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I concur with Dr. Rajpal’s summary of the review team’s conclusions regarding this issue.  
The clinical trials revealed no new safety issues potentially attributable to the acid degradation 
of the omeprazole in Yosprala.  The acid degradant issues were thoroughly explored by the 
review team and do not change the risk/benefit assessment of Yosprala from the conclusions of 
the previous review cycles. I concur with the team’s recommendation for PMCs to further 
explore the issue.  Two investigations will be included in the Approval letter as PMCs: 

3111-1 Conduct an in vitro study to characterize and quantify the degradants of the 
immediate release omeprazole of Yosprala at various pHs (i.e., pH 1, 1.5, 2, 2.5, 3, 
3.5, 4) following a minimum of 1 hour of exposure at 37°C, and evaluate the 
differences in the profiles.  Submit the chromatograms and a summary of 
quantitative data generated during the study.

Final Protocol Submission: 01/2017 
Study/Trial Completion: 04/2017
Final Report Submission: 06/2017

3111-2 Conduct a clinical PK trial evaluating the systemic exposures of the omeprazole 
degradants that are shown to be present at a higher level at pH <3.0 compared to 
higher pHs in the in vitro studies (PMC #3111-1).  This trial will include both 
Yosprala and the reference product for the omeprazole component of Yosprala. 
Compare the individual omeprazole degradant exposures between the two products.

Final Protocol Submission: 11/2017
Study/Trial Completion: 03/2018
Final Report Submission: 06/2018

  
The pH range selected for the in vitro study to assure that testing is conducted over a range that 
covers the pH of the rat stomach and humans.  

4. Nonclinical Pharmacology/Toxicology

I concur with the conclusions reached by the Pharmacology/Toxicology reviewer that there are 
no outstanding Pharm/Tox issues that preclude approval.  No new nonclinical toxicology data 
were submitted in this resubmission.  The Pharmacology/Toxicology reviewers worked with 
the DPMH reviewers to assure that the product label conforms to the Pregnancy and Lactation 
Labeling Rule (PLLR).  See the description in Section 3 of the Pharm/Tox reviewers’ 
contributions to discussions regarding omeprazole acid degradation products.  

5.    Clinical Pharmacology 

I concur with the conclusions reached by the Clinical Pharmacology reviewer that there are no 
outstanding Clinical Pharmacology issues that preclude approval. As stated in Section 1 
Background of my review, in response to the last CR letter, the applicant now proposes to 
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Table 3: Geometric Mean Ratios and 90% Confidence Intervals for Cmax, AUC0-t, and AUC0-24 of 
Omeprazole from PA8140 to Prilosec® on Day 7 based on Bridged Cross-Study Comparisons

Parameter PA81401 vs Prilosec 40 mg2 on Day 7 
GLSM Ratio % (90% Confidence Interval) 

Cmax (ng/mL) 89.76 (64.79-124.36)
AUC0-t (hr*ng/mL) 74.97 (50.92-110.36)
AUC0-24 (hr*ng/mL) 75.05 (51.00-110.44)

GLSM = geometric least-squares mean. 
1: PA8140 is from study PA8140-103 Treatment A: One tablet of PA8140 (delayed-release aspirin 81 mg and 
immediate release omeprazole 40 mg) administered once daily for 7 consecutive days. 
2: Prilosec 40 mg is from study PA32540-112 Treatment B: One tablet of EC-ASA (Ecotrin®) 325 mg and one 
capsule EC omeprazole (Prilosec®) 40 mg administered once daily for 7 consecutive days. 

Refer to the original Clinical Pharmacology review and my first cycle Division Director 
review for details regarding the omeprazole BA/BE PK studies initially submitted with the 
NDA.  In  the previously reviewed head to head comparison of the two Yosprala dose levels, 
Study PA8140-103, the Day 7 omeprazole GLSM ratio with 90% CI for 81mg/40mg vs. 325 
mg/40 mg for Cmax was 1.04 (0.86-1.27);  for AUC 0-t it was 1.27 (1.04,1.54).  Study 
PA32540-112, which compared Yosprala 325mg/40mg (the product evaluated in the efficacy 
trials) vs. Prilosec 40 mg revealed that Day 7 omeprazole exposures for Yosprala were 
relatively low compared to Prilosec: Day 7 Cmax = 0.74 (0.59-0.93) and AUC0-24 = 0.57 (0.45-
0.73).  

6. Clinical Microbiology 

Not applicable.  

7. Clinical/Statistical-Efficacy

There were no new efficacy data submitted for review in this review cycle. See previous 
reviews for discussion of the phase 3 trials conducted to establish the efficacy of the 
omeprazole component of Yosprala for reducing the risk of developing aspirin associated 
gastric ulcers.  

8. Safety

See the first cycle CDTL Review for a discussion of the safety findings from the first cycle 
NDA submissions.  In the current submission, the applicant submitted the summary safety data 
from the two BA/BE studies conducted in a total of 72 healthy subjects to support change in 
the manufacturing site.  The CDTL evaluated those data and identified no new concerns.  
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DEPI I was consulted to review a publication by Miyake, et al, 2015, which described an 
excess of lower GI bleeding risk from concomitant use of PPIs with low-dose aspirin.  Lower 
GI bleeding has been reported as an adverse reaction associated with aspirin.  The publication 
suggested that concomitant PPI use with aspirin may further increase that risk.   The review 
team questioned whether this publication should be  

 The DEPI reviewer evaluated the publication and 
found evidence of serious risk of bias.  He stated that confounding control and/or outcome 
measurement could result in an artificial association between PPI and lower GI bleeding.  
Furthermore, he identified another publication by Nagat, et al, 2015, that did not find an excess 
risk of lower GI bleeding in patients taking PPIs with low-dose aspirin.  He concluded that the 
currently available evidence   The CDTL and I concurred 
with this recommendation. 

The Yosprala label was evaluated this cycle to assure that any class labeling relevant to PPIs 
had been included in the product label.  Warnings and Precautions were included to be 
consistent with the most recently approved Prilosec label (NDA 22056), including a Warning 
and Precaution for acute interstitial nephritis.  A new class Warning and Precaution of 
cutaneous and systemic lupus erythematosus was also included.  The reviewers further revised 
the Warning and Precaution for Gastrointestinal Adverse Reactions during this review cycle to 
add the description of serious GI adverse reactions reported in the Yosprala clinical trials, as 
follows (newly added wording presented here in italics):

“Aspirin is associated with serious gastrointestinal (GI) adverse reactions, 
including inflammation, bleeding ulceration and perforation of the upper and 
lower GI tract. Other adverse reactions with aspirin include stomach pain, 
heartburn, nausea, and vomiting.”

“Serious GI adverse reactions reported in the clinical trials of YOSPRALA 
were: gastric ulcer hemorrhage in one of the 521 patients treated with 
YOSPRALA and duodenal ulcer hemorrhage in one of the 524 patients treated 
with enteric-coated aspirin.  In addition, there were two cases of intestinal 
hemorrhage, one in each treatment group, and one patient treated with 
YOSPRALA experienced obstruction of the small bowel.”

In addition, further modifications of Section 6 Adverse Reactions of the label resulted in the 
addition of the following statement:

“Less Common Adverse Reactions
In YOSPRALA-treated patients in the clinical trials there were 2 patients with  
GI bleeding (gastric or duodenal) and 2 patients with lower GI bleeding 
(hematochezia and large intestinal hemorrhage) and one additional patient 
experienced obstruction in the small bowel.”

Given that Yosprala is a fixed combination and does not allow reducing the omeprazole dose 
in the setting of a patient who is a CYP2C19 poor metabolizer, Section 8.8 of the label was 
added during this review cycle to state that the product should be avoided in Asian patients 
with unknown CYP2C19 genotype or those who are known to be poor metabolizers.  The 
updated label will state:
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“In studies of healthy subjects, Asians had approximately a four-fold higher 
exposure to omeprazole than Caucasians. CYP2C19, a polymorphic enzyme, is 
involved in the metabolism of omeprazole. Approximately 15% to 20% of 
Asians are CYP2C19 poor metabolizers. Tests are available to identify a 
patient’s CYP2C19 genotype. Avoid use in Asian patients with unknown 
CYP2C19 genotype or those who are known to be poor metabolizers…” 

9. Advisory Committee Meeting  

There was no advisory committee meeting to discuss this application.

10. Pediatrics

See my previous reviews.  PREA will be waived because studies would be impossible or 
highly impractical, "because the proposed indication in the pediatric population is rare, 
therefore the incidence of aspirin associated gastric ulcers would also expected to be rare."  

In the current review cycle, the DPMH reviews recommended labeling revisions to assure that 
the label complied with PLLR.  Those revisions were incorporated.  In addition, DPMH 
recommended modification of the wording in Section 8.4 to provide consistency with the 
Contraindication for pediatric use in Section 4 of the product label.  Section 17 Patient 
Counseling Information was also updated to correspond to the changes in Sections 8.1, 8.2 and 
8.3 related to PLLR.  

11. Other Relevant Regulatory Issues

See previous reviews from earlier review cycles for information on DSI audits and financial 
disclosures.

12. Labeling

DMEPA and OPDP concluded that the proprietary name “Yosprala” was acceptable during 
this review cycle.  

See Sections 8 and 10 above and previous reviews from earlier cycles for additional labeling 
review issues.  In addition, during this cycle, Section 7 Drug Interactions of the product label 
was revised to present the information in tabular format. 
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See the CDTL review for a more detailed and comprehensive description of the labeling 
revisions that occurred during this review cycle.   

13. Decision/Action/Risk Benefit Assessment

 Regulatory Action - Approval

 Risk Benefit Assessment
As stated in my Risk Benefit Assessment from the initial review cycle, “Both 
components of this fixed combination are approved drugs and the applicant presented 
substantial evidence that the omeprazole component of the fixed combination reduces 
the risk for gastric ulcers induced by enteric coated aspirin 325 mg.  The applicant also 
established bioequivalence based on the active moiety of ASA, i.e., acetylsalicylic acid, 
for both combination presentations (ASA 325 mg/omeprazole 40 mg; ASA 81 
mg/omeprazole 40 mg). Based on the monograph for aspirin professional labeling (21 
CFR 343.80), the secondary cardiovascular prevention indications can be included in 
the Yosprala label.  

Although no adequate and well controlled trials that evaluated the efficacy of the ASA 
81mg + IR omeprazole 40mg Yosprala tablet (PA8140) were submitted for review, I 
concur with the CDTL that there is adequate evidence to support the approval of the 
lower ASA dose combination, since there is no reason to believe that ASA 81 mg 
would have a greater risk for development of gastric ulcers, making it more difficult for 
the omeprazole to reduce the risk of ulcers, and given that there is evidence in the 
literature indicating that there is in fact a risk for developing upper gastrointestinal 
injury, including ulcers, with aspirin doses lower than 325 mg.  Furthermore, PK data 
from a relative bioavailability study (Study PA 8140-103) established that the 
bioavailability of the omeprazole component of the lower ASA dose fixed combination 
product (81/40) was not lower than that of the fixed combination tested in the two 
phase 3 trials (325/40).   

The DCRP concerns regarding marketing a combination that includes a 325 mg dose of 
aspirin when lower doses of aspirin have been found to be effective for secondary 
prevention were carefully considered, including the concerns about increasing risk for 
bleeding with increasing doses of aspirin.  These issues were discussed with OND and 
CDER leadership, and in light of inclusion of the ASA 325 mg dose in 21 CFR343.80, 
a decision to limit approval to the 81 mg ASA combination was not supported.  
Presumably, when practice of medicine aligns with clinical guidelines for secondary 
prevention, based on comparable efficacy and apparent improved safety for lower ASA 
doses, the lower dose combination product presentation will be selected for use by 
clinicians.   The review team has worked to assure that Yosprala labeling will address 
DCRP concerns.  The Dosage and Administration section will encourage prescribers to 
consider current practice guidelines and the potential for an increased risk of bleeding 
with increasing aspirin doses when selecting the Yosprala aspirin dose.   A Limitation 
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of Use in the indication will state that the omeprazole component has not been shown 
to reduce the risk of upper GI bleeding.  In fact, upper gastrointestinal hemorrhage 
occurred in the trials submitted for review (an SAE in each treatment arm).  An 
additional Limitation of Use statement will inform prescribers that Yosprala is not 
appropriate for use in an acute cardiovascular event setting due to the delayed release 
characteristics of the aspirin component.

Safety labeling associated with currently approved omeprazole and NSAID products 
will be included in the Yosprala product label.  These have been discussed in my 
review and include new animal safety data and pregnancy warnings for Prilosec, as 
well as an interaction with clopidogrel.” 

During this review cycle, the applicant has provided BA/BE studies to establish that 
the manufacturing change for the aspirin drug substance does not impact our previous 
conclusion regarding the safety and efficacy of the aspirin component of Yosprala.  
The risk/benefit conclusion from the original submission has also not changed for the 
overall fixed combination product. The label was updated to include new class labeling 
for the omeprazole PPI component of Yosprala in the Warnings and Precautions 
section. These new class Warnings do not change my Risk Benefit conclusions that 
benefits of the product outweigh the risks. A Limitation of Use in the indication section 
of the label was included in the previous review cycle to make it clear that the clinical 
trials had not demonstrated an actual reduction in the risk of upper GI bleeding.  The 
label was further strengthened in this review cycle to add additional information on the 
GI bleeding observed in the Yosprala arms of the clinical trials (which had previously 
only been presented in Section 14 Clinical Studies) to the previous GI Adverse 
Reactions Warning and Precaution and to Section 6.1 Adverse Reactions. 

  
 Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies – None.

 Recommendation for other Postmarketing Requirements and Commitments

See Section 3 and the Approval letter for the two PMCs.  PREA was waived.  (See Section 
10.) 
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