Entocort EC and demonstration of comparable bioavailability (BA) between Ortikos and Entocort EC. Specifically, in a relative BA study (Study 11742615), the systemic exposure between Ortikos 9 mg and Entocort EC 3 mg given as three capsules (i.e., 9 mg total) met the bioe
	The safety profile remains unchanged from that of Entocort EC; no new safety concerns were identified in studies conducted with Ortikos. The review team noted that , an impurity found in Ortikos as well as other corticosteroid drug products, contains a However, it was determined that this class of impurities should be regulated as ordinary impurities as per ICH Q3A and Q3B, based on the cumulative internal FDA experience with impurities in corticosteroid drug products. Thus, the Applicant’s proposed specifi
	The benefit-risk of Ortikos remains the same as Entocort EC; Ortikos will provide another option for patients with mild to moderate active Crohn’s disease who require treatment with budesonide. In addition, Ortikos provides higher strength budesonide extended-release capsules (i.e., 6 mg and 9mg), which will reduce the number of capsules that would need to be taken by patients daily. However, due to lack of a 3-mg dose strength, Ortikos should be avoided in patients with moderate hepatic impairment, in cont
	No postmarketing studies will be required. This NDA does not meet the criteria to trigger Pediatric Research Equity Act postmarketing requirement since Ortikos does not represent new dosage form or new dosing regimen from the listed drug.  
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	14Appendices 
	14Appendices 
	Disclaimer: This review uses terminology regarding Ortikos and Entocort EC based on the Applicant’s original NDA submission. The terminology has been revised in the course of this review. 
	Financial Disclosure 
	Financial Disclosure 
	Figure

	Covered Clinical Study (Name and/or Number): Studies 11742615 and 11742630 
	Table 9. Summary of Financial Disclosure 
	Was a list of clinical investigators provided? 
	Was a list of clinical investigators provided? 
	Was a list of clinical investigators provided? 
	Yes √ 
	No (Request list from Applicant) 

	Total number of investigators identified: Four 
	Total number of investigators identified: Four 

	Number of investigators who are Sponsor employees (including both full-time and part-time employees): None 
	Number of investigators who are Sponsor employees (including both full-time and part-time employees): None 

	Number of investigators with disclosable financial interests/arrangements (Form FDA 3455): None 
	Number of investigators with disclosable financial interests/arrangements (Form FDA 3455): None 

	If there are investigators with disclosable financial interests/arrangements, identify the number of investigators with interests/arrangements in each category (as defined in 21 CFR 54.2(a), (b), (c) and (f)): N/A Compensation to the investigator for conducting the study where the value could be influenced by the outcome of the study: Significant payments of other sorts: Proprietary interest in the product tested held by investigator: Significant equity interest held by investigator in Sponsor of covered st
	If there are investigators with disclosable financial interests/arrangements, identify the number of investigators with interests/arrangements in each category (as defined in 21 CFR 54.2(a), (b), (c) and (f)): N/A Compensation to the investigator for conducting the study where the value could be influenced by the outcome of the study: Significant payments of other sorts: Proprietary interest in the product tested held by investigator: Significant equity interest held by investigator in Sponsor of covered st

	Is an attachment provided with details of the disclosable financial interests/arrangements? 
	Is an attachment provided with details of the disclosable financial interests/arrangements? 
	Yes 
	No (Request details from Applicant) 

	Is a description of the steps taken to minimize potential bias provided? 
	Is a description of the steps taken to minimize potential bias provided? 
	Yes 
	No (Request information from Applicant) 

	Number of investigators with certification of due diligence (Form FDA 3454, box 3) 
	Number of investigators with certification of due diligence (Form FDA 3454, box 3) 

	Is an attachment provided with the reason? 
	Is an attachment provided with the reason? 
	Yes 
	No (Request explanation from Applicant) 
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	OCP Appendices 
	OCP Appendices 
	Figure

	The Applicant conducted four PK studies using the to-be-marketed formulation, including two pilot relative BA studies (PKD-16-010, PKD-16-011), a pivotal BE study (Study 11742615) and one food effect study (Study 11742630).  In addition, two pilot relative BA studies using a different formulation (talc content) were conducted (PKD-13-487 and PKD-13-488).  Two pilot studies, PKD-13-487 and PKD-13-488 were not reviewed in-depth because a different formulation was used. 
	The relative bioavailability of Ortikos compared to Entocort EC under fasted condition were assessed in Study 11742615 (n=46)  and a pilot Study PKD-16-010 (n=18).  For the assessment of BE between two products, only Study 11742615 was reviewed.  
	Individual study review includes for the Studies 11742615, 11742630, and PKD-16-011.  
	Pivotal BE Study Under Fasting Condition (Study 11742615) 
	Pivotal BE Study Under Fasting Condition (Study 11742615) 
	Figure

	Table 10. Study Information (Study 11742615) 
	Table 10. Study Information (Study 11742615) 
	Table 10. Study Information (Study 11742615) 

	Protocol Number 
	Protocol Number 
	11742615 

	Study title 
	Study title 
	A Study to Evaluate the Relative Bioavailability of a Test Formulation of Budesonide Capsules, 9 mg (Sun Pharmaceutical Industries Limited) Compared to an Equivalent Dose (3 x 3 mg) of Entocort® EC (budesonide) Capsules, 3 mg (Manufactured for: By: ) in Healthy Adult Subjects under Fasted Conditions 

	Clinical site (name & address) 
	Clinical site (name & address) 
	Novum Pharmaceutical Research Services, 11300 Richmond Avenue Houston, TX 77082 Tel: (281) 368-8100 FAX: (832) 486-9775 

	Principal clinical investigator 
	Principal clinical investigator 
	Robert A. Weaver, M.D., CPI Novum Pharmaceutical Research Services 11300 Richmond Avenue Houston, TX 77082 United States of America (USA) 

	Dates of the study 
	Dates of the study 
	Study Initiation Date: First Subject First Visit: August 16, 2017 Study Completion Date: Last Subject Last Visit: September 13, 2017 

	Analytical site 
	Analytical site 
	Sun Pharmaceutical Industries Limited Pharmacokinetics Department, Tandalja, Vadodara, Gujarat, India 

	Sample collection dates 
	Sample collection dates 
	Period 1: August 16, 2017 to August 17, 2017 Period 2: August 21, 2017 to August 22, 2017 Period 3: September 7, 2017 to September 8, 2017 Period 4: September 12, 2017 to September 13, 2017 

	Analysis dates 
	Analysis dates 
	Date of first sample collection: August 16, 2017 Last date of sample extraction: October 24, 2017 Duration of sample storage: 70 days 
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	Sample storage: (a) Duration (no. of days from the first day of sample collection to the last day of sample analysis) (b) Temperature range (e.g., -20°C to -80°C) 
	Sample storage: (a) Duration (no. of days from the first day of sample collection to the last day of sample analysis) (b) Temperature range (e.g., -20°C to -80°C) 
	Sample storage: (a) Duration (no. of days from the first day of sample collection to the last day of sample analysis) (b) Temperature range (e.g., -20°C to -80°C) 
	(a) 70 days (b) -65±10°C 

	Long-term storage stability (LTSS) coverage (no. days @ temp ºC) 
	Long-term storage stability (LTSS) coverage (no. days @ temp ºC) 
	Up to 75 days at ≤-15°C & ≤-55°C nominal in human plasma 

	Table 11. Product Information (Study 11742615) 
	Table 11. Product Information (Study 11742615) 


	Treatment 
	Treatment 
	Treatment 
	Treatment A (Test, A) 
	Treatment B (Reference, B) 

	Formulation 
	Formulation 
	Budesonide Capsules, 9 mg 
	Entocort EC 

	Manufacturer 
	Manufacturer 
	Sun Pharmaceutical Industries Limited 
	TD
	Figure


	Lot no. 
	Lot no. 
	JKR4660B 
	FT0045 

	Manufacture date 
	Manufacture date 
	02/2016 
	-

	Expiration date 
	Expiration date 
	To be determined 
	07/2018 

	Strength/potency 
	Strength/potency 
	9 mg 
	3 mg 

	Dosage form 
	Dosage form 
	Capsule for oral use 
	Capsule for oral use 

	Are the test and reference products expired at the time of study? If yes, please comment 
	Are the test and reference products expired at the time of study? If yes, please comment 
	☒ Yes    
	☒ No 

	Is same biobatch used in the dissolution and all BE studies? If no, please comment 
	Is same biobatch used in the dissolution and all BE studies? If no, please comment 
	☒ Yes    
	☐ No 

	Is difference of the potency values for the test and RLD within 5%? If no, please comment 
	Is difference of the potency values for the test and RLD within 5%? If no, please comment 
	☒ Yes    
	☐ No 

	Table 12. Study Design (Study 11742615) 
	Table 12. Study Design (Study 11742615) 


	Number of subjects 
	Number of subjects 
	Number of subjects 
	Forty-eight subjects were enrolled and 43 completed all 4 periods of the study. 

	Route / dose of administration 
	Route / dose of administration 
	Oral / 9 mg (1 capsule of budesonide capsule 9 mg and 3 capsules of Entocort® EC 3 mg) 

	No. of sequences 
	No. of sequences 
	2 (ABAB and BABA) 

	No. of periods 
	No. of periods 
	4 

	No. of treatments 
	No. of treatments 
	2 

	Washout period 
	Washout period 
	5 days 

	Study condition 
	Study condition 
	Fasting 

	Randomization 
	Randomization 
	☒ Yes    ☐ No 

	Blood sampling time points 
	Blood sampling time points 
	predose, 1.0, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 8.0, 10.0, 12.0, 16.0, 24.0, and 36.0 hours postdose 

	IRB approval 
	IRB approval 
	☒ Yes    

	Length of fasting 
	Length of fasting 
	At least 10 hours 


	Safety monitoring ☒ Yes   ☐ No 
	Reviewer’s comments: The BE study design is adequate. 
	•. 
	•. 
	•. 
	The plasma elimination half-life of budesonide after administration of IV doses ranged between 2 and 3.6 hours per product label. The washout period was longer than 5 half-lives and appropriate. 

	•. 
	•. 
	The replicated crossover study design allows the Sponsor to estimate the sWR to apply reference-scaled average BE method. 


	Clinical Results 
	Treatment Groups. Test A (N=46) Reference B (N=46). 
	Table 13. Summary of Demographic and Baseline Characteristics (Safety Set, Study 11742615) 
	Table 13. Summary of Demographic and Baseline Characteristics (Safety Set, Study 11742615) 
	Table 13. Summary of Demographic and Baseline Characteristics (Safety Set, Study 11742615) 

	Age (years) 
	Age (years) 
	Mean ± SD (Range) 
	35.5±10.9 (21–61) 
	35.5±10.9 (21–61) 

	Age groups 
	Age groups 
	<18 18–40 41–64 65–75 >75 
	0 (0.0%) 31 (67.4%) 15 (32.6%) 0 (0.0%) 0 (0.0%) 
	0 (0.0%) 31 (67.4%) 15 (32.6%) 0 (0.0%) 0 (0.0%) 

	Sex 
	Sex 
	Male Female 
	25 (54.3%) 21 (45.7%) 
	25 (54.3%) 21 (45.7%) 

	Ethnicity* Race* BMI (kg/m2) Height (in) 
	Ethnicity* Race* BMI (kg/m2) Height (in) 
	Hispanic or Latino Not Hispanic or Latino American Indian or Alaska Native Asian Black or African American Native Hawaiian or Other Pacific IsWhite Multiple Mean ± SD (Range) Mean ± SD (Range) 
	8 (17.4%) 38 (82.6%) 1 (2.2%) 0 (0.0%) 36 (76.1%) lander 0 (0.0%) 9 (19.6%) 0 (0.0%) 26.5±2.5 (21–30) 67.5±4.0 (60–78) 
	8 (17.4%) 38 (82.6%) 1 (2.2%) 0 (0.0%) 36 (76.1%) 0 (0.0%) 9 (19.6%) 0 (0.0%) 26.5±2.5 (21–30) 67.5±4.0 (60–78) 


	Weight (lbs) Mean ± SD (Range). 171.8±24.7 (128–230) 171.8±24.7 (128–230) 
	Yes. 3 (6.5%) 3 (6.5%) 
	Tobacco user† 
	No. 43 (93.5%) 43 (93.5%) 
	Abbreviations: BMI = body mass index; SD = standard deviation Source: Table 11.2.2 Summary Demographics in 11742615 study report 
	* Categories based on FDA Guidance “Collection of Race and Ethnicity Data in Clinical Trials”, Issue Date: October 26, 2016 
	†Defined as current tobacco user (having used tobacco-or nicotine-containing products within 30 days before initial dosing) 
	Reviewer’s comments: The demographics profile was acceptable. 
	Table 14. Dropout Information (Study 11742615) 
	Sequence Discontinue Period Reason for Missing Period(s) Completed Treatment(s) 
	Sequence Discontinue Period Reason for Missing Period(s) Completed Treatment(s) 
	Subject ID 

	ABAB Washout 2 Withdrawal by subject Period 1 and 2 BABA Treatment 3 Withdrawal by subject Period 1 and 2 BABA Treatment 4 Withdrawal by subject Period 1, 2 and 3 ABAB Treatment 3 Withdrawal by subject Period 1 and 2 ABAB Washout 3 Withdrawal by subject Period 1, 2 and 3 
	Source: Study 11742615 Discontinued Patients 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Study Adverse Events (source: page 56–57 of 11742615 study report) 
	Twenty-six AEs were reported by 15 of the 48 subjects who participated in this study. Of the reported AEs, 12 occurred after administration of Test A and 14 occurred after administration of Reference B. All the reported AEs were considered “mild” severity. Of these, 17 AEs had an outcome of “recovered/resolved” and 9 had an outcome of “unknown.” 
	No deaths were reported during this study. See  for more comments. 
	Section 8

	Table 15. Subjects Experiencing Emesis (Study 11742615) 
	Table 15. Subjects Experiencing Emesis (Study 11742615) 
	Table 15. Subjects Experiencing Emesis (Study 11742615) 

	Were subjects who experienced vomiting included in statistical analysis? 
	Were subjects who experienced vomiting included in statistical analysis? 
	☐ Yes    
	☒ No ☐ N/A    

	If yes, does the time of emesis exceed two times the median Tmax value (immediate release products) or the labeled dosing interval (modified release products)? 
	If yes, does the time of emesis exceed two times the median Tmax value (immediate release products) or the labeled dosing interval (modified release products)? 
	☐ Yes    
	☐ No ☒ N/A   

	Was the adverse event profile observed comparable for the test and reference product? 
	Was the adverse event profile observed comparable for the test and reference product? 
	☒ Yes    
	☐ No 

	Are there any serious adverse events or death? 
	Are there any serious adverse events or death? 
	☐ Yes    
	☒ No 

	Are there any other safety concerns based on the adverse event profile? 
	Are there any other safety concerns based on the adverse event profile? 
	☐ Yes    
	☒ No 


	Source: Page 17 of 11742615 study report 
	No subjects experienced emesis during the study. 
	Table 16. Protocol Deviations 
	Table 16. Protocol Deviations 
	Table 16. Protocol Deviations 

	If the firm used nominal time points, the sampling time deviations (if any) >5% and 90% CI of any PK parameters is border line, please reanalyze data using actual sampling time. 
	If the firm used nominal time points, the sampling time deviations (if any) >5% and 90% CI of any PK parameters is border line, please reanalyze data using actual sampling time. 
	☒ Actual ☐ Nominal 

	Is the dropout/withdrawal/exclusion of subjects and protocol deviations as per the criteria mentioned in the IRB approved study protocol? 
	Is the dropout/withdrawal/exclusion of subjects and protocol deviations as per the criteria mentioned in the IRB approved study protocol? 
	☒ Yes    ☐ No 


	There were no protocol deviations reported during course of this study. 
	Bioanalytical Validation and Results. Table 17. SOPs Dealing With Sample Analysis Including Repeat Analysis (Study 11742615). 
	SOP No. 
	SOP No. 
	SOP No. 
	SOP Title 
	Revision 
	Effective Date of SOP 

	PKD/S/015 
	PKD/S/015 
	Verification of Chromatograms, Peak Integration and Chromatographic acceptance criteria 
	05 
	December 3, 2013 

	PKD/S/034 
	PKD/S/034 
	Preparation, Identification and Acceptance Criteria of Stock solutions, Calibration standards and Quality control samples. 
	04 
	September 9, 2016 

	PKD/S/019 
	PKD/S/019 
	Repeat sample(s) identification, re-analysis and reporting of final concentration 
	07 
	June 29, 2017 

	PKD/S/033 
	PKD/S/033 
	Chromatographic analysis of study samples. 
	06 
	June 29, 2017 

	PKD/S/031 
	PKD/S/031 
	Procedure for Detection of Statistical Outlier 
	04 
	November 11, 2016 

	PKD/S/035 
	PKD/S/035 
	Identification and reanalysis of Incurred sample 
	06 
	February 17, 2017 

	PKD/S/010 
	PKD/S/010 
	Evaluation of stability of drugs in biological matrix & solution 
	11 
	August 16, 2016 
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	PKD/S/013 
	PKD/S/013 
	PKD/S/013 
	Bioanalytical Method Validation 
	07 
	July 1, 2017 

	PKD/S/050 
	PKD/S/050 
	Partial Bioanalytical Method Validation 
	04 
	September 15, 2016 

	All necessary SOPs submitted? 
	All necessary SOPs submitted? 
	☒ Yes    ☐ No 


	Source: Bioanalysis report of Study 11742615 
	Table 18. Prestudy Bioanalytical Method Validation (Study 11742615)
	15 
	15 



	Items Results 
	Items Results 
	Analyte Budesonide 
	Internal standard (IS) Budesonide D8 
	LLOQ: 49.1 pg/mL, ULOQ: 8188.4 pg/mL 
	Limit of quantitation 
	LLOQ: 49.1 pg/mL, ULOQ: 8178.8 pg/mL (*) 
	QC Low A: 103.2% Relative recovery of analyte (%) QC Med B: 107.2% QC High: 104.1% 
	Relative recovery of IS (%) 110.7% 
	QC Low A: 105.1% Absolute recovery of analyte (%) QC Med B: 90.4% QC High: 99.8% 
	Absolute recovery of IS (%) 98.7% 
	49.1, 98.3, 184.2, 573.2, 1310.1, 3275.4, 4790.2, 5936.6, 8188.4 
	Standard curve concentrations (pg/mL) 
	49.1, 98.1, 184.0, 572.5, 1308.6, 3271.5, 4784.6, 5929.6, 8178.8 (*) 
	Table
	TR
	LLQC: 51.0 

	QC concentrations (pg/mL) 
	QC concentrations (pg/mL) 
	Low QC A: 147.0 Low QC B: 440.9 Medium QC A: 1918.6 Medium QC B: 3633.2 High QC: 6266.2 ULQC: 8184.8 
	Low QC A: 147.2 (*) Low QC B: 441.5 (*) Medium QC A: 1921.3 (*) Medium QC B: 3638.1 (*) High QC: 6274.8 (*) 

	TR
	DQC: 20411.1 

	QC intraday precision range (%) 
	QC intraday precision range (%) 
	1.1% to 4.3% 

	QC intraday accuracy range (%) 
	QC intraday accuracy range (%) 
	95.9% to 104.9% 

	QC interday precision range (%) 
	QC interday precision range (%) 
	0.7% to 4.6% 

	QC interday accuracy range (%) 
	QC interday accuracy range (%) 
	92.4% to 104.9% 


	9 hours at room temperature (in plasma) 
	Bench-top stability (hours) 
	2 hours at room temperature (in blood) 
	Stock solution stability (days) 23 days for Analyte and 48 Days for Internal Standard @ 2–8°C 
	98 hours in glass vials @ 6C
	o

	Post-processed stability (hours) 
	99 hours in polypropylene vials @ 6C 
	o

	Post extraction bench top stability 7 hours in glass and polypropylene vials at room temperature 
	Dry extract stability (hours) 7 hours at room temperature 
	Evaporation stability (hours) 1 hour at 50°C 
	Freeze-thaw stability (cycles) 3 cycles at ≤-15ºC & ≤-55°C 
	Long-term storage stability (days) 47 days at ≤-15ºC & ≤-55°C 
	1.5–3 times ULOQ concentration (20411.1 pg/mL) diluted 5 folds. 
	NDA 211929 – Sequence 0001 – Study 11742615: Bioanalytical Method Validation Report 
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	Items Results 
	Dilution integrity % Accuracy: 1/5th : 97.3 % Precision: 1/5th : 1.4 
	Selectivity No significant interference observed in blank plasma samples 
	(*): freshly prepared for LT stability in Matrix Experiment 
	SOP for bioanalytical method validation submitted? 
	SOP for bioanalytical method validation submitted? 
	SOP for bioanalytical method validation submitted? 
	☒ Yes    
	☐ No 

	Is the same anticoagulant used in the premethod validation study and BE sample analysis? If not, was cross validation study conducted? 
	Is the same anticoagulant used in the premethod validation study and BE sample analysis? If not, was cross validation study conducted? 
	☒ Yes    
	☐ No 

	Does the duration of the each of the long-term storage stability parameters support the sample preparation/assay duration and clinical study sample storage temperature? 
	Does the duration of the each of the long-term storage stability parameters support the sample preparation/assay duration and clinical study sample storage temperature? 
	☒ Yes    
	☐ No 

	Was the % recovery consistent across QC concentrations? 
	Was the % recovery consistent across QC concentrations? 
	☒ Yes   
	☐ No 

	Was the prestudy validation of the bioanalytical method used for the pivotal bioequivalence studies acceptable? 
	Was the prestudy validation of the bioanalytical method used for the pivotal bioequivalence studies acceptable? 
	☒ Yes    
	☐ No 


	Sample Analysis Calibration and Quality Control 
	Stock solutions of Analyte (budesonide) and Internal standard (budesonide D8) were prepared according to the applicable Analytical Test Procedure and Standard Operating Procedure entitled “Preparation, Identification and Acceptance criteria of Stock Solutions, Calibration Standards, Quality Control samples” (Standard Operating Procedure No. PKD/S/034, Revision No.: 04) and were stored at 2 to 8°C. 
	Preparation of Stock Solutions, Calibration Standards and Quality Control Samples 

	4% of working CC solution (prepared on 06-09-17) was spiked in pooled blank K2 EDTA plasma for bulk spiking on date 13-09-17. 350 µL of Bulk spiked CC were aliquoted for storage and stored at -65°C±10°C or below. 
	Calibration Standards 

	Table 19. Calibration Standards (Study 11742615) 

	ID CS1 CS1D CS2 CS3 CS4 CS5 CS6 CS7 CS8 CS9 CS9D 
	ID CS1 CS1D CS2 CS3 CS4 CS5 CS6 CS7 CS8 CS9 CS9D 
	Final conc. (pg/mL) 49.3 49.3 98.7 185.0 575.7 1315.8 3289.6 4811.0 5962.3 8182.8 8182.8 
	Final conc. (pg/mL) 49.3 49.3 98.7 185.0 575.7 1315.8 3289.6 4811.0 5962.3 8182.8 8182.8 

	4% of working QC solution (prepared on 06-09-17) was spiked in pooled blank K2 EDTA plasma for bulk spiking on date 13-09-17. 350 µL of Bulk spiked QC (200 µL for DQC) were aliquoted for storage and stored at -65°C±10°C or below. 
	Quality Control Samples 

	Table 20. Quality Control Samples (Study 11742615) 

	ID LQC-A LQC-B MQC-A MQC-B HQC DQC 
	ID LQC-A LQC-B MQC-A MQC-B HQC DQC 
	Final conc. (pg/mL) 147.9 443.8 1931.5 3657.5 6308.1 20547.6 
	Are the concentrations of standard curve and QC samples relevant to the concentration of the samples? ☒ Yes    ☐ No 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Are there any concerns related to sample analysis (including rejected runs, reinjection, sample dilution, etc.)? 
	Are there any concerns related to sample analysis (including rejected runs, reinjection, sample dilution, etc.)? 
	Are there any concerns related to sample analysis (including rejected runs, reinjection, sample dilution, etc.)? 
	☐ Yes    ☒ No 

	Were 20% of chromatograms included? 
	Were 20% of chromatograms included? 
	☒ Yes    ☐ No 

	Were chromatograms serially or randomly selected? 
	Were chromatograms serially or randomly selected? 
	☒ serially, subjects ☐ randomly 

	Any interfering peaks in chromatogram? 
	Any interfering peaks in chromatogram? 
	☐ Yes    ☒ No 

	Were the chromatograms submitted by the firm acceptable? 
	Were the chromatograms submitted by the firm acceptable? 
	☒ Yes    ☐ No 

	Were 100% raw analytical data, including failed runs, provided? 
	Were 100% raw analytical data, including failed runs, provided? 
	☒ Yes    ☐ No 

	Table 21. Reanalysis of Study Samples (Study 11742615) 
	Table 21. Reanalysis of Study Samples (Study 11742615) 


	Number of Recalculated Values 
	Number of Recalculated Values 
	Number of Recalculated Values 

	Number of Samples Reanalyzed 
	Number of Samples Reanalyzed 
	Used After Reanalysis 

	TR
	% of Total 

	Sample Reassays 
	Sample Reassays 
	Actual Number 
	% of Total Assays 
	Actual Number 
	Assays 

	Reason 
	Reason 
	Total 
	T 
	R 
	T (%) 
	R (%) 
	T 
	R 
	T (%) 
	R (%) 

	Pharmacokinetic* 
	Pharmacokinetic* 
	0 
	0 
	0 
	0.00 
	0.00 
	0 
	0 
	0.00 
	0.00 

	Incomplete analysis 
	Incomplete analysis 
	3 
	1 
	2 
	0.03 
	0.06 
	1 
	2 
	0.03 
	0.06 

	Sample concentration 
	Sample concentration 
	6 
	6 
	0 
	0.19 
	0.00 
	6 
	0 
	0.19 
	0.00 

	above upper limit of 
	above upper limit of 

	quantitation 
	quantitation 

	Analyte concentration in 
	Analyte concentration in 
	1 
	1 
	0 
	0.03 
	0.00 
	1 
	0 
	0.03 
	0.00 

	predose samples 
	predose samples 

	Total 
	Total 
	10 
	8 
	2 
	0.26 
	0.06 
	8 
	2 
	0.26 
	0.06 


	Source: Table 3 Summary of Study Sample Reassays Study 11472615 Bioanalytical report *: No sample repeat is allowed for this reason as per SOP Total 3102 samples were analyzed 
	Does the reviewer agree with the reanalysis of study samples: analytical and/or PK repeat? 
	Does the reviewer agree with the reanalysis of study samples: analytical and/or PK repeat? 
	Does the reviewer agree with the reanalysis of study samples: analytical and/or PK repeat? 
	☒ Yes    
	☐ No 

	If no, is recalculation of PK parameters necessary? 
	If no, is recalculation of PK parameters necessary? 
	☐ Yes    
	☐ No ☒ N/A 

	Did recalculation of PK parameters change the study outcome? 
	Did recalculation of PK parameters change the study outcome? 
	☐ Yes    
	☐ No ☒ N/A 

	Are the PK parameters of reanalysis still within the acceptance limits for the 90% CI? 
	Are the PK parameters of reanalysis still within the acceptance limits for the 90% CI? 
	☐ Yes    
	☐ No ☒ N/A 

	Table 22. Incurred Sample Reproducibility (Study 11742615) 
	Table 22. Incurred Sample Reproducibility (Study 11742615) 


	Analyte Name 
	Analyte Name 
	Analyte Name 
	Total Incurred Sample 
	No. of Samples Within +20% Difference 
	% of Samples Within +20% Difference 

	Budesonide 
	Budesonide 
	349 
	344 
	98.6 


	Source: Table 9 Summary of Incurred Sample Analysis Study 11472615 Bioanalytical report Total 3102 samples were analyzed 
	Reviewer’s comments: Incurred sample reproducibility results are acceptable. 
	Pharmacokinetic and BE Analysis Results 
	The mean BE analysis and PK parameters under fasting condition are summarized in respectively. The BE analysis conducted by the reviewer is summarized in 
	Table 1 and 
	Table 2, 
	Table 23. 

	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Table 23. Summary of BE Analysis Under Fasting Condition by the OCP Reviewer 
	Table 23. Summary of BE Analysis Under Fasting Condition by the OCP Reviewer 
	Table 23. Summary of BE Analysis Under Fasting Condition by the OCP Reviewer 

	Parameter 
	Parameter 
	T/R Ratio 90% Confidence Interval (%) 
	sWR 
	95% Upper Limit of Critical Bound 
	Conclusion 

	AUClast (N=46) 
	AUClast (N=46) 
	108.0 
	102.6, 111.3 
	<0.294 
	-
	BE based on 90% CI of the 

	AUCinf (N=46) 
	AUCinf (N=46) 
	104.8 
	99.7, 110.0 
	<0.294 
	-
	Test/Reference geometric mean ratio within [0.80, 1.25] 


	BE based on the 95% upper confidence bound for (𝑌𝑌𝑇𝑇 − 𝑌𝑌𝑅𝑅)− 
	2

	Cmax (N=41) 103.8 -0.3143 -0.080 ≤ 0 and the point estimate of 𝜃𝜃𝑠𝑠𝑤𝑤𝑤𝑤
	2

	the Test/Reference geometric mean 
	ratio falling within [0.80, 1.25]
	a 

	2 
	a 
	𝑌𝑌𝑇𝑇 𝑎𝑎𝑎𝑎𝑎𝑎 𝑌𝑌𝑅𝑅 are the means of the ln-transformed PK endpoint (AUC and/or Cmax) obtained from the BE study for the test and reference products, 

	respectively; is the scaled average BE limit; and 
	𝜃𝜃 ≡ 
	ln
	(
	1.25

	)
	𝜎𝜎𝑤𝑤0=0.25 is the regulatory limit. 

	𝜎𝜎𝑤𝑤0 
	Reviewer’s comments: 
	•. The reviewer repeated the BE analysis from adpc.xpt, the dataset that contains concentration data. PK parameters (Cmax, AUClast, and AUCinf) were calculated by noncompartment analysis in Phoenix. Reference-scaled BE analysis was also performed in SAS and the results are summarized in  The BE was established for Cmax (scaled BE), AUClast (average BE), and AUCinf (average BE). 
	Table 23.

	Food Effect Study (Study 11742630) 
	Figure

	Table 24. Study Information (Study 11742630) 
	Table 24. Study Information (Study 11742630) 
	Table 24. Study Information (Study 11742630) 

	Protocol Number 
	Protocol Number 
	11742630 

	Study title 
	Study title 
	A Study to Investigate the Food Effect of Budesonide Capsules, 9 mg (Sun Pharmaceutical Industries Limited) in Healthy Adult Subjects 

	Clinical site (name & address) 
	Clinical site (name & address) 
	Novum Pharmaceutical Research Services, 11300 Richmond Avenue Houston, TX 77082 Tel: (281) 368-8100 FAX: (832) 486-9775 

	Principal clinical investigator 
	Principal clinical investigator 
	Robert A. Weaver, M.D., CPI Novum Pharmaceutical Research Services 11300 Richmond Avenue Houston, TX 77082 United States of America (USA) 

	Dates of the study 
	Dates of the study 
	Study Initiation Date: First Subject First Visit: November 15, 2017 Study Completion Date: Last Subject Last Visit: November 21, 2017 

	Analytical site 
	Analytical site 
	Sun Pharmaceutical Industries Limited Pharmacokinetics Department, Tandalja, Vadodara, Gujarat, India 

	Sample collection dates 
	Sample collection dates 
	Period 1: November 15, 2017 to November 16, 2017 Period 2: November 21, 2017 to November 22, 2017 

	Analysis dates 
	Analysis dates 
	Date of first sample collection: November 15, 2017 
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	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 

	Table
	TR
	TD
	Figure

	Last date of sample extraction: December 15, 2017 Duration of sample storage: 31 days 

	Sample storage: (a) Duration (no. of days from the first day of sample collection to the last day of sample analysis) (b) Temperature range (e.g., -20°C to -80°C) 
	Sample storage: (a) Duration (no. of days from the first day of sample collection to the last day of sample analysis) (b) Temperature range (e.g., -20°C to -80°C) 
	(a) 31 days (b) -65±10°C 

	Long-term storage stability (LTSS) coverage (no. days @ temp ºC) 
	Long-term storage stability (LTSS) coverage (no. days @ temp ºC) 
	Up to 75 days at ≤-15°C & ≤-55°C nominal in human plasma 

	Table 25. Product Information (Study 11742630) 
	Table 25. Product Information (Study 11742630) 


	Treatment 
	Treatment 
	Treatment 
	Treatment A 
	Treatment B 

	Formulation 
	Formulation 
	Budesonide Capsules, 9 mg 
	Budesonide Capsules, 9 mg 

	Manufacturer 
	Manufacturer 
	Sun Pharmaceutical Industries Limited 
	Sun Pharmaceutical Industries Limited 

	Lot no. 
	Lot no. 
	JKR4660B 
	JKR4660B 

	Manufacture date 
	Manufacture date 
	02/2016 
	02/2016 

	Dosing instruction 
	Dosing instruction 
	Administer following an overnight fast of at least 10 hours 
	Administer following a standardized high-fat, high-calorie breakfast preceded by an overnight fast of at least 10 hours 

	Strength/potency 
	Strength/potency 
	9 mg 
	9 mg 

	Dosage form 
	Dosage form 
	Capsule for oral use 
	Capsule for oral use 

	Are the test and reference products expired at the time of study? If yes, please comment 
	Are the test and reference products expired at the time of study? If yes, please comment 
	☐ Yes    
	☒ No 

	Is same biobatch used in the dissolution and all BE studies? If no, please comment 
	Is same biobatch used in the dissolution and all BE studies? If no, please comment 
	☒ Yes    
	☐ No 

	Is difference of the potency values for the test and RLD within 5%? If no, please comment 
	Is difference of the potency values for the test and RLD within 5%? If no, please comment 
	☒ Yes    
	☐ No 

	Table 26. Study Design (Study 11742630) 
	Table 26. Study Design (Study 11742630) 


	Number of Subjects 
	Number of Subjects 
	Number of Subjects 
	Forty-four subjects were enrolled and 42 completed both periods of the study. 

	Route / dose of administration 
	Route / dose of administration 
	Oral / 9 mg 

	No. of sequences 
	No. of sequences 
	2 (AB and BA) 

	No. of periods 
	No. of periods 
	3 

	No. of treatments 
	No. of treatments 
	2 

	Washout period 
	Washout period 
	5 days 

	Study condition 
	Study condition 
	Fasting/Fed 

	Randomization 
	Randomization 
	☒ Yes    ☐ No 


	Blood sampling time points 
	Blood sampling time points 
	Blood sampling time points 
	predose, 1.0, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 9.0, 10.0, 12.0, 16.0, 24.0, and 36.0 hours postdose 

	IRB approval 
	IRB approval 
	☒ Yes    

	Length of fasting 
	Length of fasting 
	At least 10 hours 

	Safety monitoring 
	Safety monitoring 
	☒ Yes   ☐ No 


	Reviewer’s comments: The BE study design is adequate. 
	•. 
	•. 
	•. 
	The plasma elimination half-life of budesonide after administration of IV doses ranged between 2 and 3.6 hours per product label. The washout period was longer than 5 half-lives and appropriate. 

	•. 
	•. 
	There were sufficient sampling time points around Tmax (4.5 hours) so that Cmax and Tmax can be captured. 


	Clinical Results 
	Treatment Groups. Test A (N=46) Reference B (N=46). 
	Table 27. Summary of Demographic and Baseline Characteristics (Safety Set, Study 11742630) 
	Table 27. Summary of Demographic and Baseline Characteristics (Safety Set, Study 11742630) 
	Table 27. Summary of Demographic and Baseline Characteristics (Safety Set, Study 11742630) 

	Age (years) 
	Age (years) 
	Mean ± SD (Range) 
	39.6±13.3 (23–65) 
	39.6±13.3 (23–65) 

	Age groups 
	Age groups 
	<18 18–40 41–64 65–75 >75 
	0 (0.0%) 28 (66.7%) 11 (26.2%) 3 (7.1%) 0 (0.0%) 
	0 (0.0%) 28 (66.7%) 11 (26.2%) 3 (7.1%) 0 (0.0%) 

	Sex 
	Sex 
	Male Female 
	28 (66.7%) 14 (33.3%) 
	28 (66.7%) 14 (33.3%) 

	Ethnicity* Race* BMI (kg/m2) Height (in) 
	Ethnicity* Race* BMI (kg/m2) Height (in) 
	Hispanic or Latino Not Hispanic or Latino American Indian or Alaska Native Asian Black or African American Native Hawaiian or Other Pacific IsWhite Multiple Mean ± SD (Range) Mean ± SD (Range) 
	5 (11.9%) 37 (88.1%) 0 (0.0%) 1 (2.4%) 32 (76.2%) lander 0 (0.0%) 6 (14.3%) 3 (7.1%) 25.8±2.9 (19.5–29.9) 67.9±4.5 (59–78) 
	5 (11.9%) 37 (88.1%) 0 (0.0%) 1 (2.4%) 32 (76.2%) 0 (0.0%) 6 (14.3%) 3 (7.1%) 25.8±2.9 (19.5–29.9) 67.9±4.5 (59–78) 

	Weight (lbs) 
	Weight (lbs) 
	Mean ± SD (Range) 
	169.7±30.2 (120–232) 
	169.7±30.2 (120–232) 

	Tobacco user† 
	Tobacco user† 
	Yes No 
	9 (21.4%) 33 (78.6%) 
	9 (21.4%) 33 (78.6%) 


	Source: Table 11.2.2 Summary Demographics in 11742630 study report 
	* Categories based on FDA Guidance “Collection of Race and Ethnicity Data in Clinical Trials”, Issue Date: October 26, 2016 
	†Defined as current tobacco user (having used tobacco-or nicotine-containing products within 30 days before initial dosing) 
	Reviewer’s comments: The demographics profile was acceptable. 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Table 28. Dropout Information (Study 11742630) 

	Sequence Discontinue Period Reason for Missing Period(s) Completed Treatment(s) 
	Sequence Discontinue Period Reason for Missing Period(s) Completed Treatment(s) 
	Subject ID 

	BA Treatment 1 Withdrawal by subject None BA Washout Positive substance abuse screen Period 1 
	Source: Study 11742630 Discontinued Patients 
	Study Adverse Events (source: page 43 of 11742630 study report) 
	Twenty-one AEs were reported by 14 of the 44 subjects who participated in this study. Of these events, 12 occurred after administration of Treatment A and 9 occurred after administration of Treatment B. Eighteen of these AEs were considered “mild” severity and 3 of these AEs were considered “moderate” severity. All 21 AEs had an outcome of “recovered/resolved.” 
	No deaths were reported during this study. See  for more comments. 
	Section 8

	Table 29. Subjects Experiencing Emesis (Study 11742630) 
	Table 29. Subjects Experiencing Emesis (Study 11742630) 
	Table 29. Subjects Experiencing Emesis (Study 11742630) 

	Were subjects who experienced vomiting included in statistical analysis? 
	Were subjects who experienced vomiting included in statistical analysis? 
	☐ Yes    
	☒ No ☐ N/A    

	If yes, does the time of emesis exceed two times the median Tmax value (immediate release products) or the labeled dosing interval (modified release products)? 
	If yes, does the time of emesis exceed two times the median Tmax value (immediate release products) or the labeled dosing interval (modified release products)? 
	☐ Yes    
	☐ No ☒ N/A   

	Was the adverse event profile observed comparable for the test and reference product? 
	Was the adverse event profile observed comparable for the test and reference product? 
	☒ Yes    
	☐ No 

	Are there any serious adverse events or death? 
	Are there any serious adverse events or death? 
	☐ Yes    
	☒ No 

	Are there any other safety concerns based on the adverse event profile? 
	Are there any other safety concerns based on the adverse event profile? 
	☐ Yes    
	☒ No 


	Source: Page 17 of 11742630 study report 
	No subjects experienced emesis during the study. 
	Table 30. Protocol Deviations (Study 11742630) 
	Table 30. Protocol Deviations (Study 11742630) 
	Table 30. Protocol Deviations (Study 11742630) 

	If the firm used nominal time points, the sampling time deviations (if any) >5% and 90% CI of any PK parameters is border line, please reanalyze data using actual sampling time 
	If the firm used nominal time points, the sampling time deviations (if any) >5% and 90% CI of any PK parameters is border line, please reanalyze data using actual sampling time 
	☒ Actual ☐ Nominal 

	Is the dropout/withdrawal/exclusion of subjects and protocol deviations as per the criteria mentioned in the IRB approved study protocol? 
	Is the dropout/withdrawal/exclusion of subjects and protocol deviations as per the criteria mentioned in the IRB approved study protocol? 
	☒ Yes    ☐ No 


	There were no protocol deviations reported during course of this study. 
	Bioanalytical Validation and Results. Table 31. SOPs Dealing With Sample Analysis Including Repeat Analysis (Study 11742630). 
	SOP No. 
	SOP No. 
	SOP No. 
	SOP Title 
	Revision 
	Effective Date of SOP 

	PKD/S/015 
	PKD/S/015 
	Verification of Chromatograms, Peak Integration and Chromatographic acceptance criteria 
	05 
	December 3, 2013 

	PKD/S/034 
	PKD/S/034 
	Preparation, Identification and Acceptance Criteria of Stock solutions, Calibration standards and Quality control samples. 
	04 
	September 9, 2016 

	PKD/S/019 
	PKD/S/019 
	Repeat sample(s) identification, re-analysis and reporting of final concentration 
	07 
	June 29, 2017 
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	SOP No. 
	SOP No. 
	SOP No. 
	SOP Title 
	Revision 
	Effective Date of SOP 

	PKD/S/033 
	PKD/S/033 
	Chromatographic analysis of study samples. 
	06 
	June 29, 2017 

	PKD/S/031 
	PKD/S/031 
	Procedure for Detection of Statistical Outlier 
	04 
	November 11, 2016 

	PKD/S/035 
	PKD/S/035 
	Identification and reanalysis of Incurred sample 
	06 
	February 17, 2017 

	PKD/S/010 
	PKD/S/010 
	Evaluation of stability of drugs in biological matrix & solution 
	11 
	August 16, 2016 

	PKD/S/013 
	PKD/S/013 
	Bioanalytical Method Validation 
	07 
	July 1, 2017 

	PKD/S/050 
	PKD/S/050 
	Partial Bioanalytical Method Validation 
	04 
	September 15, 2016 

	All necessary SOPs submitted? 
	All necessary SOPs submitted? 
	☒ Yes    ☐ No 

	Table 32. Prestudy Bioanalytical Method Validation (Study 11742630) 
	Table 32. Prestudy Bioanalytical Method Validation (Study 11742630) 


	Source: Bioanalysis report of Study 11742630 
	SOP for bioanalytical method validation submitted? 
	SOP for bioanalytical method validation submitted? 
	SOP for bioanalytical method validation submitted? 
	☒ Yes    
	☐ No 

	Is the same anticoagulant used in the premethod validation study and BE sample analysis? If not, was cross validation study conducted? 
	Is the same anticoagulant used in the premethod validation study and BE sample analysis? If not, was cross validation study conducted? 
	☒ Yes    
	☐ No 

	Does the duration of the each of the long-term storage stability parameters support the sample preparation/assay duration and clinical study sample storage temperature? 
	Does the duration of the each of the long-term storage stability parameters support the sample preparation/assay duration and clinical study sample storage temperature? 
	☒ Yes    
	☐ No 

	Was the % recovery consistent across QC concentrations? 
	Was the % recovery consistent across QC concentrations? 
	☒ Yes   
	☐ No 

	Was the prestudy validation of the bioanalytical method used for the pivotal bioequivalence studies acceptable? 
	Was the prestudy validation of the bioanalytical method used for the pivotal bioequivalence studies acceptable? 
	☒ Yes    
	☐ No 


	Refer to Prestudy bioanalytical method validation for Study 11742615. Table 33. Sample Analysis Calibration and Quality Control 
	Table 18 

	Are the concentrations of standard curve and QC samples relevant to the concentration of the samples? 
	Are the concentrations of standard curve and QC samples relevant to the concentration of the samples? 
	Are the concentrations of standard curve and QC samples relevant to the concentration of the samples? 
	☒ Yes    ☐ No 

	Are there any concerns related to sample analysis (including rejected runs, reinjection, sample dilution, etc.)? 
	Are there any concerns related to sample analysis (including rejected runs, reinjection, sample dilution, etc.)? 
	☐ Yes    ☒ No 

	Were 20% of chromatograms included? 
	Were 20% of chromatograms included? 
	☒ Yes    ☐ No 

	Were chromatograms serially or randomly selected? 
	Were chromatograms serially or randomly selected? 
	☒ serially, subjects ☐ randomly 

	Any interfering peaks in chromatogram? 
	Any interfering peaks in chromatogram? 
	☐ Yes    ☒ No 

	Were the chromatograms submitted by the firm acceptable? 
	Were the chromatograms submitted by the firm acceptable? 
	☒ Yes    ☐ No 

	Were 100% raw analytical data, including failed runs, provided? 
	Were 100% raw analytical data, including failed runs, provided? 
	☒ Yes    ☐ No 


	Refer to  and  Sample analysis calibration and quality control for Study 11742615. 
	Table 19
	Table 20
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	Table 34. Reanalysis of Study Samples (Study 11742630) 
	Table 34. Reanalysis of Study Samples (Study 11742630) 
	Table 34. Reanalysis of Study Samples (Study 11742630) 

	Number of Recalculated Values 
	Number of Recalculated Values 

	Number of Samples Reanalyzed 
	Number of Samples Reanalyzed 
	Used After Reanalysis 

	% of Total 
	% of Total 
	% of Total 

	Sample Reassays 
	Sample Reassays 
	Actual Number 
	Assays 
	Actual Number 
	Assays 

	Reason 
	Reason 
	Total 
	T 
	R 
	T (%) 
	R (%) 
	T 
	R 
	T (%) 
	R (%) 

	Pharmacokinetic* 
	Pharmacokinetic* 
	0 
	0 
	0 
	0.00 
	0.00 
	0 
	0 
	0.00 
	0.00 

	Sample concentration 
	Sample concentration 

	above upper limit of 
	above upper limit of 
	3 
	0 
	3 
	0.00 
	0.17 
	0 
	3 
	0.00 
	0.17 

	quantitation 
	quantitation 

	Total 
	Total 
	10 
	0 
	3 
	0.00 
	0.17 
	0 
	3 
	0.00 
	0.17 


	Source: Table 3 Summary of Study Sample Reassays Study 11472630 Bioanalytical report *: No sample repeat is allowed for this reason as per SOP Total 1799 samples were analyzed 
	Does the reviewer agree with the reanalysis of study samples: analytical and/or PK repeat? 
	Does the reviewer agree with the reanalysis of study samples: analytical and/or PK repeat? 
	Does the reviewer agree with the reanalysis of study samples: analytical and/or PK repeat? 
	☒ Yes    
	☐ No 

	If no, is recalculation of PK parameters necessary? 
	If no, is recalculation of PK parameters necessary? 
	☐ Yes    
	☐ No 
	☒ N/A 

	Did recalculation of PK parameters change the study outcome? 
	Did recalculation of PK parameters change the study outcome? 
	☐ Yes    
	☐ No 
	☒ N/A 

	Are the PK parameters of reanalysis still within the acceptance limits for the 90% CI? 
	Are the PK parameters of reanalysis still within the acceptance limits for the 90% CI? 
	☐ Yes    
	☐ No 
	☒ N/A 

	Table 35. Incurred Sample Reproducibility (Study 11742630) 
	Table 35. Incurred Sample Reproducibility (Study 11742630) 


	Analyte Name 
	Analyte Name 
	Analyte Name 
	Total Incurred Sample 
	No. of Samples Within +20% Difference 
	% of Samples Within +20% Difference 

	Budesonide 
	Budesonide 
	172 
	169 
	98.3 


	Source: Table 9 Summary of Incurred Sample Analysis Study 11472630 Bioanalytical report Total 1799 samples were analyzed 
	Reviewer’s comments: Incurred sample reproducibility results are acceptable. 
	Pharmacokinetic Results The mean PK parameters and BE analysis of food effect study are summarized in  and 
	Table 3
	Table 4, respectively. The BE analysis conducted by the reviewer is summarized in 
	Table 36. 

	Table 36. Summary of BE Analysis of Food Effect Study by the OCP Reviewer 
	Parameter 
	Parameter 
	Parameter 
	T/R Ratio (%) 
	90% Confidence Interval (%) 

	AUClast (h·pg/mL) 
	AUClast (h·pg/mL) 
	125.94 
	113.19–140.14 

	AUC0-inf (h·pg/mL) 
	AUC0-inf (h·pg/mL) 
	123.50 
	110.66–137.83 

	Cmax (pg/mL) 
	Cmax (pg/mL) 
	154.31 
	133.88–177.79 


	last = area under the curve from time zero to time t; AUC0-inf = area under the curve from time zero to infinity; Cmax = maximum plasma concentration 
	Abbreviations: AUC

	Reviewer’s comments: The reviewer repeated the BE analysis from adpc.xpt, the dataset that contains concentration data. PK parameters (Cmax, AUClast, and AUCinf) were calculated by noncompartment analysis in Phoenix. The 90% confidence intervals for all PK parameters were not within 80–125%. 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 


	Pilot Relative BA Study Under Fed Condition (Study PKD-16-011) 
	Pilot Relative BA Study Under Fed Condition (Study PKD-16-011) 
	Figure

	The Applicant also evaluated the relative bioavailability between Ortikos 9 mg capsules and Entocort EC 9 mg (3 x 3 mg capsule) under fed condition in a separate study (Study PKD-16011).In this study, Ortikos 9 mg capsules and Entocort EC 9 mg met the BE criteria for all PK parameters (Cmax, AUClast, and AUCinf). The 90% confidence interval of the geometric mean ratio of Cmax, AUClast and AUCinf and %, respectively and contained within BE criteria: 80–125%. Summary of BE analyses for Study PKD-16-011 is pr
	16 
	16 

	between two products were 84.40-108.60%, 95.99-113.43% 
	96.25-113.25

	Table 37. Study Information (Study PKD-16-011) 
	Table 37. Study Information (Study PKD-16-011) 
	Table 37. Study Information (Study PKD-16-011) 

	Protocol number 
	Protocol number 
	PKD-16-011 

	Study title 
	Study title 
	A Randomized, Open Label, Two Treatment, Two Period, Two Sequence, Single Dose, Crossover, Relative Bioavailability Study of Budesonide 9 mg Capsules of Sun Pharmaceutical Industries Limited and Entocort® EC (Budesonide) 3 mg Capsules [3 x 3 mg dose] of in 18 Healthy Human Adult Subject Under Fed Condition 

	Clinical site (name & address) 
	Clinical site (name & address) 
	Clinical Pharmacology Unit, Sun Pharmaceutical Industries Limited, Tandalja, Vadodara–390 012 (India). Phone Number: 91-265-2350789, 91-265-6615500, Fax: 91-265-2354897 

	Principal clinical investigator 
	Principal clinical investigator 
	Dr. Kirti Patel MBBS kirti.patel@sunpharma.com 

	Dates of the study 
	Dates of the study 
	Study Initiation Date: First Subject First Visit: May 10, 2016 Study Completion Date: Last Subject Last Visit: May 19, 2016 

	Analytical site 
	Analytical site 
	Sun Pharmaceutical Industries Limited, Tandalja, Vadodara–390 012 (India). Phone Number: 91-265-2350789, 91-265-6615500 Fax: 91-265-2354897 

	Sample collection dates 
	Sample collection dates 
	Period 1: May 12, 2016 to May 13, 2016 Period 2: May 18, 2016 to May 19, 2016 

	Analysis dates 
	Analysis dates 
	Date of first sample collection: May 12, 2016 Last date of sample extraction: May 26, 2016 Duration of sample storage: 15 days 

	Sample storage: (a) Duration (no. of days from the first 
	Sample storage: (a) Duration (no. of days from the first 
	(a) 15 days 


	NDA 211929 – Sequence 0001 – Study PKD-16-011: Summary Report 
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	day of sample collection to the last day of sample analysis) (b) Temperature range (e.g., -20°C to -80°C) 
	day of sample collection to the last day of sample analysis) (b) Temperature range (e.g., -20°C to -80°C) 
	day of sample collection to the last day of sample analysis) (b) Temperature range (e.g., -20°C to -80°C) 
	(b) -20±5°C to -65±10°C 

	Long-term storage stability (LTSS) coverage (no. days @ temp ºC) 
	Long-term storage stability (LTSS) coverage (no. days @ temp ºC) 
	Not Available 

	Table 38. Product Information (Study PKD-16-011) 
	Table 38. Product Information (Study PKD-16-011) 


	Treatment 
	Treatment 
	Treatment 
	Treatment A 
	Treatment B 

	Generic name 
	Generic name 
	Budesonide 
	Budesonide 

	Brand name 
	Brand name 
	NA 
	Entocort® EC 

	Dose/dosage form/route 
	Dose/dosage form/route 
	9 mg / Capsule / Oral 
	3 x 3 mg / Capsule / Oral 

	Manufacturer 
	Manufacturer 
	Sun Pharmaceutical Industries Limited, Halol 
	TD
	Figure


	Lot no. 
	Lot no. 
	JKR4659 
	CT0013 

	Manufacture date 
	Manufacture date 
	02/2016 
	-

	Expiry date 
	Expiry date 
	-
	06/2017 

	Are the test and reference products expired at the time of study? If yes, please comment 
	Are the test and reference products expired at the time of study? If yes, please comment 
	☐ Yes    ☒ No 

	Is same bio-batch used in the dissolution and all BE studies? If no, please comment 
	Is same bio-batch used in the dissolution and all BE studies? If no, please comment 
	☒ Yes    ☐ No 

	Is difference of the potency values for the test and RLD within 5%? If no, please comment 
	Is difference of the potency values for the test and RLD within 5%? If no, please comment 
	☒ Yes    ☐ No 

	Table 39. Study Design (Study PKD-16-011) 
	Table 39. Study Design (Study PKD-16-011) 


	Number of subjects 
	Number of subjects 
	Number of subjects 
	Twenty-two subjects were enrolled and 18 completed both periods of the study. 

	Route / dose of administration 
	Route / dose of administration 
	Oral / 9 mg 

	No. of sequences 
	No. of sequences 
	2 (AB and BA) 

	No. of periods 
	No. of periods 
	2 

	No. of treatments 
	No. of treatments 
	2 

	Washout period 
	Washout period 
	5 days 

	Study condition 
	Study condition 
	Fed 

	Randomization 
	Randomization 
	☒ Yes    ☐ No 

	Blood sampling time points 
	Blood sampling time points 
	predose, 2.0, 3.0, 3.5, 4.0, 4.5, 5.0, 5.333, 5.667, 6.0, 6.333, 6.667, 7.0, 7.5, 8.0, 8.5, 9.0, 10.0, 12.0, 16.0, 24.0, 30.0 and 36.0 hours postdose 

	IRB approval 
	IRB approval 
	☒ Yes    

	Length of fasting 
	Length of fasting 
	At least 10 hours 

	Safety monitoring 
	Safety monitoring 
	☒ Yes   ☐ No 


	Reviewer’s comments: The BE study design is adequate. 
	•. 
	•. 
	•. 
	The plasma elimination half-life of budesonide after administration of IV doses ranged between 2 and 3.6 hours per product label. The washout period was longer than 5 half-lives and appropriate. 

	•. 
	•. 
	There were sufficient sampling time points around Tmax (~5.5 hours) so that Cmax and Tmax can be captured. 


	Clinical Results 
	Table 40. Summary of Demographic and Baseline Characteristics (Safety Set, Study PKD16-011) 
	Demographics. Mean ± SD (Range) 
	Demographics. Mean ± SD (Range) 
	Age (years). 32.0±4.9 (22–40) 
	BMI (kg/m2). 22.9±2.1 (18.6–25.0) 
	Height (cm). 162.9±9.5 (147–174) 
	Weight (kg). 60.5±6.3 (52.6–73.4) 
	Sex (Male / Female). 12 (66.7%) / 6 (33.3%) 
	Source: Section 12.1 Demographic Data and Randomization Scheme in CSR PKD-16-011 
	Dropout Information 
	None of the subject was dropped from the study. 
	Table 41. Study Adverse Events (Study PKD-16-011) 
	Table 41. Study Adverse Events (Study PKD-16-011) 
	Table 41. Study Adverse Events (Study PKD-16-011) 

	Were subjects who experienced vomiting included in statistical analysis? 
	Were subjects who experienced vomiting included in statistical analysis? 
	☐ Yes    
	☒ No ☐ N/A    

	If yes, does the time of emesis exceed two times the median Tmax value (immediate release products) or the labeled dosing interval (modified release products)? 
	If yes, does the time of emesis exceed two times the median Tmax value (immediate release products) or the labeled dosing interval (modified release products)? 
	☐ Yes    
	☐ No ☒ N/A   

	Was the adverse event profile observed comparable for the test and reference product? 
	Was the adverse event profile observed comparable for the test and reference product? 
	☐ Yes    
	☒ No 

	Are there any serious adverse events or death? 
	Are there any serious adverse events or death? 
	☐ Yes    
	☒ No 

	Are there any other safety concerns based on the adverse event profile? 
	Are there any other safety concerns based on the adverse event profile? 
	☐ Yes    
	☒ No 


	Source: Section 10.2 Summary of Adverse Events in CSR PKD-16-011 
	No adverse events, deaths or serious adverse events were reported during this study. 
	Table 42. Protocol Deviations (Study PKD-16-011) 
	There were no protocol deviations reported during course of this study. 
	If the firm used nominal time points, the sampling time deviations (if any) >5% and 90% CI of any PK parameters is border line, please reanalyze data using actual sampling time 
	If the firm used nominal time points, the sampling time deviations (if any) >5% and 90% CI of any PK parameters is border line, please reanalyze data using actual sampling time 
	If the firm used nominal time points, the sampling time deviations (if any) >5% and 90% CI of any PK parameters is border line, please reanalyze data using actual sampling time 
	☒ Actual ☐ Nominal 

	Is the dropout/withdrawal/exclusion of subjects and protocol deviations as per the criteria mentioned in the IRB approved study protocol? 
	Is the dropout/withdrawal/exclusion of subjects and protocol deviations as per the criteria mentioned in the IRB approved study protocol? 
	☐ Yes    ☐ No ☒ N/A   


	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Bioanalytical Validation and Results 
	Table 43. SOPs Dealing With Sample Analysis Including Repeat Analysis 
	Table 43. SOPs Dealing With Sample Analysis Including Repeat Analysis 
	Table 43. SOPs Dealing With Sample Analysis Including Repeat Analysis 

	SOP No. 
	SOP No. 
	SOP Title 
	Revision 
	Effective Date of SOP 

	PKD/S/015 
	PKD/S/015 
	Verification of Chromatograms, Peak Integration and Chromatographic acceptance criteria 
	04 
	12/03/2013 

	PKD/S/034 
	PKD/S/034 
	Preparation, Identification and Acceptance Criteria of Stock solutions, Calibration standards and Quality control samples. 
	02 
	03/15/2013 

	PKD/S/019 
	PKD/S/019 
	Repeat sample(s) identification, re-analysis and reporting of final concentration 
	05 
	10/31/2013 

	PKD/S/033 
	PKD/S/033 
	Chromatographic analysis of study samples. 
	04 
	01/24/2014 

	PKD/S/031 
	PKD/S/031 
	Procedure for Detection of Statistical Outlier 
	02 
	06/27/2014 

	PKD/S/035 
	PKD/S/035 
	Identification and reanalysis of Incurred sample 
	05 
	12/18/2015 

	PKD/S/010 
	PKD/S/010 
	Evaluation of stability of drugs in biological matrix & solution 
	09 
	07/17/2014 

	PKD/S/013 
	PKD/S/013 
	Bioanalytical Method Validation 
	05 
	02/06/2015 

	PKD/S/050 
	PKD/S/050 
	Partial Bioanalytical Method Validation 
	03 
	10/03/2015 

	All necessary SOPs submitted? 
	All necessary SOPs submitted? 
	☒ Yes    ☐ No 


	Source: Bioanalysis report of Study PKD-16-011 
	Table 44. Prestudy Bioanalytical Method Validation (Study PKD-16-011) 

	Information Requested Data 
	Information Requested Data 
	Bioanalytical method validation NA* 
	Analyte Budesonide 
	Internal standard Budesonide D8 
	Extraction technique: Solid phase extraction 
	Method description 
	Detection mode: Tandem mass spectrometry with positive mode 
	Limit of quantitation LLOQ : 48.2 pg/mL, ULOQ : 15057.0 pg/mL 
	Standard curve concentrations (pg/mL) 48.2, 96.4, 361.4, 1144.3, 2569.7, 6323.9, 9335.3, 11563.8, 15057.0 
	Low QC A: 144.3 Low QC B: 432.8 Medium QC A : 3205.8 
	QC concentrations (pg/mL) 
	QC concentrations (pg/mL) 
	Medium QC B : 6852.3 High QC : 12121.8 DQC: 25245.4 

	QC intraday precision range (%) 1.8% to 6.2% 
	QC intraday accuracy range (%) 84.8% to 105.2% 
	QC interday precision range (%) 0.5% to 6.2% 
	QC interday accuracy range (%) 84.8% to 105.2% 
	Selectivity No significant interference observed in blank human plasma samples 
	*The data provided here are results of prevalidation (MD_BDS_037) experiments and not of method validation. 
	Sample Analysis Calibration and Quality Control. Table 45. Sample Analysis Calibration (Study PKD-16-011). 
	Bioequivalence Study Number: PKD_16_011. Analyte Name: Budesonide. 

	Parameter Standard Curve Samples 
	Parameter Standard Curve Samples 
	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Bioequivalence Study Number: PKD_16_011. Analyte Name: Budesonide. 
	Interday precision 
	3.6 3.0 2.9 2.1 1.8 1.0 1.1 2.2 1.5 2.9 1.4 
	(% CV) 
	Interday accuracy 
	99.2 99.3 102.8 99.6 101.1 104.9 99.6 102.6 98.8 96.1 96.0 
	(% actual) 
	Linearity 0.9985 to 0.9996 
	Linearity range (pg/mL) 48.2 to 15060.0 
	Limit of quantitation 
	48.2 
	(pg/mL) 
	Table 46. Sample Analysis Quality Control (Study PKD-16-011) 
	Bioequivalence Study Number: PKD_16_011. Analyte Name: Budesonide. 
	Parameter Quality Control Samples 
	Concentration (pg/mL) 
	Concentration (pg/mL) 
	Concentration (pg/mL) 
	143.7 
	431.0 
	3192.3 
	6823.6 
	12071.0 

	Interday precision (% CV) 
	Interday precision (% CV) 
	2.6 
	3.1 
	2.3 
	5.4 
	2.0 

	Interday accuracy (% actual) 
	Interday accuracy (% actual) 
	97.2 
	99.4 
	99.2 
	97.8 
	97.9 


	Are the concentrations of standard curve and QC samples relevant to the concentration of the samples? 
	Are the concentrations of standard curve and QC samples relevant to the concentration of the samples? 
	Are the concentrations of standard curve and QC samples relevant to the concentration of the samples? 
	☒ Yes    ☐ No 

	Are there any concerns related to sample analysis (including rejected runs, reinjection, sample dilution, etc.)? 
	Are there any concerns related to sample analysis (including rejected runs, reinjection, sample dilution, etc.)? 
	☐ Yes    ☒ No 

	Were 20% of chromatograms included? 
	Were 20% of chromatograms included? 
	☒ Yes    ☐ No 

	Were chromatograms serially or randomly selected? 
	Were chromatograms serially or randomly selected? 
	☒ serially, subjects ☐ randomly 

	Any interfering peaks in chromatogram? 
	Any interfering peaks in chromatogram? 
	☐ Yes    ☒ No 

	Were the chromatograms submitted by the firm acceptable? 
	Were the chromatograms submitted by the firm acceptable? 
	☒ Yes    ☐ No 

	Were 100% raw analytical data, including failed runs, provided? 
	Were 100% raw analytical data, including failed runs, provided? 
	☒ Yes    ☐ No 

	Table 47. Reanalysis of Study Samples (Study PKD-16-011) 
	Table 47. Reanalysis of Study Samples (Study PKD-16-011) 


	Study Number: PKD_16_011 (Analyte: Budesonide). Budesonide 9mg Capsules (Fed). 
	Number of Recalculated Values used 
	Number of Recalculated Values used 
	Number of Recalculated Values used 

	Number of Samples Reanalyzed 
	Number of Samples Reanalyzed 
	After Reanalysis 

	Reason Why Assay Was Repeated 
	Reason Why Assay Was Repeated 
	Actual Number T R 
	% of Total Assays T R 
	Actual Number T R 
	% of Total Assays T R 

	Pharmacokinetics* 
	Pharmacokinetics* 
	0 
	0 
	0.00 
	0.00 
	0 
	0 
	0.00 
	0.00 

	Unacceptable internal standard response 
	Unacceptable internal standard response 
	0 
	3 
	0.00 
	0.35 
	0 
	3 
	0.00 
	0.35 

	Incomplete analysis 
	Incomplete analysis 
	0 
	1 
	0.00 
	0.12 
	0 
	1 
	0.00 
	0.12 

	Repeats due to anomalous concentration 
	Repeats due to anomalous concentration 
	1 
	0 
	0.12 
	0.00 
	1 
	0 
	0.12 
	0.00 


	Total 1 4 
	Total 1 4 
	Total 1 4 
	0.12 
	0.46 
	1 
	4 
	0.12 
	0.46 

	Source: Section 8 3 Summary of Repeat Analysis CSR PKD-16-011 
	Source: Section 8 3 Summary of Repeat Analysis CSR PKD-16-011 

	*: No sample repeat is allowed for this reason as per SOP 
	*: No sample repeat is allowed for this reason as per SOP 

	Total 864samples were analyzed 
	Total 864samples were analyzed 

	TR
	55 


	Multi-disciplinary Review and Evaluation NDA 211929 Ortikos (budesonide) extended-release capsules, 6 mg and 9 mg 
	Does the reviewer agree with the reanalysis of study samples: analytical and/or PK repeat? 
	Does the reviewer agree with the reanalysis of study samples: analytical and/or PK repeat? 
	Does the reviewer agree with the reanalysis of study samples: analytical and/or PK repeat? 
	☒ Yes    
	☐ No 

	If no, is recalculation of PK parameters necessary? 
	If no, is recalculation of PK parameters necessary? 
	☐ Yes    
	☐ No 
	☒ N/A 

	Did recalculation of PK parameters change the study outcome? 
	Did recalculation of PK parameters change the study outcome? 
	☐ Yes    
	☐ No 
	☒ N/A 

	Are the PK parameters of reanalysis still within the acceptance limits for the 90% CI? 
	Are the PK parameters of reanalysis still within the acceptance limits for the 90% CI? 
	☐ Yes    
	☐ No 
	☒ N/A 


	Pharmacokinetic Results 
	The mean PK parameters and BE analysis of food effect study are summarized in  and 
	Table 3
	Table 6, respectively. 
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