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Memorandum 
 
To: Doris Auth, Associate Director 

Igor Cerny, REMS Assessment Reviewer 
Division of Risk Management, Office of Surveillance and Epidemiology (OSE) 
 
Judith Racoosin, Deputy Director for Safety 
Sharon Hertz, Division Director 
Division of Anesthesia, Analgesia, and Addiction Products, Office of New Drugs 
 

From: Tamra Meyer, Reviewer, Division of Epidemiology II (DEPI II), Office of Pharmacovigilance and 
Epidemiology (OPE), OSE 

Through: Jana McAninch, Senior Medical Epidemiologist, DEPI II, OPE, OSE  
 Judy Staffa, Associate Director for Public Health Initiatives, OSE 
Date: November 15, 2017 
Subject: DEPI II Responses to the Transmucosal Immediate Release Fentanyl (TIRF) Industry Group (TRIG) 

Responses Dated October 16, 2017 
 
Background 
Transmucosal immediate-release fentanyl (TIRF) products are indicated for management of breakthrough pain in 
cancer patients 18 years of age and older who are already receiving and who are tolerant to around-the-clock 
opioid therapy for their underlying persistent cancer pain.  All six brand and three generic TIRF products 
(Appendix A Table 1) are subject to a shared-system Risk Evaluation and Mitigation Strategy (REMS) that was 
approved on 12/28/2011 and launched on 3/12/2012.  The goals of the REMS are to mitigate the risk of misuse, 
abuse, addiction, overdose, and serious complications due to medication errors by: 

1. Prescribing and dispensing TIRF medicines only to appropriate patients, which includes use only in 
opioid-tolerant patients;  

2. Preventing inappropriate conversion between TIRF medicines;  
3. Preventing accidental exposure to children and others for whom it was not prescribed;  
4. Educating prescribers, pharmacists, and patients on the potential for misuse, abuse, addiction, and 

overdose of TIRF medicines. 
The TIRF REMS Industry Group (TRIG) submits annual REMS assessment reports that include descriptions of 
accidental exposures to TIRFs in children, use of TIRFs by patients without appropriate opioid tolerance, and 
other events of interest to FDA.  FDA remains very concerned about accidental childhood exposures, appropriate 
opioid tolerance prior to TIRF exposure, and adverse events, such as overdose, especially in patients who are not 
opioid-tolerant prior to exposure.  The FDA and the TRIG have had several teleconferences and written 
communications about these concerns, and FDA has provided several recommendations for further actions to 
understand the extent of these safety concerns.  The communications about i) accidental childhood exposures, ii) 
opioid non-tolerance, and iii) adverse events in opioid non-tolerant patients from the 11/1/2016-11/1/2017 period 
are listed here (other issues discussed in the communications are not described): 

1. 11/10/2016: 48 Month REMS Assessment Acknowledgement Letter (RAAL) from FDA to TRIG 
communicating the need for: 

a. investigation of continued high levels of opioid non-tolerance in patients (42% of patients) and 
inappropriate conversion between TIRFs (17-21% of patients) at the individual-product level; 

b. additional surveillance of accidental TIRF poisonings in children; and 
c. other data sources to track adverse outcomes. 
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2. 3/1/2017:  Written FDA Meeting Agenda for 3/3/2017 teleconference with TRIG requesting: 
a. more vigorous surveillance for accidental childhood poisonings due to TIRFs; 
b. exploration of prescriber-level interventions to reduce prescriptions in opioid non-tolerant 

patients or for pain not related to cancer; and 
c. evaluation of adverse events in patients receiving TIRFs who are not opioid-tolerant. 

3. 3/3/2017:  Teleconference to follow-up with TRIG about requests made in 11/10/2016 48-month RAAL.  
TRIG to provide: 

a.  information on opioid non-tolerance by product and  
b. description of databases to explore accidental poisonings in children. 

4. 3/7/2017:  Written follow-up to the 3/3/2017 teleconference from FDA to TRIG to provide instruction on 
the opioid non-tolerant analysis. 

5. 3/10/2017:  Written communication (email only) from TRIG to FDA about the opioid non-tolerant 
analysis.  They expressed concerns that the analysis requested for product-specific dispensing to opioid 
non-tolerant patients will not accurately reflect the dispensing of specific TIRF products to opioid non-
tolerant patients. 

6. 3/21/2017:  Written FDA response to 3/10/2017 communication from TRIG to provide additional 
requests for the opioid non-tolerant analysis. 

7. 3/31/2017:  Written response from TRIG to FDA’s requests from the 3/3/2017 teleconference.  The 
response describes: 

a. lack of viable data sources to evaluate accidental poisonings in children, 
b. a plan to provide more details from poison center calls for accidental exposures to TIRFs, 
c. a plan to conduct review of medical literature and lay media reports/social media, and   
d. a general plan to conduct a study of adverse events in non opioid-tolerant compared to opioid-

tolerant patients using TIRFs (protocol promised by 8/1/2017). 
8. 9/27/2017:  Written FDA Meeting Agenda for 10/2/2017 teleconference and DEPI responses to the 

3/31/2017 written TRIG communication providing additional guidance on: 
a. evaluation of childhood poisonings from TIRFs,  
b. validity of the opioid tolerance algorithm, and  
c. adverse events in opioid non-tolerant patients. 

9. 10/2/2017: Teleconference with TRIG.  We discussed: 
a. opioid tolerance data concerns, 
b. increasing trends for significant outcomes/AEs for TIRFs over time with some trends greater than 

those observed for other opioids, and 
c. that TRIG must find databases to assess accidental childhood poisonings. 

10. 10/16/2017:  Written communication from TRIG to FDA responding to our requests in the 10/2/2017 
teleconference.  The communication discussed plans for: 

a. validation of the opioid tolerance algorithm, 
b. a study to assess the risk of adverse events in non opioid-tolerant versus opioid-tolerant patients 

using TIRF products, and 
c. analyzing accidental childhood poisonings in electronic health records and mortality data. 

 
Refer to the relevant DEPI and DRISK reviews for in-depth reasoning to support the requests and 
recommendations in the string of communications, above: 

1. DRISK review of the 48-month REMS Assessment Report (9/28/2016),a 
2. DEPI Memo assessing a possible source for emergency department visits due to accidental TIRF 

poisonings (4/14/2017),b 
3. DEPI review of the 48-month REMS Assessment Report (5/2/2017),c  

                                                           
a Cerny I and Harris S: Review of the fifth (48 month, October 29, 2014 to October 28, 2015) Risk Evaluation and Mitigation 
Strategy (REMS) Assessment Report for Transmucosal Immediate Release Fentanyl (TIRF) Agents 
b Meyer T. Epidemiology: Review of NEISS-CADES Data on Pediatric Emergency Department Visits Related to Accidental 
Exposure to Transmucosal Immediate Release Fentanyl. In DARRTS  
c Coyle DT and Pham T. Subject: Epidemiologic Review of 48-Month TIRF Product REMS Assessment Supplemental 
Report. In DARRTS 5/2/2017, Ref ID: 4091934. 
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4. DEPI review of the 60-month REMS Assessment Report (8/4/2017),d and 
5. DEPI Memo responding to the TRIG’s 3/31/2017 written communication outlining plans for assessment 

of opioid non-tolerance and accidental childhood poisonings (9/21/2017).e 
 

The purpose of this memo is to explain the proposed responses from DEPI to the October 16, 2017 
communication from the TRIG (Appendix B) that responded to requests from an October 2, 2017 teleconference 
between the FDA and TRIG.   
 
During the October 2, 2017 teleconference, FDA and TRIG discussed: 

1. Opioid tolerance data concerns—only 44.6% to 65.4% appear to be opioid-tolerant 
2. That surveillance indicates increasing trends in significant outcomes/adverse events for TIRFs over time; 

some of these increases appear greater than those observed for other opioids. 
3. A need to explore opportunities to conduct surveillance in emergency departments (EDs) from a data 

source that is nationally-representative or covers multiple large geographic areas, and 
4. A need to explore opportunities to conduct surveillance using mortality data from a data source that is 

nationally-representative or covers multiple large geographic areas.  
 
FDA asked for TRIG to respond to the concerns discussed in the teleconference, specifically,  

1. A plan for validation of the opioid tolerance algorithm,  
2. A proposal for an analysis to evaluate adverse events in non-opioid tolerant patients,  
3. A proposal for analyses to evaluate accidental childhood poisonings, and 
4. Recommendations for REMS modifications (DRISK will review these TRIG responses, separately).    

 
Results 

1. Plan for validation of the opioid tolerance algorithm:  First, the TRIG proposed to explore why 
different versions of an algorithm to assess opioid tolerance produced different results.  In an analysis 
previously conducted using a different algorithm from Insys, there was a higher proportion of opioid 
tolerance among TIRF users (77%) than in analyses conducted by the TRIG using their current opioid 
tolerance algorithm (44.6-65.4% opioid tolerance).  The TRIG plans to investigate the difference in these 
algorithms before conducting the validation study.   
 
The TRIG proposed two possible data sources for the validation study; the Henry Ford Health System 
(HFHS) and Optum’s Clinformatics claims data and integrated claims-electronic medical record (EMR) 
data.  As we mentioned in our call with the TRIG on October 2, FDA is currently conducting an 
assessment in Optum’s claims-EMR data of possible sources of opioid exposure that are not captured in 
claims data, alone, so we focused our review on the merits of the HFHS data source.  Briefly, the HFHS 
is a closed healthcare system serving Detroit, Michigan and the surrounding metropolitan area.  
According to the TRIG communication, the HFHS has both claims data, EMR data, and a tumor registry.  
The TRIG commented that outpatient prescription records are available for Henry Ford Medical Group 
patients with Health Alliance Plan coverage. 

 
2. Proposal for analysis to evaluate adverse events in non-opioid tolerant patients:  The TRIG was 

asked to evaluate safety concerns in patients using TIRFs without sufficient opioid tolerance in the March 
1, 2017 agenda prior to the March 3, 2017 teleconference.  The TRIG responded in their March 31, 2017 
communication that they would provide a protocol for this study by August 1, 2017.  In the March 31 
communication, they identified three possible data sources for the study, Optum Clinformatics Data Mart, 
Truven Commercial/Medicare, and IMS PharMetrics data.  In a September 27, 2017 FDA communication 
to the TRIG prior to the October 2, 2017 teleconference, FDA communicated that: 

i. we are still waiting for their study protocol,  

                                                           
d Meyer T. Subject:  Review of Surveillance Data from the 60-month REMS Assessment Report for TIRF Products. In 
DARRTS 8/4/2017, Ref ID 4135176. 
e Meyer T.  Subject:  DEPI II Responses to the Transmucosal Immediate Release Fentanyl (TIRF) Industry Group (TRIG) 
Responses Dated March 31, 2017. 
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ii. validation of the opioid tolerance algorithm is needed, and  
iii. any data source for the study must capture both in- and out-of-hospital death.   

 
We have yet to receive a protocol for this study, and the October 16, 2017 communication from the TRIG 
contains only two paragraphs about the proposed study.  They propose to compare the rates of abuse, 
misuse, overdose, death, hospitalizations, and other health care encounters in patients receiving TIRFs 
who did and did not have evidence of sufficient opioid tolerance.  They will match patients based on 
propensity scores to control for confounding based on important covariates.  The target data source is 
Optum (both Clinformatics claims data and Optum claims-Humedica data). 
 

 
3. Proposal for analyses to evaluate accidental childhood poisonings:  The TRIG proposes to evaluate 

the frequency of TIRF poisonings in children treated in the ED or inpatient hospital settings in Optum 
claims-Humedica data.  The TRIG claims that this data source covers 20% of the US population.  Initial 
case identification will be based on relevant ICD-9 and 10 codes indicating an accidental poisoning by a 
synthetic opioid product or codes identifying administration of naloxone.  Subsequent searches of the 
EMR will be used to try to identify TIRF exposure and the clinical course of the patient.  Cases will be 
extrapolated to national estimates.  The TRIG will provide a protocol once FDA agrees to the data source 
and the approach.     

 
The TRIG will also attempt to evaluate accidental childhood poisonings from TIRFs that result in death 
from the Drug Induced Mortality (DIM) data and other data sources like Child Welfare and Medical 
Examiner data, per FDA request on September 27, 2017.  The TRIG will pursue analysis in the DIM data 
by limiting the deaths to those with an underlying cause of death due to drug overdose and then using the 
literal text to search for TIRFs.  They will submit a protocol for the DIM data analysis by February 2, 
2018.  Investigations of the other data streams are underway. 

 
 

Discussion 
 

1. Plan for validation of the opioid tolerance algorithm:  There was no description of the “Insys 
algorithm” or the differences between the “Insys algorithm” and the algorithm used by the TRIG for 
recent calculations of opioid tolerance in the 48-month REMS Assessment Report.  Instead, the TRIG 
said that they would explore the differences in the algorithms before moving forward with a validation 
study.  DEPI recommends that the TRIG explain the differences in the two algorithms in a subsequent 
communication with a short deadline for response, such as two weeks.  The difference in opioid 
tolerance results from these two algorithms only highlights the need for algorithm validation.  DEPI is 
concerned about holding up the validation of claims-based opioid-tolerance algorithms any longer.  The 
TRIG must move forward with the validation study without delay, even if it means validating both 
algorithms. 
 
FDA has already started an investigation into sources of opioid tolerance in Optum EMR data in patients 
who appeared to get TIRFs but were not opioid-tolerant, as we communicated in our October 2, 2017 
teleconference.  Therefore, the TRIG should focus on an alternate data source for the main validation 
study, and they can do a smaller portability assessment of the validated algorithm in Optum if they end up 
using Optum data for their assessment of adverse events in non opioid-tolerant TIRF patients.  
 
The HFHS appears to be a reasonable data source to conduct the validation of opioid tolerance 
algorithm(s), given that the data source includes EMR data to search for other sources of opioid tolerance.  
The availability of a linked tumor registry could also provide valuable information on the proportion of 
patients getting TIRFs for non-cancer indications.  However, since the validation of the algorithm can 
only be done among patients with evidence of a prescription fill for a TIRF, it is only the subset of 
patients in the Henry Ford Medical Group with Health Alliance Plan coverage and a prescription for a 
TIRF that will be part of the validation study.  The TRIG provided a comparison of age, sex, and race 
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between the patients in HFHS as compared to 2012 US Census to try to show that this validation data 
source will be representative of the US population, but the relevant target population is US patients using 
TIRFs.  DEPI recommends that the TRIG provide the number of patients who filled a prescription for a 
TIRF during the proposed validation period to estimate sample size.  In addition, DEPI proposes that the 
TRIG provide demographic and clinical characteristics of the TIRF users in the HFHS compared to TIRF 
users in the US so that we can determine whether the HFHS is likely to be representative of the target 
population.  The TRIG may want to provide the TIRF user counts and comparisons of demographic and 
clinical characteristics to US TIRF users for an alternate data source in case there are insufficient TIRF 
users in HFHS.  DEPI recommends that the TRIG submit the number of TIRF users in HFHS and 
comparison demographic and clinical characteristics to US TIRF users by February 2, 2018. 
 
 

2. Proposal for analysis to evaluate adverse events in non-opioid tolerant patients:   
There are insufficient details in the two paragraphs provided with which to evaluate the proposed study of 
adverse events in opioid non-tolerant versus opioid-tolerant TIRF users in Optum data.  The TRIG needs 
to submit a more thorough protocol as they proposed to send by August 1, 2017.  We reiterate our 
September 27, 2017 comment that the Optum data, alone, are unlikely to be useful because we require an 
assessment of both in- and out-of-hospital death from overdose.  The TRIG can pursue the safety 
outcomes of misuse and abuse for their own purposes, but DEPI is more concerned about the overdose 
and death outcomes.  We recommend that the TRIG focus on the outcome of fatal and nonfatal overdose, 
propose a data source with access to both in- and out-of-hospital death, and submit a protocol for this 
study with a short deadline for response.  Four weeks is likely to be sufficient time to submit a protocol 
draft, but since the TRIG is to submit other responses by February 2, 2018, the protocol could be 
submitted with the February 2, 2018 responses to streamline efforts to respond to the various 
submissions. 

 
 

3. Proposal for analyses to evaluate accidental childhood poisonings:  DEPI agrees with the general 
outline for assessment of accidental poisonings in children, provided that there appear to be a reasonable 
number of patients ages 0 to 6 years with codes for accidental poisoning by a synthetic opioid.  We 
request that the TRIG submit a protocol for this study and submit counts of patients ages 0-6 with a code 
for accidental poisoning by a synthetic opioid product by February 2, 2018. 

 
 
Recommendations to send to the TRIG: 
 

1. Validation of opioid tolerance algorithm: 
i. Within two weeks from receipt of this communication, submit a detailed explanation of the 

differences between the “Insys algorithm” for opioid tolerance and the current TRIG algorithm 
for opioid tolerance. 

ii. The TRIG must move forward with the validation study, without delay.  If necessary to avoid any 
further delay, validate both algorithms. 

iii. A full validation study in Optum data is not necessary since, as we discussed in the October 2 
call, FDA has already initiated a similar investigation of opioid tolerance validation in Optum.  
Instead, you could do a smaller portability assessment of the algorithm in Optum if that is the data 
source that you plan to use for the study of adverse events in opioid non-tolerant patients.  The 
full validation should be done in a different data source. 

iv. The HFHS data source appears to be reasonable.  The linked tumor registry has the added 
advantage of facilitating an analysis of the proportion of patients prescribed TIRFs who have 
evidence of cancer at the time of TIRF initiation.  FDA would be very interested in this 
information, as it would help provide additional context for the data you are submitting on TIRF 
use in opioid non-tolerant patients.  To help us further assess the suitability of the data source, by 
February 2, 2018 please: 
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i. provide the number of patients using TIRFs during the proposed validation study period 
in HFHS and  

ii. compare the demographic and clinical characteristics of the TIRF users in HFHS to a 
geographically diverse sample of US patients who receive TIRFs, such as from a large 
nationwide claims database.  

v. If the number of TIRF recipients in HFHS is insufficient for a robust analysis, provide counts as 
well as demographic and clinical characteristics of TIRF recipients in an alternate data source.   

2. Adverse events in non-opioid tolerant patients: 
i. Of the outcomes proposed, fatal and nonfatal overdose are of most concern to the FDA.  We are 

unaware of any claims-based algorithms that have performed acceptably for misuse or abuse. 
ii. The brief outline for the study of adverse events in opioid non-tolerant vs opioid tolerant patients 

appears appropriate except that the data source does not appear to have both in- and out-of-
hospital deaths with which to assess risk of overdose.  Ensure that the data source(s) that you 
choose can be linked to out-of-hospital death and include this information in your protocol. 

iii. Submit your protocol for the study of fatal and non-fatal overdose in opioid non-tolerant versus 
opioid tolerant patients starting TIRFs by February 2, 2018.     

3. Childhood poisonings: 
i. We agree with your outline for assessment of accidental poisonings in children in Optum-

Humedica data provided that the sample size is sufficient for estimating the incidence of 
accidental poisonings from TIRFs with a reasonable level of precision.  Provide a protocol for 
this study, along with the counts of children ages 0-6 years with evidence of a claim for poisoning 
by a synthetic opioid, by February 2, 2018.  Include in your protocol discussion of sample size 
and precision of estimates. 

ii. We agree with your plan for assessing the DIM data for cases of deaths due to accidental 
poisoning.  We look forward to your protocol by February 2, 2018. 

iii. We look forward to hearing more about your outreach to assess the feasibility of other sources of 
data for accidental TIRF poisonings in children. 
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APPENDIX A:  TABLES 
 

Appendix A Table 1:  Transmucosal Immediate-release Fentanyl (TIRF) Product Descriptions and 
Approval Dates 

Drug 
Name 

Dosage Forms NDA/ANDA Applicant Approval 
Date 

Abstral Sublingual Tablet NDA 022510 Sentynl Therapeutics, Inc. 1/7/2011 

Actiq Oral Transmucosal Lozenge 
(“lollipop”) 

NDA 020747 Cephalon, Inc. 11/4/1998 

Fentora Buccal Tablet NDA 021947 Cephalon, Inc. 9/25/2006 

Lazanda Nasal Spray NDA 022569 DepoMed, Inc. 6/30/2011 

Onsolis Buccal Soluble Film NDA 022266 BioDelivery Sciences 
International, Inc. 

7/16/2009 

Subsys Sublingual Spray NDA 202788 Insys Therapeutics, Inc. 1/4/2012 

fentanyl 
citrate 

Oral Transmucosal Lozenge 
(“lollipop”) 

ANDA 78907 Mallinckrodt, Inc. 10/30/2009 

fentanyl 
citrate 

Oral Transmucosal Lozenge 
(“lollipop”) 

ANDA 077312 Par Pharmaceuitcal, Inc. 10/30/2009 

fentanyl 
citrate 

Oral Transmucosal Lozenge 
(“lollipop”) 

ANDA 079075 Watson Laboratories, Inc. 1/7/2011 

*Table reproduced from Meyer, TE. Review of NEISS-CADES Data on Pediatric Emergency Department Visits 
Related to Accidental Exposure to Transmucosal Immediate Release Fentanyl.  Dated April 14, 2017.  DARRTS 
Reference ID: 4084489. 
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APPENDIX B: Letter from the Transmucosal Immediate Release Fentanyl (TIRF) Industry Group (TRIG) 
to FDA dated 16OCT2017 
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