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1 INTRODUCTION/BACKGROUND   
This review by the Division of Risk Management (DRISK) evaluates the need for a risk 
evaluation and mitigation strategy (REMS) for alogliptin, alogliptin/pioglitazone, and 
alogliptin/metformin.    

Takeda pharmaceuticals submitted an application for alogliptin with the proposed 
indication for use as an adjunct to diet and exercise to improve glycemic control in adults 
with type 2 diabetes.  The combination products have the proposed indication for use as 
an adjunct to diet and exercise to improve glycemic control in adults with type 2 diabetes 
when use of the combination is appropriate.   

Serious safety issues for alogliptin necessitating labeling in the Warnings and 
Precautions section of the labeling include: 
 

• Hepatic effects 
• Hypersensitivity  
• Acute pancreatitis 
• Hypoglycemia 
• Lack of data on macrovascular outcomes 

 
Three dipeptidyl peptidase 4 (DPP-4) inhibitors are currently approved for use in the 
United States (U.S.) they include; Januvia (sitagliptin, approved 2006), Onglyza 
(saxagliptin approved 2009), and Tradjenta( linagliptin, approved 2011). Alogliptin was 
approved in Japan in April 2012.  Januvia labeling includes warnings for acute 
pancreatitis, acute renal failure, hypoglycemia, hypersensitivity, and lack of data on 
macrovascular outcomes. Onglyza labeling includes warnings for acute pancreatitis, 
hypoglycemia, hypersensitivity, and lack of data on macrovascular outcomes. Tradjenta 
has warnings for hypoglycemia, and lack of data on macrovascular outcomes.  
 
NDAs 022426 and 203414 are alogliptin in combination with either pioglitazone or 
metformin. Pioglitazone and metformin do not have REMS. Pioglitazone (Actos) 
previously had a Medication Guide-only REMS to address the risk of bladder cancer. The 
REMS requirement was removed May 17, 2012. 
 
A complete response letter was issued for alogliptin and alogliptin/pioglitazone on April 
25, 2012 because of an unresolved issue of hepatotoxicity. The risk considered in this 
review for possible mitigation with a REMS for alogliptin-containing products is 
hepatotoxicity.  
 

2 REGULATORY HISTORY 
 

Two previous actions complete responses (CR) have been issued for NDA 022271 and 
NDA 022426. The first actions were dated June 26, 2009 for NDA 022271 and 
September 2, 2009 for NDA 022426. The actions in 2009 were taken because data from a 
controlled phase 2/3 trial included in NDA 22-271 showed a numerical imbalance in 
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serious cardiovascular adverse events, not favoring alogliptin therapy. The data had not 
ruled out an unacceptable increase in cardiovascular risk with alogliptin. 
 
The sponsor submitted complete responses to the NDAs on July 25, 2011 that adequately 
addressed the deficiencies cited in the 2009 CR letters. However, a new signal for 
hepatotoxicity emerged in the second review cycle, necessitating second complete 
response actions for the applications. These complete response actions were taken April 
25, 2012. The applications for NDA 022271 and NDA 022426 were resubmitted July 26, 
2012, and July 27, 2012, with a goal action date of January 26, 2013. 
 
NDA 203414 (alogliptin + metformin) was filed November 22, 2011. Action has not 
been taken on this application pending resolution of the hepatotoxicity issue for all three 
applications. 

2.1 PRODUCT LABELING 
The proposed labeling for the applications includes a warning for hepatotoxicity. The 
currently FDA-proposed description of these effects to be included in the highlights of 
the alogliptin labeling is as follows: 

• Hepatic effects:   postmarketing reports of hepatic failure, sometimes 
fatal.  Causality cannot be excluded.  Monitor liver tests prior to and during treatment.  
If liver injury is detected, promptly interrupt NESINA and assess patient for probable 
cause, then treat cause if possible, to resolution or stabilization.  Do not restart 
NESINA if livery injury is confirmed and no alternative etiology can be found. 

The expanded description of the hepatic effects, to be included in section 5.1, has not 
been included in the draft labeling to date. The division has not proposed including a 
boxed warning regarding the hepatic effects. 

3 MATERIALS REVIEWED 

3.1 DATA AND INFORMATION SOURCES 
We reviewed the sponsor’s November 7, 2011 submission of liver findings, the clinical 
reviews for NDAs 022271 and 022426 (Dr. Valerie Pratt’s February 29, 2012 and July 3, 
2012 reviews), and the September 2, 2008 biometrics review by Dr. Janice Derr. The 
final clinical reviews for the current cycle for these NDAs and for NDA 203414 have not 
been completed. 

Additionally, we reviewed the previous action letters for NDAs 022271 and 022426, and 
the review of hepatic safety of alogliptin, alogliptin/pioglitazone, and 
alogliptin/metformin conducted by Dr. John Senior and Dr. Leonard Seeff, hepatologists 
in the Office of Surveillance and Epidemiology, November 8, 2012.  

4 RESULTS OF REVIEW 

4.1 OVERVIEW OF CLINICAL PROGRAM 
The efficacy of alogliptin was confirmed in the September 2, 2008 biometrics review by 
Dr. Janice Derr. Dr. Derr summarized five phase 3 studies that randomized 2,239 
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patients. The efficacy studied alogliptin monotherapy and add-on combination therapy 
with other common oral anti-diabetic drugs (sulfonylurea, metformin or pioglitazone) or 
insulin. The Phase 3 studies had a treatment period of 26 weeks and three arms: alogliptin 
25 mg, alogliptin 12.5 mg and placebo. In the combination therapy trials, the designated 
background therapy was included in all three arms. The primary efficacy endpoint in all 
major studies was the change from baseline to study endpoint (week 26) in glycosylated 
hemoglobin (HbA1c). Fasting plasma glucose was a secondary efficacy endpoint. Dr. 
Derr concluded that alogliptin produced statistically significant net reductions in HbA1c 
when compared with placebo as a monotherapy, and when given as an add-on to 
sulfonylurea, metformin, pioglitazone or insulin.  

4.2 SAFETY CONCERNS 
 
The significant safety concern associated with alogliptin important to consideration of a 
REMS is hepatotoxicity. Although the deficiencies communicated in the first CR letters 
were adequately addressed with the complete response from Takeda, a signal for drug-
induced liver injury (DILI) was identified in the complete response submissions. The data 
showed numerical imbalances against alogliptin for serum alanine aminiotransferase 
(ALT) elevations compared to control. In addition, five probable (as categorized by OSE 
reviewers) cases of alogliptin hepatotoxicity were reported with ~219,000 patient-years 
of postmarketing experience in Japan.  
 
The following table, excerpted from Dr. Pratt’s review and the sponsor’s November 7, 
2011 submission, shows the imbalance in ALT elevations. 
 

 
 
In the current resubmission, the numerical imbalances in ALT elevations are no longer 
present with the accumulation of additional data, but, with case reports suggestive of 
DILI, the concern for hepatotoxicity remains. We note that probable cases of DILI, 
including fatal cases, have accumulated with only 287,000 patient-years exposure to 
alogliptin. 
 
In their November 2012 review, Dr. John Senior and Dr. Leonard Seeff reviewed 19 
cases of increased serum aminotransferases occurring during the conduct of clinical trials 
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for alogliptin, and two postmarketing cases from Japan. Although many of the cases had 
other possible causative explanation, there remain cases for which no alternative 
causative diagnosis other than alogliptin-induced liver injury is apparent. Dr. Senior and 
Dr. Seeff concluded in the review that, should alogliptin be approved,  liver monitoring  
should be instituted comprising two sets of liver tests before starting alogliptin therapy, 
and then monthly liver testing for at least the first six months of alogliptin therapy.   

4.3 APPLICANT’S PROPOSAL FOR RISK MANAGEMENT  
The applicant did not propose a REMS or RMP for alogliptin or alogliptin/metformin. 
The applicant submitted a Medication Guide-only REMS for alogliptin/pioglitazone, but 
the applicant has subsequently indicated that, because the Medication Guide-only REMS 
for pioglitazone has been eliminated, they believe no REMS is needed for 
alogliptin/pioglitazone. 

5 DISCUSSION 
 
As noted above, Dr. Senior and Dr. Seeff recommend that liver monitoring should be 
instituted comprising two sets of liver tests before starting alogliptin therapy, to first 
screen prospective patients for pre-existing liver injury, and then monthly liver testing for 
at least the first six months to monitor for alogliptin-induced liver injury. Alogliptin is a 
new molecular entity (NME), and prescribing practices have not been established in the 
U.S. Based on what is known to date about hepatotoxicity, it would be appropriate to 
maximize labeling with prominent warnings about the risk or hepatotoxicity and 
recommendations for monitoring for liver toxicity.  
 
If new safety information becomes available the need for a REMS that requires elements 
to assure safe use that includes prescribing by specially certified prescribers, dispensing 
by specially certified pharmacies, and/or dispensing to enrolled patients with evidence of 
safe-use conditions can be re-evaluated. 
 
 
6 CONCLUSION  
At this time, DRISK does not recommend a REMS for the alogliptin-containing products. 
Should the alogliptin applications be approved, we recommend that labeling be 
maximized to convey recommendations for liver monitoring and hepatotoxicity. If new 
safety information becomes available this decision can be re-evaluated.   
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1 Background 

The Division of Metabolic and Endocrine Products (DMEP) requested the Division of Risk 
Management (DRISK) review the  (alogliptin-pioglitazone fixed-dose combination) 
Tablets proposed Risk Evaluation Mitigation Strategy (REMS) for the New Drug Application 
(NDA) 022426 submitted by Takeda Global Research & Development Center, Inc. (TGRD) 
September 12, 2011.  The proposed REMS is comprised of a Medication Guide and a timetable 
for submission of assessments. 

The Medication Guide will be reviewed by Division of Medical Policy Programs (DMPP) under 
separate cover. The subject of this review is the REMS document.  

 

2 Material Reviewed 

 August 23, 2011 FDA issued Pre-Approval REMS Notification Letter  

 September 12, 2011 proposed REMS  

 

3 REMS Elements 

The August 23, 2011 FDA issued Pre-Approval REMS Notification Letter refers to the approved 
REMS for the pioglitazone containing products and states the following: 

  
 “These REMS consist of a Medication Guide and a timetable for submission of 
 assessments of the REMS. 
 
 Section 505-1 of the FDCA authorizes FDA to require the submission of a REMS, if FDA 
 determines that such a strategy is necessary to ensure that the benefits of the drug 
 outweigh the risks [section 505-1(a)]. 
 
 In accordance with section 505-1 of FDCA, we have determined that a REMS is necessary 
 for  (alogliptin/pioglitazone fixed-dose combination) to ensure the benefits 
 of the  drug outweigh the risks of congestive heart failure in patients being treated with 
 pioglitazone.” 
 

4 Conclusion and Recommendation to DMEP 

DRISK is in concurrence with a REMS that includes a Medication Guide and timetable for 
submission of assessments for this drug which is consistent with the REMS requirements for the 
other pioglitazone-containing products. DRISK reviewed the  (alogliptin-pioglitazone 
fixed-dose combination) Tablets proposed REMS and finds it acceptable with minor formatting 
revisions. (see attached REMS) 

Please let DRISK know if you have any questions. 

 

Comments to Takeda Global Research & Development Center, INC. (TGRD) 

  2
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See the appended  (alogliptin-pioglitazone fixed-dose combination) Tablets REMS 
proposal for tracked changes corresponding to comments in this review. 

 

Regarding your Assessment Plan: 

Submit for review the detailed plan you propose to use to evaluate patients’ understanding about 
the safe use of   You may submit the proposed plan after approval of the REMS, 
however submit it at least 90 days before you conduct the evaluation.  Code the submission 
“REMS Correspondence.”  If the plan is to conduct the required assessment using a survey, make 
sure the submission includes all methodology and instruments used to evaluate the knowledge 
about the risks associated with and safe use of  

1. Recruit respondents using a multi-modal approach.  For example, you might recruit 
respondents through physicians’ offices, pharmacies, managed care providers, consumer 
panels, or on-line. 

Explain how often you perform non-respondent follow-up or reminders. 

If you use an incentive or honorarium, provide details on what is offered and the estimated 
dollar value. 

Explain how you select recruitment sites. 

Submit for review any recruitment advertisements. 

2. Define the sample size and confidence interval associated with that sample size.  Describe 
the rationale for your sample size.   

3. Define the expected number of people to be contacted to obtain the proposed sample size, 
and how the sample is determined (selection criteria). 

4. Ensure the sample is demographically representative of the population who use the drug 
(patients), regardless of the condition for which they use or prescribe it. 

5. When possible and appropriate, ensure the sample is diverse in terms of age, race, 
ethnicity, sex, socio-economic status, education level, and geographically. 

6. List the inclusion criteria for patients.  For example, eligible patient respondents must be: 
 Age 18 or older 
 Currently taking  or have taken the drug in the past 3 months 
 Not currently participating in a clinical trial involving   

Submit any screener instruments, and describe any quotas of sub-populations used. 

7. Explain how you administer surveys and the intended frequency.   

Offer respondents multiple options for completing the survey.  Be sure to include an 
option for the lower literacy population.   For example, respondents might complete 
surveys online or through email, in writing or by mail, over the phone, and in person. 

Explain how you train surveyors. 

8. Explain how you control for limitations or bias associated with the methodology and 
survey instrument(s). 

  3
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9. Submit for review the introductory text used to inform respondents about the purpose of 
the survey. 

Tell potential respondents that their answers will not affect their ability to receive or take 
(patients  and that their answers and personal information will be kept 
confidential and anonymous. 

10. Clarify in your methodology that respondents are eligible for one wave of the survey only. 

11. Analyze results on an item-by-item or variable-by-variable basis.  You may present the 
data using descriptive statistics, such as sample size, mean, standard deviation, median, 
minimum and maximum (for continuous variables), and frequency distributions (for 
categorical variables). 

You may stratify the data by any relevant variable, and also in aggregate.    

12. Submit all methodology and instruments utilized with your assessments.   

WITH REGARD TO THE PATIENT SURVEY INSTRUMENT:  

13. The assessment evaluates the effectiveness of the REMS in achieving the goal by 
evaluating patients’ knowledge of the serious risks associated with use of the drug.  The 
assessment does not evaluate consumer comprehension of the Medication Guide.  

14. Respondents should not be offered an opportunity to read or see the Medication Guide, 
Package Insert, or any other related educational materials again prior to taking the survey. 

15. Submit for review the survey instruments (questionnaires and/or moderator’s guide), 
including any background information on testing survey questions and correlation to the 
messages in the Medication Guide. 

16. Ensure the patient knowledge survey includes questions that ask about the specific risks or 
safety information conveyed in the Medication Guide to determine if the patient 
understands the information and knows what to do if they experience an adverse event.   

Derive the risk-specific questions from information located in the “What is the Most 
Important Information I should know about ?” section of the Medication Guide. 

Ensure the risk-specific questions are not biased or leading, and that multiple choice 
questions include an instruction to “select all that apply.”  Answer options should include 
an appropriate number of foils.  Ensure that each question has an “I don’t know” answer 
option. 

Randomize the order of the multiple choice responses on each survey. 

17. Order questions so the risk-specific questions are asked first, followed by questions about 
receipt of the Medication Guide.  Collect demographic questions last or as part of any 
screener questions. 

Do not allow respondents the opportunity or ability to go back to previous questions in the 
survey. 

Explain if and when any education will be offered for incorrect responses. 

  4
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18. Include questions about receipt of the Medication Guide in the patient survey as a way to 
fulfill the obligation to report on the distribution of the Medication Guide. 

19. Prior to the questions about receipt of the Medication Guide, include text that describes a 
Medication Guide.  For example,  

Now we are going to ask you some questions about the Medication Guide you may have 
received with   The Medication Guide is a paper handout that contains 
important information about the risks associated with use of [Tradename] and how to use 
[Tradename] safely.  Medication Guides always include the title “Medication Guide” 
followed by the word  and its pronunciation.  The Medication Guide usually has 
sections titled “What is the most important information I should know about 
[Tradename],” “What is ” and “Who should not take .” 

20.  Use the following (or similar) questions to assess receipt and use of the Medication 
Guide. 

 Who gave you the Medication Guide for ? (Select all that apply) 
a) My doctor or someone in my doctor’s office 
b) My pharmacist or someone at the pharmacy 
c) Someone else - please explain: ____ ____________ 
d) I did not get a Medication Guide for  

 Did you read the Medication Guide?    
a) All,  
b) Most,  
c) Some,  
d) None 

 Did you understand what you read in the Medication Guide?    
a) All,  
b) Most,  
c) Some,  
d) None 

 Did someone offer to explain to you the information in the Medication Guide?  
a) Yes, my doctor or someone in my doctor’s office  
b) Yes, my pharmacist or someone at the pharmacy 
c) Yes, someone else – please explain: _____________________ 
d) No 

 Did you accept the offer? Yes or No 

 Did you understand the explanation that was given to you?   
a) All, 
b) Most, 
c) Some, 
d) None  

 Did or do you have any questions about the Medication Guide?  Yes or No (If Yes, list your 
question(s) below)  Note: Group/code this open text field prior to submitting to FDA   
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Risk Evaluation and Mitigation Strategy (REMS) Memorandum 
 

U.S. FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

OFFICE OF DRUG EVALUATION II 
DIVISION OF METABOLISM AND ENDOCRINOLOGY PRODUCTS 

 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 
NDA/BLA #s:  022426 
Products:  (alogliptin/pioglitazone fixed-dose combination) Tablets 
APPLICANT:  Takeda Global Research & Development Center, Inc. 
FROM: Mary H. Parks, M.D. 
DATE:   August 12, 2011 
 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 
Section 505-1 of the Federal Food, Drug, and Cosmetic Act (FDCA) authorizes FDA to require 
the submission of a risk evaluation and mitigation strategy (REMS) if FDA determines that such 
a strategy is necessary to ensure that the benefits of the drug outweigh the risks 
[section 505-1(a)].  Section 505-1(a)(1) provides the following factors: 
 

(A) The estimated size of the population likely to use the drug involved; 
(B) The seriousness of the disease or condition that is to be treated with the drug; 
(C) The expected benefit of the drug with respect to such disease or condition; 
(D) The expected or actual duration of treatment with the drug; 
(E) The seriousness of any known or potential adverse events that may be related to the 

drug and the background incidence of such events in the population likely to use the 
drug; 

(F) Whether the drug is a new molecular entity (NME). 
 

After consultations between the Office of New Drugs and the Office of Surveillance and 
Epidemiology, we have determined that a REMS is necessary for  
(alogliptin/pioglitazone fixed-dose combination) to ensure that the benefits of the drug outweigh the 
risk of congestive heart failure in patients being treated with pioglitazone. In reaching this 
determination, we considered the following:  
 
A.  Approximately 24 million people in the U.S. have diabetes, of whom more than one-third 

will require more than one anti-diabetic agent to maintain adequate glycemic control within 
several years of initiation of drug therapy.  Annually, approximately 1 million patients 
receive treatment with pioglitazone. 

 
B. Patients with type 2 diabetes are at risk for a variety of complications including heart disease, 

stroke, blindness, kidney failure, nervous system damage, amputations, and death if 
untreated.  (alogliptin/pioglitazone fixed-dose combination) is a convenience product 
that is an option for those individuals. 

 
C. The co-administration of alogliptin and pioglitazone results in clinically and statistically 

significant improvements in glycemic control in patients with type 2 diabetes over either drug 
administered alone. 
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D. The expected duration of therapy is over a patient’s lifetime. 
 
E. Pioglitazone, one of the components of  (alogliptin/pioglitazone fixed-dose 

combination), has been associated with adverse effects that involve the cardiovascular system. In a 
long-term cardiovascular outcomes trial, 5238 patients were randomized to pioglitazone (n=2605) or 
placebo (n=2633) in addition to their background anti-diabetic medications.  The percentage of 
patients who had a serious heart failure event was higher for patients treated with pioglitazone 
(5.7%, n=149) than for patients treated with placebo (4.1%, n=108). In patients treated with 
an insulin containing regimen at baseline, the incidence of serious heart failure was 6.3% 
(n=54/864) with pioglitazone and 5.2% (n=47/896) with placebo. For those patients treated 
with a sulfonylurea-containing regimen at baseline, the incidence of serious heart failure was 
5.8% (n=94/1624) with pioglitazone and 4.4% (n=71/1626) with placebo. Other adverse effects 
of pioglitazone include edema, hepatic effects, fractures, and bladder cancer. Potential adverse effects 
of alogliptin include the drug class effects of hypersensitivity reactions, pancreatitis, and reductions in 
lymphocyte counts. 

 
F.  (alogliptin/pioglitazone fixed-dose combination) is not a new molecular entity. 
 
In accordance with section 505-1 of FDCA and under 21 CFR 208, FDA has determined that a 
Medication Guide is required for  (alogliptin/pioglitazone fixed-dose combination). 
FDA has determined that  (alogliptin/pioglitazone fixed-dose combination) poses a 
serious and significant public health concern requiring the distribution of a Medication Guide.  
The Medication Guide is necessary for patients’ safe and effective use of  
(alogliptin/pioglitazone fixed-dose combination).  FDA has determined that  
(alogliptin/pioglitazone fixed-dose combination) is a product that has a serious risk (relative to 
benefits) of which patients should be made aware because information concerning the risk could 
affect patients’ decisions to use, or continue to use  (alogliptin/pioglitazone fixed-dose 
combination). 
 
The elements of the REMS will be a Medication Guide and a timetable for submission of 
assessments of the REMS. 
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