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Applicant Belcher Phannaceuticals, LLC 
Date of Submission 22 December 2017 
PDUFA Goal Date 22 June 2018 
Proprietary Name I 
Established (USAN) names 

ABLYSINOL®/Dehydrated Alcohol, USP, 99% (by weight) 

Dosa2e forms I Stren2th Injection/NA 
Proposed Indication(s) ABLYSINOL® is indicated to induce controlled cardiac 

septal infarction to improve exercise capacity in patients 
with symptomatic hypeitrophic obstrnctive 
cardiomyopathy who are not candidates for surgical 
myectomy. 

Recommended: Approval 

Purpose of Cross-Discipline Team Leader (CDTL) Review 

This review conveys the Cross-Discipline Team Leader's assessment of SD 17, which was 
submitted by the Applicant on 22 December 2017 as a response to a Complete Response (CR) letter 
sent by the Division on 9 December 2015. The only deficiencies identified in the CR letter and in the 
Applicant's response pe1tained to product quality. 

This review is based on SD 17 and the following reviews and communications. The first 3 
documents relate to the original submission in 2015, while the 4th and 5th are the only discipline 
reviews completed for the resubmission. The phannacology/toxicology review was quite brief, 
and dealt only with the compatibility data for the drng product and the percutaneous transluminal 
catheter that was submitted for CMC review: 

• 	 CDTL review (Shari Targum, 30 November 2015) 
• 	 Divisional Memo (No1man Stockbridge, 8 December 2015) 
• 	 CR letter (Nonnan Stockbridge, 9 December 2015) 
• 	 Product Quality Review (Resubmission, Mohan Saprn as Application Technical Lead, 8 

May 2018). See Sec. 3 for the names ofother product quality reviewers. 
• 	 Phaimacology/Toxicology Review (Resubmission, Willia.in Link and Jean Wu, 1 May 

2018) 

1. 	Introduction 

This is an application for a diug that is already marketed without an approved NDA. As noted by 
Dr. Targum in her CDTL review of the original NDA submission, dehydi·ated alcohol (>99% 
ETOH) has an unusual mechanism ofaction: 
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"In patients with drng-refracto1y hypertrophic obstrnctive cardiomyopathy (HOCM) with a left 
ventricular outflow tract (LVOT) pressure gradient, dehydrated alcohol is used to induce a 
septal myocardial infarction, in order to reduce the L VOT obstrnction and lead to an 
improvement ofsymptoms and function ... .. 

"The drng, dehydrated alcohol, is administered as an adjunct to the septal ablation procedure. 
It is difficult to extricate the efficacy and safety of alcohol from efficacy and safety of the 
procedure, where success and complications may result from factors external to the drng, e.g., 
appropriate patient selection, operator skill, septal anatomy and septal blood supply. 

The application was filed under the 505(b )(2) pathway. The original application was submitted on 
12 Febrnaiy 2015 and received a PDUFA goal date of 12 December 2015. A Complete Response 
(CR) letter was sent on 9 December 2015. As described in the CR letter, the reason for the CR was 
"unresolved CMC [chemistry, manufacturing and controls} issues." These deficiencies were 
explained more fully in the Divisional Memo and the CDTL review of2015, and included the 
following: 

• The Applicant had not identified a manufacturer for the sterile drng substance (dehydrated 
ethyl alcohol). A proposed manufacturer (bl1' had been inspected by the 
Agency and was detennined to be unacce taole. <b><4 stated in a letter that they ltiH" 

The Applicant 
.,_...,.._,....,..,._,.._,..,...._,...,__,.._,..,.___,._,.._,..__,..._..__,..,___,.._,__,.._,.._,..,___,..~ 

indicated in a teleconference that they would identify another manufacturing site, but they 
had not done so prior to the action date of the original submission. In addition, there was 
no valid info1mation concerning the manufacturing process, in-process controls and release 
specifications. 

• 	 The Applicant had not provided info1mation concerning the validated analytical methods to 
be included in the revised diug product specifications. 

• 	 The Applicant had not provided compatibility data concerning the diug product and the 
percutaneous translurninal catheter used to deliver it to the myocai·dium. 

The CR letter did not indicate that there were deficiencies in the application outside of the product 
quality realm. However, it did include the following statement: 

"Because the effect of Ablysinol is usually manifest rapidly, we feel confident that it is 
effective, despite the absence of the usual level of trial evidence. However, we have less 
good info1mation on instrnctions for use (paii icularly dose) and on the expected rates for 
adverse events. We acknowledge receipt of your proposal dated November 2, 2015, 
containing your proposed postmai·keting study design to addi·ess these issues. You ai·e 
encouraged to initiate the registry while remediating the issues outlined in this Complete 
Response Letter." 

The study described in the paragraph above has not been initiated. However, we no longer believe 
that this postmai·keting study is necessa1y. Instead, we (DCRP) are planning with OSE to conduct 
a study in Sentinel to assess the rate of adverse events associated with alcohol ablation ofseptal 
myocardium in patients with HOCM. 

The CR letter also included recommendations for labeling revisions. Labeling will be discussed 

below. 
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In 2013, the product received orphan designation for the treatment of hypertrophic obstru ctive 

cardiomyopathy and thus is exempt from user fees or PREA requirements. 


2. Background 

Dr. Targum provided an excellent summaiy of the tai·get condition, HOCM, and its ti·eatment in 

her CDTL review of the first submission. I refer the reader to her review for this infonnation. 

Because the only issues of any interest now are the product quality deficiencies noted in the CR 

letter, labeling and the planned Sentinel study, these ai·e only issues that I will discuss below 

before stating my recommendations for the resubmission. 


3. 	Product Quality 

The product quality reviewers have recommended approval ofNDA 207987 based on product 

quality info1mation contained in the resubmission, SDI 7. They state that each of deficiencies 

cited in the CR letter has been successfully addressed. These include: 


16• Deficiencies related to the dm, subsl nce: A new dmg substance manufacturer, :) 

(DMF No. lllf<• has been identified. The DMF was reviewedm the 
context the instant application and has been detennined to be adequate. 

• 	 Deficiencies related to the dmg product: The dmg product is manufactured by Sintetica 
SA, Switzerland. The commercial containers are glass ainpoules containing either 1 mL 

!b>C
4
l or 5 mL !b>C

4
l of the dmg_product. The diug_product 

Li.·s- a-t"""l_e_as_t-9""'9-o/<-o""'d'-e'h--di·ated alcohol and has no exci ients (bll' 

The 99% limit is ti ter than the 
(bll'USP limit for dehydi·ated alcohol. The product is 

.___,,,----------~,...,--.---...--= 

Chemical impurities and bacterial endotoxins are at acceptable levels. Finally, 
tlie compatibility data for the use of the di11g product with percutaneous transluminal 
catheters ai·e adequate (see Sec. 4 for additional infonnation regai·ding this last issue). 

161 4• 	 Facilities: The diug substance manufacturing site in r has been inspected by FDA 6 
times between 1999 and 2016, and the product quality review indicates that 

" ... . recent inspections have been satisfactory and the film has been found to be an 
acceptable supplier of the APis. A review of the application and all the inspectional 
documents of the facilities responsible for manufacturing Dehydi·ated Alcohol 
Injection, USP per NDA-207987-0RIG-1-RESUB-17 has detennined that there are 
no outstanding issues with the films involved in the manufacturing of the product 
Hence, the office of Process and Facilities has recommended overall approval for all 
the cmTently listed manufacturing facilities concerning this NDA." 

Table 1 lists the product quality staff involved in the review of the resubmission. 
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Table 1 - Quality Review Team 

DISCIPLINE REVIEWER BRANCH/DIVISION 

Drug Substance Haripada Sarker ONDP/DNDPl/NDPBI 

Drug ProducUEnvironmental 
Assessment (EA) 

Mariappan Chelliah ONDP/DNDPl/NDPBI 

Process Nathan Davis OPQ/OPF/DPAl/PABI 

Facility Viviana Matta OPF/DIA/IABI 

Biopharmaceutics Jing Li ONDP/DB/BBI 

Microbiology Yeissa Chabrier 
Rosello 

OPQ/OPF/DMA/MABll 

Regulatory Business 
Process Manager 

Grafton Adams OPRO DRBPMl/RBPMBI 

Application Techn ical Lead 
(ATL) 

Mohan Sapru ONDP/DNDPl/NDPBI 

4. Pharmacology/Toxicology 

The Phannacologyffoxicology reviewers examined the infonnation regarding the compatibility of 
the dmg product and a percutaneous transluminal catheter that was provided in the Product Quality 
module of the submission. These data " ... showed that the leachates (less than <ti>f

4 at <ti>f
4 of 

incubation) were not at the level of toxicological concern." They concluded that tlie resubmission 
is approvable from the standpoint of their discipline. 

5. Labeling 

As noted above, the CR letter included recommended revisions to the package inse1t . The 
Applicant accepted all these suggestions in the proposed labeling most recently submitted to the 
NDA (SD 2 1, 4/10/2018). The review team has continued to mark up the labeling and is close to 
sending it to Division management. 

Of note, the dosing recommendations in the last draft of labeling lay out a titration scheme that 
should reduce the risk of excessive tissue necrosis and associated adverse events: 
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FDA has approved the trade name "ABLYSINOL" for this drug product. 

5. Post-Marketing Study 
Dr. Targum's review notes that while information about the acute risks of alcohol ablation 
treatment for HOCM can be garnered from the published literature, the long term risks are 
unknown. Consequently, the 2015 CR letter included a notification by the sponsor that a registry-
based study would be required if the product were eventually approved to provide information 
regarding rates of adverse events following use of alcohol ablation.  However, we have 
reconsidered this requirement because we are required to use Sentinel to gather post-marketing if 
such use is feasible, and Sentinel’s capabilities have improved (ability to identify in-hospital 
administration of drug product, addition of Medicare data as a source) since 2015, thus making it 
more suitable for conducting such a study.  Accordingly, OSE and OND/DCRP intend to perform 
a study in Sentinel to explore long term outcomes in patients with HOCM who have undergone 
alcohol septal ablation.  Planning of this study is at an early stage.  Of note, this study is unlikely 
to provide useful information on the association of dose with adverse outcomes because the 
expected lack of information in Sentinel regarding dose.  However, the recommended dose 
titration regimen may foster use of lower doses, resulting in a better safety profile, although it will 
be difficult to confirm this contention using the data from Sentinel.  

6.  Recommendations/Risk Benefit Assessment 
Recommended Regulatory Action: 

I recommend approval, because the benefits of alcohol septal ablation in patients with HOCM who are 
not candidates for surgical myectomy outweigh its risks, and the deficiencies described in the 2015 CR 
letter (all related to product quality) have been cured.  The planned observational study in Sentinel 
should provide additional safety information which can be added to labeling when it becomes 
available.  If this study fails to provide adequate safety information to inform labeling, we can then 
consider a PMR for a registry-based postmarketing study.   

Risk/Benefit Assessment 

Dr. Targum's CDTL review includes a risk/benefit assessment in which she concludes that the 
benefits of alcohol septal ablation outweigh its risks in the target population of patients with 
HOCM. I concur with this assessment, and refer the reader to her review. 

Recommended Comments to Applicant: 

The Applicant should be informed that they are not required to perform the previously requested 
postmarketing study.    
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Cross-Discipline Team Leader Review 

Date 30 November 2015 

lement# 

From 
Sub·ect Cross-Disci line Team Leader Review 
NDA/BLA# 207987(INDl18379) 

Belcher Phannaceuticals, LLC 

Date of Submission 
 12 Febrna1 2015 

PDUFA Goal Date 
 12 December 2015 
--~~~~~~~~~~~-+-~~~~~~~~~~~~~~----.-.(6t--~~~~---

P r op rietary Name I ABL YSINOL/Dehydrated Alcohol, USP, <4>% 
Established S names 


In'ection/NA 

Proposed Indication(s) r4 exercise capacity in patients with 


16
>1" hypertrophic obstrnctive 


jJl.il 

Recommended: 

Purpose of Cross-Discipline Team Leader (CDTL) Review 

This review conveys the Cross-Discipline Team Leader's assessment of the major issues 

pe1iinent to approvability of the application, providing a summaiy of the clinical evidence 

(efficacy trials, safety database, critical phaimacology data) and key review issues from other 

disciplines (e.g., phaimaceutical quality, microbiology, nonclinical phaimacology/toxicology). 


This review is based on the following reviews: 


Fortunato Senatore (clinical) 

Peter Hinderling (clinical phannacology) 

Cheny Liu (statistics) 

Jean Wu (phaimacology-toxicology) 

Hai·ipada Sai·ker and Mai·iappan Chelliah (product quality) 

Maziai· Kakhi (biophaimaceutics) 

Yeissa Chabrier-Rosello (quality microbiology) 

Janine Stewai·d (OSE/DMEPA) 

Shai·on Gershon (OCVDSC/PMSB) 


In this document, the te1ms "alcohol septal ablation" and "percutaneous transluminal septal 

myocai·dial ablation" (PTSMA) are used interchangeably. 
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Cross Discipline Team Leader Review 

1. Introduction 

This is an original application for a drng that is afready marketed without an approved NDA, 
filed under the 505 (b) (2) pathway. In 2013, the product received orphan designation for the 
treatment of hypertrophic obstructive cardiomyopathy, and thus is exempt from user fees or 
PREA requirements. The application was assigned a standard (not priority) review. 

Unusual aspects of this application include the following: 

1. The drng' s mechanism of action is novel. In atients with < 
11 
>r4~trophic 

obstructive cardiomyopathy (HOCM) ltiH il 

- dehydrated alcohol is used to induce a septal myocardial infarction, in order to reduce 
the L VOT obstr11ction and lead to an improvement ofsymptoms and function. 

2. The dmg, dehydrated alcohol, is administered as an adjunct to the septal ablation 
procedure. It is difficult to extr·icate the efficacy and safety of alcohol from efficacy and safety 
of the procedure, where success and complications may result from factors external to the 
diug, e.g., appropriate patient selection, operator skill, septal anatomy and septal blood supply. 

3. The evidence of effectiveness in this NDA is primarily based on published repo1ts, 
mostly nonrandomized and reh'ospective repo1ts, along with a sample of patients (n=lOO out of 
a registry of 180 patients) from a single site, to suppo1t evidence of effectiveness; besides the 
lack ofprospective data, the reviewers have less than the usual access to clinical data or 
detailed study reports. There have been no site inspections. (bH~l 

The review division attempted to have an inspection of the site providing the 
patient data, but was told that the Agency lacked authority to do so because this was not done 
in the context of a clinical tr·ial. 

4. The heterogeneous coronaiy anatomy and physiology of HOCM and vai·iability in 
septal ablation techniques have made it challenging to adequately explore dose-finding. 

2. Background 

Clinical condition targeted by the product: 

Hype1trophic cardiomyopathy (HCM) is an autosomal dominant inherited cai·diac disease 
characterized by asymmeh'ic septal hype1trophy unexplained by any other cardiac disease. 
This disease has a wide spectr11m of clinical presentation and variable clinical course, from 
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Cross Discipline Team Leader Review 

asymptomatic individuals with a normal life expectancy to severely symptomatic patients with 
increased mortality due to sudden death or congestive heart failure. A subset of HCM is 
hypertrophic obstructive cardiomyopathy (HOCM), characterized by asymmetric septal 
hypertrophy, mitral valve systolic anterior motion (SAM) a left ventricular outflow tract 
(LVOT) gradient, and varying degrees of mitral regurgitation.  The degree of LVOT 
obstruction is variable, but is dynamic and can be increased with exercise.  Symptoms include 
dyspnea, angina and dizziness.1 HCM affects men and women equally; the annual mortality is 
about 1-2% and adverse events are mostly related to sudden death, obstructive symptoms, or 
progressive heart failure. 

The diagnosis of HOCM in adults is primarily based on imaging such as echocardiography 
(hypertrophied, dilated left ventricle, with wall thickness at least 15 mm), in the absence of 
other cardiac or systemic disease capable of producing similar findings.  Outflow tract 
obstruction, caused by mitral valve systolic anterior motion (SAM) with elevated left 
ventricular (LV) intra-cavitary pressures, can produce disabling symptoms of heart failure and 
excess mortality.1 An LVOT gradient of at least 30 mmHg is associated with an increased risk 
of disease progression, congestive heart failure, stroke and death.2  Sudden death is 
unpredictable; in registry studies of implanted defibrillators in patients with hypertrophic 
cardiomyopathy, patients have been shown to be event-free for years before suddenly 
developing a life-threatening arrhythmia.3 Because of this unpredictable natural history, one 
cannot rely on limited follow-up to determine the effect of an intervention on the risk of 
sudden death.3 

1 Fifer M and Vlahakes GJ. Contemporary Reviews in Cardiovascular Medicine: management of symptoms in hypertrophic 

cardiomyopathy. Circulation 2008; 117: 429-439.
 
2 El Masry H and Breall J.  Alcohol septal ablation for hypertrophic obstructive cardiomyopathy.  Curr Cardiol Rev 2008; 

4(3): 193-197.
 
3 Nishimura RA and Ommen SR.  Septal reduction therapy for obstructive hypertrophic cardiomyopathy and 

sudden death. Circulation: Cardiovascular Interventions 2010; 3: 91-93.
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Cross Discipline Team Leader Review 

Figure 1. Treatment algorithm for hypertrophic cardiomyopathy.  Source: Maron and Nishimura 2014. 

In severely symptomatic (e.g., NYHA class III-IV4 or CCS III-IV5) patients who have HOCM 
and whose symptoms are refractory to drug therapy, septal myectomy and alcohol septal 
ablation are two invasive procedures designed to reduce/obliterate the LVOT gradient (and 
mitral regurgitation) and restore normal hemodynamics.1  Alcohol septal ablation, first 
introduced in 1994, has involved the injection of 1 to 4 ml of 96% ethanol into the first septal 
perforator branch of the left anterior descending coronary artery to produce a basal septal 
myocardial infarction and remodeling of the LV outflow tract.1 In theory, there should be over 
20 years of alcohol septal ablation experience and outcomes. 

According to the 2011 ACCF/AHA Guideline for the Diagnosis and Treatment of 
Hypertrophic Cardiomyopathy,  technical success, variably defined, is achieved in 90-95% of 
patients that undergo myectomy and “less in septal ablation.”  Patients undergoing alcohol 
septal ablation may experience hemodynamic and symptomatic improvement if the area of the 
SAM-septal contact can be accessed by the first septal perforator and ablated.  However, 
compared to septal myectomy, in which the hypertrophied muscle is directly visualized and 

4 New York Heart Association functional classification of heart failure 
5 Canadian Cardiovascular Society grading of angina pectoris 
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Cross Discipline Team Leader Review 

resected, successful septal ablation is dependent on the variable septal arte1y anatomy, which 
may not supply the targeted area of the septum in up to 20-25% ofpatients.6 Residual 
gradients are more frequent and higher in patients undergoing alcohol septal ablation, and 
about 12% ofpatients require repeat intervention. Nonetheless, alcohol septal ablation appears 
to have a place in the ACCF/AHA recommendations, based on careful patient selection 
(Figure 1, Table 1). 

Unlike surgical myectomy, where no scar is fo1med, alcohol septal ablation produces a 
potentially aIThythmogenic, alcohol-induced transmural myocardial infarction. 

Since its introduction, the alcohol septal ablation procedure has undergone technical 
refinements, such as myocardial contrast echocardiographic localization of the target area; 
lower doses (e.g., less than 2 ml) of alcohol injected; and a slower rate of alcohol injection.2 

Maron suggested that "using lesser amounts of alcohol may produce smaller areas of infarct 
and reduce the aIThythmogenic potential ...although probably at the expense of hemodynamic 
benefit."1 Nishimura noted that the alcohol septal ablation technique varies from institution to 
institution, with some centers selecting multiple septal branches and using 2 to 5 mL of 
alcohol, and other selecting smaller branches of a septal perforator arte1y and infusing < 1.5 
mL alcohol.4 

Important aspects ofthe mechanism ofaction/pharmacology ofthe product: 

Dehydrated alcohol is used during the percutaneous transluminal septal myocardial ablation 
procedure (PTSMA); the dehydrated alcohol acts as a tissue toxin that produces a controlled 
infarction when injected into a target septal vessel, causing thinning of the hypertrophied 
septum. 

Previous Agency advice to the sponsor: 
In May, 2013, a pre-IND meeting was cancelled after the applicant received prelimina1y 
responses from the Division. The Division advised the applicant that: 

• 	 (b) (4j 

• 	 The published literature on the phaimacology was adequate and that no clinical 

phaimacology studies were needed. 


• 	 It is important that the applicant describe adequately in labeling dosage and 
administration in order to properly guide the interventional cai·diologist conducting the 
PTSMA procedure. For exainple, the applicant should plan to stipulate the type of 
catheter used and describe the method of administration in the label. 

6 Gersh BJ et. al. 2011 ACCF/AHA Guideline for the Diagnosis and Treatment ofHypertrophic 
Cardiomyopathy: Executive Summary. Circulation 2011; 124: 2761-2796. 
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Cross Discipline Team Leader Review 

Table 1. Advantages and disadvantages of alcohol septal ablation (Source: Maron and Nishimura 2014) 

According to Fifer, alcohol septal ablation also costs less than septal myectomy.7 

3. Product Quality 

The product quality reviewers have recommended against approval of NDA 207987 because 
of the many unresolved deficiencies, including the “withhold” recommendation issued by the 
Office of Process and Facility for the drug substance manufacturing facility, and the 
applicant’s inability to enlist any viable alternative facility for commercial manufacturing of 
the pharmaceutical grade substance. 

Two other pharmaceutical companies, Akorn, Inc. and American Regent, Inc., are currently 
marketing unapproved dehydrated alcohol in the US under the non-registered “grandfathered 

7 Fifer M. Controversies in Cardiovascular Medicine: Most fully informed patients choose septal ablation over septal 
myectomy. Circulation 2007; 116: 207-216. 
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drugs” category.  This application is the first to seek FDA approval for dehydrated alcohol for 
injection. 

 General product quality considerations 

Drug Substance Manufacturing Process: At this point, there is no valid information concerning 

manufacturing process, in-process controls and release specification.
 

Drug Product Specification: The applicant has not provided information concerning the 

validated analytical methods to be included in the revised drug product specifications.
 

Compatibility Studies: The applicant has not provided compatibility data concerning the drug 

product and the percutaneous transluminal catheter.
 

Drug product stability: There is no product stability data to review.
 

 Facilities review/inspection 

There is no previous inspection history for , the listed drug substance 
manufacturing facility. During the Agency inspection, it was noted that the facility is 

for the applicant; in addition, several other facility-related 
deficiencies were identified. According to a letter from 

In a teleconference with the Agency, the applicant acknowledged problems with the 
facility and indicated that they would explore the option of listing some other facility for drug 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

substance manufacturing. To date, the Agency has not received any submission listing a 
different manufacturing facility. 

4. Nonclinical Pharmacology/Toxicology 

According to the reviewer, Dr. Jean Wu, there are no pharmacology/toxicology approvability 
issues for this application. 

Dehydrated alcohol is to be used as a tissue toxin that produces a myocardial infarction when 
injected into a target septal vessel, causing the hypertrophied septum to thin. Spillage into the 
blood is prevented by the occlusion catheter; the blood is denatured by the injected alcohol.  
The alcohol becomes trapped, absorbed, and oxidized in this zone of myocardial necrosis and 
little, if any, is expected to reach the systemic circulation.  
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Cross Discipline Team Leader Review 

The nonclinical infonnation is based on the published literature; PTSMA was used in two 
animal models (pigs and dogs) . Dr. Wu has noted that these studies were not necessarily GLP 
compliant and concludes that approval of this NDA should mainly rely on the clinical 
experience of alcohol used in PTSMA. 

While literature repo1is suggest that ethanol is not mutagenic, ethanol is metabolized to 
acetaldehyde, which is a known mutagen. 

Chronic oral ethanol ingestion is associated with various cancers in humans; since dehydrated 
alcohol is to be used acutely, carcinogenicity studies are not required per ICH SIA. 
Furthe1more, since administration of dehydrated alcohol into a septal aiie1y is not expected to 
significantly increase the systeinic concentration of endogenous alcohol, the intended acute 
clinical use of dehydrated alcohol is not considered to cai1y a carcinogenic risk. 

Chronic oral ethanol ingestion is known to have adverse effects on fetal development. The 
development effects of acute ethanol exposure, such as from PTSMA, have not been studied. 
Since dehydrated alcohol is not expected to significantly increase the systeinic concentration 
of endogenous alcohol following administration into a septal aiie1y during PTSMA, the 
intended clinical use of dehydrated alcohol is not considered to have a potential risk for fetal 
development in pregnant women. Besides exposure to dehydrated alcohol, the PTSMA 
procedure involves the risks to the developing fetus from coronaiy angiography, with exposure 
to radiation, contrast and additional medications; consequently, the provider should avoid the 
PTSMA procedure in pregnant women unless needed and in situations where the benefits ai·e 
judged to outweigh the risks. 

5. Clinical Pharmacology/Biopharmaceutics 

The Office of Clinical Phannacology has recommended approval of this NDA for the 
ro osed indication, based on the consistent improvements in ex~rcise capa= , 

in patients with symptomatic, <1>H• HOCM"""L---....----'-u' ...."l 
This conclusion was based on publications submitted by the applicant. 

While there was consensus that alcohol septal ablation results in reduction of LVOT gradient 
in patients with HOCM, the prima1y clinical phannacology reviewer (Dr. Hinderling) and 
clinical phaimacology team leader (Dr. Madabushi) had differing views on the approach to 
dosing recommendations. 

Dr. Hinderling noted the following: 
• 	 Injection ofmean alcohol volumes ranging between 1 and 4 mL seems to bring about 

sufficient reduction of LV outflow gradient to result in an increased exercise capacity, 
improvement in the subjective endpoints dyspnea and angina and reduction in NYHA 
and CCS classification. The size of the beneficial effect on NYHA class and change in 
L V outflow gradient appeai·s to be dose-independent over the 1-4 mL range. The 
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literature suggests that the percent change in LVOT appears to decrease with volumes 
of alcohol under 1 mL. 

	 In about 11% of patients undergoing the procedure, injection of alcohol volumes in the 
1-4 mL range does not relieve symptoms and an ablation of a second or third septal 
artery or myectomy is performed. 

	 Compared with non-responders, responders experience a greater improvement in 
symptoms but also a reduction in LV outflow gradient, suggesting that the reduction in 
LV outflow gradient may be predictive of clinical relief.  This point suggests that the 
reduction in LV outflow gradient can be used to evaluate and guide the short-term 
success of the procedure. 

	 Remodeling of the heart, with gradual changes in LV outflow gradient, seems to evolve 
over several months following ablation, resulting in additional improvement or 
worsening of symptoms. 

	 Infarct size or peak concentration of CK-MB increase in proportion to the injected 
alcohol volume in the 1-4 mL range.  There is no overt explanation for the dose 
independent reduction in LV outflow tract and dyspnea on the one hand, and the dose 
dependency of infarct size and CK-MB on the other hand, within this range of alcohol 
volume. 

	 No evidence in the randomized, controlled studies suggested that the rate of alcohol 
injection is critical for the size of infarction.8 

Dr. Madabushi noted the following: 
 A clinically relevant reduction in LVOT gradient (at least 50%) is observed over a 

wide range of alcohol dose ranging from 0.6 ml to 4.1 mL.  There does not seem to be 
a dose dependent increase in LVOT reduction over the dose range.  There is some 
evidence for improvement in dyspnea as shown by improvement in NYHA class but 
there is no indication of dose dependency. 

(b) (4)
As such, stipulating a minimum alcohol 

dose of  is not justified, and such a recommendation may lead to an unnecessary 
higher dose to achieve the desired effects. 

	 There is no overt evidence of dose dependency, over an alcohol dose range of 1.1 mL 
to 3.4 mL, for implantation of permanent pacemaker or bundle branch block, the key 
safety events of interest. No difference in long term efficacy and safety were reported 
when comparing low dose (1.1 mL) and high dose (2.5 mL) groups.  A single 
retrospective registry reported higher total  mortality in patients treated with > 2 mL of 
alcohol compared to those treated with < 2 mL, but these results might be confounded 
by sicker patients (or other reasons) needing higher doses. 

	 Experience with higher volumes (> 2 mL) generally comes from earlier studies, and the 
recent trend is toward using lower amounts of alcohol injected in small fractions, in 
order to achieve the desired LVOT reduction and keep the infarct size and myocardial 
scar as small as possible. 

Please see the Labeling section for further discussion of recommended dosing. 

8 Some authors have suggested that a slower rate of alcohol injection has been correlated with a decreased 
incidence of complete heart block (El Masry 2008). 
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6. Clinical Microbiology 

The microbiology review was completed as pa.ii of the product quality review. 

• General considerations 
Dehydrated alcohol contains no bacteriostatic or antimicrobial agent or any buffer. However, 
ethanol by itself is an antimicrobial agent and the sponsor has demonstrnted dmg product . 
sterili based on stabili studies. The manufacturin ~rocess involves a ltif< 

4 

Tlie crltical parameters for 
<b><4·'-ai-·e_a_.d,,...e_q_u-at-e......ly_ m_o_n_,it_o_r-ed ......-A..,_s -p-er the Agen~ recommendation, 

'"'th __,.- - __-oduct _-dotoxins specification has been revised fro~ CbTCl,_e ch11g p1· """'""- _en EU/m~
EU/mg. This revised chug product endotoxins specification is based on a 

(b)(~~ maximum total dose of ::~ mL. ------

• Notable issues: 
The applicant has not adequately specified the number and types of mns that will be perf01m ed 
as pa.ii of the revalidation/requalification program for [ =~· The applicant has 
also not provided adequate validation info1mation regarding the method of testing for 
endotoxin. 

7. Clinical/Statistical- Efficacy 

The applicant used the published literature to suppo1i effectiveness. 

The applicant also submitted a convenience sample ofpatient-level outcome data (N=lOO) 
from a HOCM registry (N=180) at Motol University Hospital, Prague, Czech Republic. 
However, the statistical reviewer cited the issue of selection bias, limiting the usefulness of 
such a sample. The Division sought to inspect the source documents related to the submitted 
patient data, but was info1med that the Agency lacked the authority to conduct an inspection, 
and pennission was not granted by the site. As a result, the Agency was not able to verify 
source documents; nor was it explained why 80 cases from the registry were not available. 

Of the 38 publications provided by the applicant, 31 publications repo1ied functional data and 
30 repo1ied significant improvement from baseline in NYHA and CCS class following 
PTSMA. 

As Dr. Senatore has noted, the data to suppo1i the NDA was based on considerab le weight 
from a single author. Of the 38 submitted publications, 13 listed Dr. Veselka as the prima1y 
author and one publication listed Dr. Veselka as co-author. Of the four randomized tr·ials 
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Cross Discipline Team Leader Review 

comparing 1 ml and 2 ml total ethanol dose in PTSMA for CK release and improvement in 
functional capacity, all listed Dr. Veselka as the first author (see Table 2, clinical review).  
Even so, there are investigators from other sites that report an improvement in symptoms and 
function. 

Based on the four randomized trials, Dr. Senatore has observed: 1. A correlation between 
alcohol dose and amount of released CK-MB at peak; 2. Hemodynamic, septal thickness and 
patient symptom outcomes that were dose-independent, suggesting that operators might 
initiate lower volumes of alcohol to achieve improvement in patient symptom outcomes and 
lower peak CK-MR release.  3. A decrease in septal thickness and LVOT pressure gradient 
following PTSMA that persisted for the duration of follow-up (maximum 84-85 months).  4. 
Evidence of symptom improvement, dyspnea by NYHA class and angina pectoris by CCS 
class that persisted for the duration of follow-up.  

 Dr. Senatore raised the following issues: 
1.	 There were no descriptions of validated tools for assessing dyspnea or chest 

pain. This was also the case for the other publications. 
2.	 There was no description of quantitative or objective functional assessment or 

exercise capacity associated with the subject symptom assessment. 
3.	 None of the 4 randomized trials were designed and powered for clinical 

assessment as the primary endpoint. 
4.	 It was not clear if the investigator was blinded to treatment. 
5.	 All four trials were conducted by the same investigator from the same site 

during the 2004-2011 time frame, raising the issue of site-based bias. 
6.	 There were no trials comparing PTSMA to surgical myectomy (SM). 

Olivotto cites several difficulties in conducting a randomized comparison of alcohol septal 
ablation and surgical myectomy, including the small number of patients available for 
randomization, the substantial heterogeneity of the HCM disease spectrum, clinical variables 
that exclude patients from or compel the patients toward one procedure, and the low event 
rates after either procedure, making a large study cohort impractical.9 

Rather than comparative effectiveness with surgical myectomy, this review will try to address 
whether alcohol is effective when administered in the context of septal ablation, where 
effectiveness relies on a measurable clinical benefit that occurs temporally following the 
procedure. Of note, there is no evidence to suggest that severe, limiting, drug-refractory 
HOCM spontaneously regresses without intervention. 

The reviewers discussed whether dehydrated alcohol could be considered to be equivalent to 
the alcohol used in the publications. Since dehydrated alcohol will be used as a toxin to 
induce a myocardial infarction, the reviewers felt that this level of concentration could be 
considered equivalent to other concentrated alcohols in inducing tissue necrosis.  There are no 
comparisons between the applicant’s alcohol product and other alcohol products used for this 
procedure. 

9 Olivotto I, Ommen SR, Maron MS, Cecchi F, Maron BJ.  Surgical Myectomy Versus Alcohol Septal Ablation for 
Obstructive Hypertrophic Cardiomyopathy: Will There ever be a Randomized Trial? JACC 2007; 50 (9): 831-4. 
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Cross Discipline Team Leader Review 

The statistical reviewer concluded that “all of the analyses and results are exploratory with 
inherent biases and statistical issues” identified from publications.  A statistically persuasive 
conclusion of efficacy is difficult because of potential bias and statistical issues (lack of 
randomization, blinding, controls, predefined primary endpoint and lack of adjustment for 
multiplicity). The CDTL concurs; approval of this NDA would not rely on a statistically 
persuasive conclusion of efficacy. 

According to the FDA Evidence of Effectiveness Guidance, when the pathophysiology of a 
disease and the mechanism of action of a therapy are very well understood, it may be possible 
to link specific pharmacologic effects to a strong likelihood of clinical effectiveness.  In this 
case, the evidence of effectiveness relies on the extent of our understanding of 
pathophysiology of hypertrophic obstructive cardiomyopathy (HOCM), where we can relate 
the pharmacologic effect (infarct) to a reduction in LVOT obstruction and symptom/function 
benefit (reduction in NYHA and CCS class, increase in exercise capacity).  Although the 
clinical and statistical reviewers raised the issue of publication bias, the clinical reviewer felt 
that the totality of the evidence (Tables 83, 84, 85, 86, clinical review) showed consistent 
results (improvement in symptoms and function) that support benefit.  

8. Safety 

Since the alcohol septal ablation procedure was introduced over 20 years ago, there should be 
decades of experience to inform safety. 

Safety issues related to alcohol septal ablation include: 
1.	 Induction of complete heart block, requiring permanent pacemaker placement, 

and ventricular arrhythmias.  Per the clinical reviewer (Section 7, clinical 
review), the permanent pacemaker requirement ranged from 0.85% (Jensen 
2014) to 35% (Veselka 2014). 

2.	 Risks of cardiac catheterization, coronary angiography and percutaneous 
coronary intervention (e.g., coronary dissection, tamponade, hematoma, 
ventricular arrhythmia, etc.). This procedural risk is unrelated to administration 
of the drug product. 

3.	 Localizing the injected alcohol to the basal interventricular septum.  This risk 
may be mitigated by the operator injecting echocardiographic contrast medium 
before alcohol injection to ensure that there is no risk of infarction elsewhere.10 

4.	 Induction of an infarct scar. Some have raised the issue of arrhythmogenicity 
related to the scar; some practitioners have trended toward lower doses of 
alcohol, in an attempt to reduce the size of the scar and arrhythmogenic risk.  
Some have prudently implanted defibrillators in selected patients; one report 
suggested that the annual rate of appropriate ICD shocks was low over a mean 

10 Elliott P. The role of alcohol septal ablation in the treatment of left ventricular outflow tract obstruction in 
hypertrophic cardiomyopathy.  JACC 2011; 58: 2329-31. 
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Cross Discipline Team Leader Review 

follow-up of 2.9 years and estimated an annual event rate of 2.8% over 3 years.11 

In this report, only 2 of 9 patients with appropriate ICD shocks were noted to 
have monomorphic ventricular tachycardia (1.6% of the entire cohort), 
suggesting that scar-mediated re-entry may not be a significant long-term 
complication of the septal ablation procedure.11 

It appears to be unresolved whether recent alcohol septal ablation affects long-term survival 
(and whether ICD use has mitigated any risk).  Maron has previously reported relatively high 
procedural complication rates from two major centers (Rotterdam and Boston), with 20% of 
patients (5%/year) developing ventricular tachyarrhythmias/ventricular fibrillation, cardiac 
arrest, or receiving appropriate defibrillator placement.1  The clinical reviewer has noted an 
annual all-cause mortality rate of 2.5% in the Veselka database, which was similar to that 
reported in published studies and lower than the arrhythmia complication rates in two centers 
cited by Maron. Kuhn, reporting on the 10-year experience from the TASH (trans-coronary 
ablation of septal hypertrophy) registry, observed an all-cause annual mortality (including in-
hospital mortality) rate of 3.2% (33/644 patients), which was weighted by a mortality of 4.3% 
in the early years, including the “complete learning phase,” and 2.1% in the later, low-alcohol 
phase. The TASH in-hospital mortality was also higher in high risk (7%) compared to low risk 
patients (0.4%).12  Since there is no prospective “head to head” comparison with similar 
patients that underwent septal myectomy, or even a different appropriate control group, it is 
difficult to make definitive conclusions about survival post-septal ablation, although the trend 
data (per Kuhn) for in-hospital mortality, with the evolution of the procedure, appear 
favorable. 

9. Advisory Committee Meeting 

This application was not presented to an advisory committee panel. 

10. Pediatrics 
As an orphan product, this application is exempt from PREA requirements. 

11. Other Relevant Regulatory Issues 

 The applicant has requested 7 years of exclusivity related to this product. 
 There were no DSI audits. 

11 Cuoco FA et. al.  Implantable cardioverter-defibrillator therapy for primary prevention of sudden death after alcohol septal 

ablation of hypertrophic cardiomyopathy. JACC 2008; 52: 1718-23.
 
12 Kuhn H, Lawrenz T et al. Survival after transcoronary ablation of septal hypertrophy in hypertrophic obstructive 

cardiomyopathy (TASH): a 10 year experience.  Clin Res Cardiol 2008; 97: 234-243.
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• The financial disclosure listed 

12. Labeling 

• FDA has approved the trade name 'ABLYSINOL' for this drng product. 
• Physician labeling 

o A major issue was how to best communicate a strntegy for dosing. 

The clinical reviewer (Dr. Senatore) recommended a total ethanol dose of 1-3 mL. The dose 
per arte1y should be at the discretion of the interventional cardiology performing the ablation 
procedure. Final dosing should be titrated to LVOT pressure gradient less than 10 mm Hg 
during the procedure, and a maximal total ethanol dose of 5 mL. There is no published 
experience at doses higher than 5 mL. 

The clinical phannacology reviewer (Dr. Hinderling) recommended the following dose 
instructions: 

(6)(41 

The clinical phannacology team leader (Dr. Madabushi) stated that specific dosing 
recommendations that apply to all patients are not possible. He recommended the following 
instructions: 

Dr. Madabushi has also recommended labeling instr11ctions specifying that the alcohol ablation 
procedure must be perfo1med by an interventional cardiologist; and that the decision to treat 
additional septal a1teries must be based on the presence of significant residual L VOT gradients 
at rest or with provocation, technically accessible candidate septal a1teries, and opacification of 
myocardium believed to be the substrate contr·ibuting to residual L VOT gradients. 

I generally concur with Dr. Madabushi's recommended instructions for dosing, which appears 
to provide appropriate guidance that is flexible enough to allow individualized dosing. 
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Cross Discipline Team Leader Review 

 Carton and immediate container labels: 
The applicant has not revised the carton and container labels using the approved trade name. 

13. Recommendations/Risk Benefit Assessment 

 Recommended Regulatory Action 
I recommend a Complete Response action, due to the product quality deficiencies in the 
application. If these product quality deficiencies were to be resolved, the benefits of alcohol 
septal ablation appear to outweigh the risks and I would recommend approval of this NDA. 

The clinical reviewer (Dr. Senatore) has recommended that in patients with refractory 
symptomatic HOCM who are clinically assessed as non-candidates for septal myectomy, 
ethanol be approved to induce septal myocardial necrosis as an adjunct to percutaneous 
transluminal septal myocardial ablation to improve exercise capacity.  I do not agree with the 
target population. 

I would approve dehydrated alcohol as an adjunct to percutaneous transluminal septal 
myocardial ablation in patients with symptomatic drug-refractory patients with HOCM. 
While professional guidelines appear to consider septal myectomy as the “gold standard,” 
some publications consider septal ablation to be an effective option in the elderly (not 
necessarily “non-candidates”).   Technical modifications in the alcohol septal ablation 
procedure may have altered the risks and complications of the procedure. The decision to 
proceed with septal ablation, rather than myectomy, should result from careful patient 
selection, as well as patient-provider discussion of benefits and risks of each option. 

 Risk Benefit Assessment 
Based on published reports, there appears to be adequate evidence that patients undergoing 
successful alcohol septal ablation experience a reduction in limiting symptoms and/or 
improvement in functional capacity.  This improvement in symptoms and function following 
successful ablation and reduction in LVOT pressure gradient is consistent with our 
understanding of the pathophysiology of HOCM. 

This application was presented to the Office of New Drugs Director and several Center Deputy 
Directors, who appear to be aligned with our action. 

The main risk identified by the clinical reviewer appears to be complete heart block, which can 
be monitored and treated. Other risks, including procedural complications, can be mitigated 
with careful patient selection, appropriate follow-up, and performance by skilled operators. 
The long-term risks of alcohol septal ablation, including use with this dehydrated alcohol 
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product, are less clear and it seems reasonable to recommend a registry to collect safety 
information. 

Recommendation for Postmarketing Risk Evaluation and Management Strategies (REMS) 

I do not see a REMS requirement at this point. 

 Recommendation for other Postmarketing Requirements and Commitments 
I concur with the recommendation by the clinical reviewer to prospectively collect safety 
information in a consecutive registry of patients.  

 Recommended Comments to Applicant 

Product quality deficiencies should be communicated to the applicant. 
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	The CR letter also included recommendations for labeling revisions. Labeling will be discussed .below. .
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	2. Background 
	2. Background 
	Dr. Targum provided an excellent summaiy ofthe tai·get condition, HOCM, and its ti·eatment in .her CDTL review ofthe first submission. I refer the reader to her review for this infonnation. .Because the only issues ofany interest now are the product quality deficiencies noted in the CR .letter, labeling and the planned Sentinel study, these ai·e only issues that I will discuss below .before stating my recommendations for the resubmission. .

	3. .Product Quality 
	3. .Product Quality 
	The product quality reviewers have recommended approval ofNDA 207987 based on product .quality info1mation contained in the resubmission, SDI 7. They state that each of deficiencies .cited in the CR letter has been successfully addressed. These include: .
	16
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	Deficiencies related to the dm, subsl nce: A new dmg substance manufacturer, :) 
	Deficiencies related to the dm, subsl nce: A new dmg substance manufacturer, :) 
	• 
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	(DMF No. lllf<• has been identified. The DMF was reviewedm the context the instant application and has been detennined to be adequate. 

	• .
	• .
	Deficiencies related to the dmg product: The dmg product is manufactured by Sintetica SA, Switzerland. The commercial containers are glass ainpoules containing either 1 mL !b>Cl or 5 mL !b>Cl ofthe dmg_product. The diug_product 
	4
	4



	Li.·s-a-t"""l_e_as_t-9""'9-o/<-o""'d'-e'h--di·ated alcohol and has no exci ients (bll' The 99% limit is ti ter than the 
	(bll'
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	Figure
	USP limit for dehydi·ated alcohol. 
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	Chemical impurities and bacterial endotoxins are at acceptable levels. Finally, tlie compatibility data for the use ofthe di11g product with percutaneous transluminal catheters ai·e adequate (see Sec. 4 for additional infonnation regai·ding this last issue). 
	161 4
	• .Facilities: The diug substance manufacturing site in r has been inspected by FDA 6 times between 1999 and 2016, and the product quality review indicates that 
	" .... recent inspections have been satisfactory and the film has been found to be an acceptable supplier ofthe APis. A review ofthe application and all the inspectional documents ofthe facilities responsible for manufacturing Dehydi·ated Alcohol Injection, USP per NDA-207987-0RIG-1-RESUB-17 has detennined that there are no outstanding issues with the films involved in the manufacturing ofthe product Hence, the office ofProcess and Facilities has recommended overall approval for all the cmTently listed manu
	Table 1 lists the product quality staff involved in the review ofthe resubmission. 
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	4. Pharmacology/Toxicology 
	4. Pharmacology/Toxicology 
	The Phannacologyffoxicology reviewers examined the infonnation regarding the compatibility of the dmg product and a percutaneous transluminal catheter that was provided in the Product Quality module of the submission. These data " ... showed that the leachates (less than <ti>fat <ti>fof incubation) were not at the level of toxicological concern." They concluded that tlie resubmission is approvable from the standpoint of their discipline. 
	4 
	4 
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	5. Labeling 
	5. Labeling 
	As noted above, the CR letter included recommended revisions to the package inse1t . The 
	Applicant accepted all these suggestions in the proposed labeling most recently submitted to the 
	NDA (SD 21, 4/10/2018). The review team has continued to mark up the labeling and is close to 
	sending it to Division management. 
	Of note, the dosing recommendations in the last draft of labeling lay out a titration scheme that 
	should reduce the risk of excessive tissue necrosis and associated adverse events: 
	Figure

	5. Post-Marketing Study 
	5. Post-Marketing Study 
	Dr. Targum's review notes that while information about the acute risks of alcohol ablation treatment for HOCM can be garnered from the published literature, the long term risks are unknown. Consequently, the 2015 CR letter included a notification by the sponsor that a registry-based study would be required if the product were eventually approved to provide information regarding rates of adverse events following use of alcohol ablation.  However, we have reconsidered this requirement because we are required 

	6. Recommendations/Risk Benefit Assessment 
	6. Recommendations/Risk Benefit Assessment 
	Recommended Regulatory Action: 
	Recommended Regulatory Action: 
	I recommend approval, because the benefits of alcohol septal ablation in patients with HOCM who are not candidates for surgical myectomy outweigh its risks, and the deficiencies described in the 2015 CR letter (all related to product quality) have been cured.  The planned observational study in Sentinel should provide additional safety information which can be added to labeling when it becomes available.  If this study fails to provide adequate safety information to inform labeling, we can then consider a P

	Risk/Benefit Assessment 
	Risk/Benefit Assessment 
	Dr. Targum's CDTL review includes a risk/benefit assessment in which she concludes that the benefits of alcohol septal ablation outweigh its risks in the target population of patients with HOCM. I concur with this assessment, and refer the reader to her review. 

	Recommended Comments to Applicant: 
	Recommended Comments to Applicant: 
	The Applicant should be informed that they are not required to perform the previously requested postmarketing study.    
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	Recommended: 
	Purpose ofCross-Discipline Team Leader (CDTL) Review 
	This review conveys the Cross-Discipline Team Leader's assessment of the major issues .pe1iinent to approvability of the application, providing a summaiy of the clinical evidence .(efficacy trials, safety database, critical phaimacology data) and key review issues from other .disciplines (e.g., phaimaceutical quality, microbiology, nonclinical phaimacology/toxicology). .
	This review is based on the following reviews: .
	Fortunato Senatore (clinical) .Peter Hinderling (clinical phannacology) .Cheny Liu (statistics) .Jean Wu (phaimacology-toxicology) .Hai·ipada Sai·ker and Mai·iappan Chelliah (product quality) .Maziai· Kakhi (biophaimaceutics) .Yeissa Chabrier-Rosello (quality microbiology) .Janine Stewai·d (OSE/DMEPA) .Shai·on Gershon (OCVDSC/PMSB) .
	In this document, the te1ms "alcohol septal ablation" and "percutaneous transluminal septal .myocai·dial ablation" (PTSMA) are used interchangeably. .
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	Cross Discipline Team Leader Review 


	1. Introduction 
	1. Introduction 
	This is an original application for a drng that is afready marketed without an approved NDA, filed under the 505 (b) (2) pathway. In 2013, the product received orphan designation for the treatment of hypertrophic obstructive cardiomyopathy, and thus is exempt from user fees or PREA requirements. The application was assigned a standard (not priority) review. 
	Unusual aspects ofthis application include the following: 
	1. The drng' s mechanism ofaction is novel. In atients with < >r~trophic 
	11 
	4

	obstructive cardiomyopathy (HOCM) ltiHil -dehydrated alcohol is used to induce a septal myocardial infarction, in order to reduce the L VOT obstr11ction and lead to an improvement ofsymptoms and function. 
	2. 
	2. 
	2. 
	The dmg, dehydrated alcohol, is administered as an adjunct to the septal ablation procedure. It is difficult to extr·icate the efficacy and safety ofalcohol from efficacy and safety of the procedure, where success and complications may result from factors external to the diug, e.g., appropriate patient selection, operator skill, septal anatomy and septal blood supply. 

	3. 
	3. 
	The evidence of effectiveness in this NDA is primarily based on published repo1ts, mostly nonrandomized and reh'ospective repo1ts, along with a sample of patients (n=lOO out of a registry of 180 patients) from a single site, to suppo1t evidence ofeffectiveness; besides the lack ofprospective data, the reviewers have less than the usual access to clinical data or detailed study reports. There have been no site inspections. (bH~l 


	Te patient data, but was told that the Agency lacked authority to do so because this was not done in the context ofa clinical tr·ial. 
	he review division attempted to have an inspection of the site providing th

	4. The heterogeneous coronaiy anatomy and physiology of HOCM and vai·iability in septal ablation techniques have made it challenging to adequately explore dose-finding. 

	2. Background 
	2. Background 
	Clinical condition targeted by the product: 
	Hype1trophic cardiomyopathy (HCM) is an autosomal dominant inherited cai·diac disease characterized by asymmeh'ic septal hype1trophy unexplained by any other cardiac disease. This disease has a wide spectr11m of clinical presentation and variable clinical course, from 
	Page2 ofl6 
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	asymptomatic individuals with a normal life expectancy to severely symptomatic patients with increased mortality due to sudden death or congestive heart failure. A subset of HCM is hypertrophic obstructive cardiomyopathy (HOCM), characterized by asymmetric septal hypertrophy, mitral valve systolic anterior motion (SAM) a left ventricular outflow tract (LVOT) gradient, and varying degrees of mitral regurgitation.  The degree of LVOT obstruction is variable, but is dynamic and can be increased with exercise. 
	1

	The diagnosis of HOCM in adults is primarily based on imaging such as echocardiography (hypertrophied, dilated left ventricle, with wall thickness at least 15 mm), in the absence of other cardiac or systemic disease capable of producing similar findings.  Outflow tract obstruction, caused by mitral valve systolic anterior motion (SAM) with elevated left ventricular (LV) intra-cavitary pressures, can produce disabling symptoms of heart failure and excess mortality.An LVOT gradient of at least 30 mmHg is asso
	1 
	2
	3
	3 

	Fifer M and Vlahakes GJ. Contemporary Reviews in Cardiovascular Medicine: management of symptoms in hypertrophic .cardiomyopathy. Circulation 2008; 117: 429-439.. El Masry H and Breall J.  Alcohol septal ablation for hypertrophic obstructive cardiomyopathy.  Curr Cardiol Rev 2008; .4(3): 193-197.. Nishimura RA and Ommen SR.  Septal reduction therapy for obstructive hypertrophic cardiomyopathy and .sudden death. Circulation: Cardiovascular Interventions 2010; 3: 91-93.. 
	1 
	2 
	3 

	Page 3 of 16 
	Reference ID: 3853709 
	Reference ID: 4283489 
	Figure
	Figure 1. Treatment algorithm for hypertrophic cardiomyopathy.  Source: Maron and Nishimura 2014. 
	Figure 1. Treatment algorithm for hypertrophic cardiomyopathy.  Source: Maron and Nishimura 2014. 
	In severely symptomatic (e.g., NYHA class III-IV or CCS III-IV) patients who have HOCM and whose symptoms are refractory to drug therapy, septal myectomy and alcohol septal ablation are two invasive procedures designed to reduce/obliterate the LVOT gradient (and mitral regurgitation) and restore normal hemodynamics.  Alcohol septal ablation, first introduced in 1994, has involved the injection of 1 to 4 ml of 96% ethanol into the first septal perforator branch of the left anterior descending coronary artery
	4
	5
	1
	1 

	According to the 2011 ACCF/AHA Guideline for the Diagnosis and Treatment of Hypertrophic Cardiomyopathy,  technical success, variably defined, is achieved in 90-95% of patients that undergo myectomy and “less in septal ablation.”  Patients undergoing alcohol septal ablation may experience hemodynamic and symptomatic improvement if the area of the SAM-septal contact can be accessed by the first septal perforator and ablated.  However, compared to septal myectomy, in which the hypertrophied muscle is directly
	New York Heart Association functional classification of heart failure Canadian Cardiovascular Society grading of angina pectoris 
	4 
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	resected, successful septal ablation is dependent on the variable septal arte1y anatomy, which may not supply the targeted area of the septum in up to 20-25% ofpatients.Residual gradients are more frequent and higher in patients undergoing alcohol septal ablation, and about 12% ofpatients require repeat intervention. Nonetheless, alcohol septal ablation appears to have a place in the ACCF/AHA recommendations, based on careful patient selection (Figure 1, Table 1). 
	6 

	Unlike surgical myectomy, where no scar is fo1med, alcohol septal ablation produces a potentially aIThythmogenic, alcohol-induced transmural myocardial infarction. 
	Since its introduction, the alcohol septal ablation procedure has undergone technical refinements, such as myocardial contrast echocardiographic localization ofthe target area; lower doses (e.g., less than 2 ml) ofalcohol injected; and a slower rate ofalcohol injection.Maron suggested that "using lesser amounts of alcohol may produce smaller areas of infarct and reduce the aIThythmogenic potential ...although probably at the expense ofhemodynamic benefit."Nishimura noted that the alcohol septal ablation tec
	2 
	1 
	4 

	Important aspects ofthe mechanism ofaction/pharmacology ofthe product: 
	Dehydrated alcohol is used during the percutaneous transluminal septal myocardial ablation procedure (PTSMA); the dehydrated alcohol acts as a tissue toxin that produces a controlled infarction when injected into a target septal vessel, causing thinning ofthe hypertrophied septum. 
	Previous Agency advice to the sponsor: 
	In May, 2013, a pre-IND meeting was cancelled after the applicant received prelimina1y responses from the Division. The Division advised the applicant that: 
	• .
	• .
	• .
	(b)
	(4j 

	• .
	• .
	The published literature on the phaimacology was adequate and that no clinical .phaimacology studies were needed. .

	• .
	• .
	It is important that the applicant describe adequately in labeling dosage and 


	administration in order to properly guide the interventional cai·diologist conducting the PTSMA procedure. For exainple, the applicant should plan to stipulate the type of catheter used and describe the method ofadministration in the label. 
	Gersh BJ et. al. 2011 ACCF/AHA Guideline for the Diagnosis and Treatment ofHypertrophic Cardiomyopathy: Executive Summary. Circulation 2011; 124: 2761-2796. 
	6 
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	Table 1. Advantages and disadvantages of alcohol septal ablation (Source: Maron and Nishimura 2014) 
	According to Fifer, alcohol septal ablation also costs less than septal myectomy.
	7 




	3. Product Quality 
	3. Product Quality 
	The product quality reviewers have recommended against approval of NDA 207987 because of the many unresolved deficiencies, including the “withhold” recommendation issued by the Office of Process and Facility for the drug substance manufacturing facility, and the applicant’s inability to enlist any viable alternative facility for commercial manufacturing of the pharmaceutical grade substance. 
	Two other pharmaceutical companies, Akorn, Inc. and American Regent, Inc., are currently marketing unapproved dehydrated alcohol in the US under the non-registered “grandfathered 
	Fifer M. Controversies in Cardiovascular Medicine: Most fully informed patients choose septal ablation over septal myectomy. Circulation 2007; 116: 207-216. 
	7 
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	drugs” category.  This application is the first to seek FDA approval for dehydrated alcohol for injection. 
	 General product quality considerations 
	Drug Substance Manufacturing Process: At this point, there is no valid information concerning .manufacturing process, in-process controls and release specification.. Drug Product Specification: The applicant has not provided information concerning the .
	validated analytical methods to be included in the revised drug product specifications.. 
	Compatibility Studies: The applicant has not provided compatibility data concerning the drug .product and the percutaneous transluminal catheter.. Drug product stability: There is no product stability data to review.. 
	 Facilities review/inspection 
	There is no previous inspection history for , the listed drug substance manufacturing facility. During the Agency inspection, it was noted that the facility is for the applicant; in addition, several other facility-related deficiencies were identified. According to a letter from In a teleconference with the Agency, the applicant acknowledged problems with the facility and indicated that they would explore the option of listing some other facility for drug 
	substance manufacturing. To date, the Agency has not received any submission listing a different manufacturing facility. 

	4. Nonclinical Pharmacology/Toxicology 
	4. Nonclinical Pharmacology/Toxicology 
	According to the reviewer, Dr. Jean Wu, there are no pharmacology/toxicology approvability issues for this application. 
	Dehydrated alcohol is to be used as a tissue toxin that produces a myocardial infarction when injected into a target septal vessel, causing the hypertrophied septum to thin. Spillage into the blood is prevented by the occlusion catheter; the blood is denatured by the injected alcohol.  The alcohol becomes trapped, absorbed, and oxidized in this zone of myocardial necrosis and little, if any, is expected to reach the systemic circulation.  
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	The nonclinical infonnation is based on the published literature; PTSMA was used in two animal models (pigs and dogs). Dr. Wu has noted that these studies were not necessarily GLP compliant and concludes that approval ofthis NDA should mainly rely on the clinical experience ofalcohol used in PTSMA. 
	While literature repo1is suggest that ethanol is not mutagenic, ethanol is metabolized to acetaldehyde, which is a known mutagen. 
	Chronic oral ethanol ingestion is associated with various cancers in humans; since dehydrated alcohol is to be used acutely, carcinogenicity studies are not required per ICH SIA. Furthe1more, since administration ofdehydrated alcohol into a septal aiie1y is not expected to significantly increase the systeinic concentration ofendogenous alcohol, the intended acute clinical use ofdehydrated alcohol is not considered to cai1y a carcinogenic risk. 
	Chronic oral ethanol ingestion is known to have adverse effects on fetal development. The development effects ofacute ethanol exposure, such as from PTSMA, have not been studied. Since dehydrated alcohol is not expected to significantly increase the systeinic concentration ofendogenous alcohol following administration into a septal aiie1y during PTSMA, the intended clinical use ofdehydrated alcohol is not considered to have a potential risk for fetal development in pregnant women. Besides exposure to dehydr
	5. Clinical Pharmacology/Biopharmaceutics 
	5. Clinical Pharmacology/Biopharmaceutics 
	The Office ofClinical Phannacology has recommended approval ofthis NDA for the ro osed indication, based on the consistent improvements in ex~rcise capa= , in patients with symptomatic, <1>H• HOCM"""L---....----'-u'...."l This conclusion was based on publications submitted by the applicant. 
	While there was consensus that alcohol septal ablation results in reduction ofLVOT gradient in patients with HOCM, the prima1y clinical phannacology reviewer (Dr. Hinderling) and clinical phaimacology team leader (Dr. Madabushi) had differing views on the approach to dosing recommendations. 
	Dr. Hinderling noted the following: 
	• .Injection ofmean alcohol volumes ranging between 1 and 4 mL seems to bring about sufficient reduction ofLV outflow gradient to result in an increased exercise capacity, improvement in the subjective endpoints dyspnea and angina and reduction in NYHA and CCS classification. The size ofthe beneficial effect on NYHA class and change in L V outflow gradient appeai·s to be dose-independent over the 1-4 mL range. The 
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	literature suggests that the percent change in LVOT appears to decrease with volumes 
	of alcohol under 1 mL. 
	. In about 11% of patients undergoing the procedure, injection of alcohol volumes in the 1-4 mL range does not relieve symptoms and an ablation of a second or third septal artery or myectomy is performed. 
	. Compared with non-responders, responders experience a greater improvement in symptoms but also a reduction in LV outflow gradient, suggesting that the reduction in LV outflow gradient may be predictive of clinical relief.  This point suggests that the reduction in LV outflow gradient can be used to evaluate and guide the short-term success of the procedure. 
	. Remodeling of the heart, with gradual changes in LV outflow gradient, seems to evolve over several months following ablation, resulting in additional improvement or worsening of symptoms. 
	. Infarct size or peak concentration of CK-MB increase in proportion to the injected alcohol volume in the 1-4 mL range.  There is no overt explanation for the dose independent reduction in LV outflow tract and dyspnea on the one hand, and the dose dependency of infarct size and CK-MB on the other hand, within this range of alcohol volume. 
	. No evidence in the randomized, controlled studies suggested that the rate of alcohol injection is critical for the size of infarction.
	8 

	Dr. Madabushi noted the following:  A clinically relevant reduction in LVOT gradient (at least 50%) is observed over a wide range of alcohol dose ranging from 0.6 ml to 4.1 mL.  There does not seem to be a dose dependent increase in LVOT reduction over the dose range.  There is some evidence for improvement in dyspnea as shown by improvement in NYHA class but there is no indication of dose dependency. As such, stipulating a minimum alcohol dose of
	Figure

	 is not justified, and such a recommendation may lead to an unnecessary higher dose to achieve the desired effects. 
	. There is no overt evidence of dose dependency, over an alcohol dose range of 1.1 mL to 3.4 mL, for implantation of permanent pacemaker or bundle branch block, the key safety events of interest. No difference in long term efficacy and safety were reported when comparing low dose (1.1 mL) and high dose (2.5 mL) groups.  A single retrospective registry reported higher total  mortality in patients treated with > 2 mL of alcohol compared to those treated with < 2 mL, but these results might be confounded by s
	. Experience with higher volumes (> 2 mL) generally comes from earlier studies, and the recent trend is toward using lower amounts of alcohol injected in small fractions, in order to achieve the desired LVOT reduction and keep the infarct size and myocardial scar as small as possible. 
	Please see the Labeling section for further discussion of recommended dosing. 
	 Some authors have suggested that a slower rate of alcohol injection has been correlated with a decreased incidence of complete heart block (El Masry 2008). 
	8
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	6. Clinical Microbiology 
	6. Clinical Microbiology 
	The microbiology review was completed as pa.ii ofthe product quality review. 
	• General considerations 
	Dehydrated alcohol contains no bacteriostatic or antimicrobial agent or any buffer. However, ethanol by itself is an antimicrobial agent and the sponsor has demonstrnted dmg product . sterili based on stabili studies. The manufacturin ~rocess involves a ltif< 
	Figure
	4 

	Tlie crltical  for <b><·'-ai-·e_a_.d,,...e_q_u-at-e......ly_m_o_n_,it_o_r-ed ......-A..,_s -p-er the Agen~recommendation, 
	parameters
	4

	'"'th__,.--__-oduct_-dotoxins specification has been revised fro~ CbTCl
	,_ech11gp1·"""'""-_enEU/m~EU/mg. This revised chug product endotoxins specification is based on a (b)(~~ maximum total dose of ::~ mL. ------
	Figure
	• Notable issues: The applicant has not adequately specified the number and types of mns that will be perf01med as pa.ii of the revalidation/requalification program for[ =~· The applicant has also not provided adequate validation info1mation regarding the method of testing for endotoxin. 

	7. Clinical/Statistical-Efficacy 
	7. Clinical/Statistical-Efficacy 
	The applicant used the published literature to suppo1i effectiveness. 
	The applicant also submitted a convenience sample ofpatient-level outcome data (N=lOO) from a HOCM registry (N=180) at Motol University Hospital, Prague, Czech Republic. However, the statistical reviewer cited the issue of selection bias, limiting the usefulness of such a sample. The Division sought to inspect the source documents related to the submitted patient data, but was info1med that the Agency lacked the authority to conduct an inspection, and pennission was not granted by the site. As a result, the
	Of the 38 publications provided by the applicant, 31 publications repo1ied functional data and 30 repo1ied significant improvement from baseline in NYHA and CCS class following PTSMA. 
	As Dr. Senatore has noted, the data to suppo1i the NDA was based on considerable weight from a single author. Ofthe 38 submitted publications, 13 listed Dr. Veselka as the prima1y author and one publication listed Dr. Veselka as co-author. Of the four randomized tr·ials 
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	comparing 1 ml and 2 ml total ethanol dose in PTSMA for CK release and improvement in functional capacity, all listed Dr. Veselka as the first author (see Table 2, clinical review).  Even so, there are investigators from other sites that report an improvement in symptoms and function. 
	Based on the four randomized trials, Dr. Senatore has observed: 1. A correlation between alcohol dose and amount of released CK-MB at peak; 2. Hemodynamic, septal thickness and patient symptom outcomes that were dose-independent, suggesting that operators might initiate lower volumes of alcohol to achieve improvement in patient symptom outcomes and lower peak CK-MR release.  3. A decrease in septal thickness and LVOT pressure gradient following PTSMA that persisted for the duration of follow-up (maximum 84-
	 Dr. Senatore raised the following issues: 
	1.. 
	1.. 
	1.. 
	There were no descriptions of validated tools for assessing dyspnea or chest pain. This was also the case for the other publications. 

	2.. 
	2.. 
	There was no description of quantitative or objective functional assessment or exercise capacity associated with the subject symptom assessment. 

	3.. 
	3.. 
	None of the 4 randomized trials were designed and powered for clinical assessment as the primary endpoint. 

	4.. 
	4.. 
	It was not clear if the investigator was blinded to treatment. 

	5.. 
	5.. 
	All four trials were conducted by the same investigator from the same site during the 2004-2011 time frame, raising the issue of site-based bias. 

	6.. 
	6.. 
	There were no trials comparing PTSMA to surgical myectomy (SM). 


	Olivotto cites several difficulties in conducting a randomized comparison of alcohol septal ablation and surgical myectomy, including the small number of patients available for randomization, the substantial heterogeneity of the HCM disease spectrum, clinical variables that exclude patients from or compel the patients toward one procedure, and the low event rates after either procedure, making a large study cohort impractical.
	9 

	Rather than comparative effectiveness with surgical myectomy, this review will try to address whether alcohol is effective when administered in the context of septal ablation, where effectiveness relies on a measurable clinical benefit that occurs temporally following the procedure. Of note, there is no evidence to suggest that severe, limiting, drug-refractory HOCM spontaneously regresses without intervention. 
	The reviewers discussed whether dehydrated alcohol could be considered to be equivalent to the alcohol used in the publications. Since dehydrated alcohol will be used as a toxin to induce a myocardial infarction, the reviewers felt that this level of concentration could be considered equivalent to other concentrated alcohols in inducing tissue necrosis.  There are no comparisons between the applicant’s alcohol product and other alcohol products used for this procedure. 
	Olivotto I, Ommen SR, Maron MS, Cecchi F, Maron BJ.  Surgical Myectomy Versus Alcohol Septal Ablation for Obstructive Hypertrophic Cardiomyopathy: Will There ever be a Randomized Trial? JACC 2007; 50 (9): 831-4. 
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	The statistical reviewer concluded that “all of the analyses and results are exploratory with inherent biases and statistical issues” identified from publications.  A statistically persuasive conclusion of efficacy is difficult because of potential bias and statistical issues (lack of randomization, blinding, controls, predefined primary endpoint and lack of adjustment for multiplicity). The CDTL concurs; approval of this NDA would not rely on a statistically persuasive conclusion of efficacy. 
	According to the FDA Evidence of Effectiveness Guidance, when the pathophysiology of a disease and the mechanism of action of a therapy are very well understood, it may be possible to link specific pharmacologic effects to a strong likelihood of clinical effectiveness. In this case, the evidence of effectiveness relies on the extent of our understanding of pathophysiology of hypertrophic obstructive cardiomyopathy (HOCM), where we can relate the pharmacologic effect (infarct) to a reduction in LVOT obstruct


	8. Safety 
	8. Safety 
	Since the alcohol septal ablation procedure was introduced over 20 years ago, there should be decades of experience to inform safety. 
	Safety issues related to alcohol septal ablation include: 
	1.. 
	1.. 
	1.. 
	Induction of complete heart block, requiring permanent pacemaker placement, and ventricular arrhythmias.  Per the clinical reviewer (Section 7, clinical review), the permanent pacemaker requirement ranged from 0.85% (Jensen 2014) to 35% (Veselka 2014). 

	2.. 
	2.. 
	Risks of cardiac catheterization, coronary angiography and percutaneous coronary intervention (e.g., coronary dissection, tamponade, hematoma, ventricular arrhythmia, etc.). This procedural risk is unrelated to administration of the drug product. 

	3.. 
	3.. 
	Localizing the injected alcohol to the basal interventricular septum.  This risk may be mitigated by the operator injecting echocardiographic contrast medium 
	before alcohol injection to ensure that there is no risk of infarction elsewhere.
	10 


	4.. 
	4.. 
	Induction of an infarct scar. Some have raised the issue of arrhythmogenicity related to the scar; some practitioners have trended toward lower doses of alcohol, in an attempt to reduce the size of the scar and arrhythmogenic risk.  Some have prudently implanted defibrillators in selected patients; one report suggested that the annual rate of appropriate ICD shocks was low over a mean 


	Elliott P. The role of alcohol septal ablation in the treatment of left ventricular outflow tract obstruction in hypertrophic cardiomyopathy. JACC 2011; 58: 2329-31. 
	10 
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	In this report, only 2 of 9 patients with appropriate ICD shocks were noted to have monomorphic ventricular tachycardia (1.6% of the entire cohort), suggesting that scar-mediated re-entry may not be a significant long-term 
	follow-up of 2.9 years and estimated an annual event rate of 2.8% over 3 years.
	11 
	complication of the septal ablation procedure.
	11 

	It appears to be unresolved whether recent alcohol septal ablation affects long-term survival (and whether ICD use has mitigated any risk).  Maron has previously reported relatively high procedural complication rates from two major centers (Rotterdam and Boston), with 20% of patients (5%/year) developing ventricular tachyarrhythmias/ventricular fibrillation, cardiac arrest, or receiving appropriate defibrillator placement.  The clinical reviewer has noted an annual all-cause mortality rate of 2.5% in the Ve
	1
	0.4%).
	12

	9. 
	9. 
	9. 
	Advisory Committee Meeting 

	10. 
	10. 
	Pediatrics 


	This application was not presented to an advisory committee panel. 
	As an orphan product, this application is exempt from PREA requirements. 
	11. Other Relevant Regulatory Issues 
	11. Other Relevant Regulatory Issues 
	 The applicant has requested 7 years of exclusivity related to this product. 
	 There were no DSI audits. 
	Cuoco FA et. al.  Implantable cardioverter-defibrillator therapy for primary prevention of sudden death after alcohol septal .ablation of hypertrophic cardiomyopathy. JACC 2008; 52: 1718-23.. Kuhn H, Lawrenz T et al. Survival after transcoronary ablation of septal hypertrophy in hypertrophic obstructive .cardiomyopathy (TASH): a 10 year experience.  Clin Res Cardiol 2008; 97: 234-243.. 
	11 
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	• The financial disclosure listed 
	Figure
	Figure
	12. Labeling 
	12. Labeling 
	• 
	• 
	• 
	FDA has approved the trade name 'ABLYSINOL' for this drng product. 

	• 
	• 
	Physician labeling 


	o A major issue was how to best communicate a strntegy for dosing. 
	The clinical reviewer (Dr. Senatore) recommended a total ethanol dose of 1-3 mL. The dose per arte1y should be at the discretion of the interventional cardiology performing the ablation procedure. Final dosing should be titrated to LVOT pressure gradient less than 10 mm Hg during the procedure, and a maximal total ethanol dose of 5 mL. There is no published experience at doses higher than 5 mL. 
	The clinical phannacology reviewer (Dr. Hinderling) recommended the following dose instructions: 
	Figure
	(6)(41 
	The clinical phannacology team leader (Dr. Madabushi) stated that specific dosing recommendations that apply to all patients are not possible. He recommended the following instructions: 
	Figure
	Dr. Madabushi has also recommended labeling instr11ctions specifying that the alcohol ablation procedure must be perfo1med by an interventional cardiologist; and that the decision to treat additional septal a1teries must be based on the presence ofsignificant residual L VOT gradients at rest or with provocation, technically accessible candidate septal a1teries, and opacification of myocardium believed to be the substrate contr·ibuting to residual L VOT gradients. 
	I generally concur with Dr. Madabushi's recommended instructions for dosing, which appears to provide appropriate guidance that is flexible enough to allow individualized dosing. 
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	 Carton and immediate container labels: The applicant has not revised the carton and container labels using the approved trade name. 


	13. Recommendations/Risk Benefit Assessment 
	13. Recommendations/Risk Benefit Assessment 
	 Recommended Regulatory Action I recommend a Complete Response action, due to the product quality deficiencies in the application. If these product quality deficiencies were to be resolved, the benefits of alcohol septal ablation appear to outweigh the risks and I would recommend approval of this NDA. 
	The clinical reviewer (Dr. Senatore) has recommended that in patients with refractory symptomatic HOCM who are clinically assessed as non-candidates for septal myectomy, ethanol be approved to induce septal myocardial necrosis as an adjunct to percutaneous transluminal septal myocardial ablation to improve exercise capacity.  I do not agree with the target population. 
	I would approve dehydrated alcohol as an adjunct to percutaneous transluminal septal myocardial ablation in patients with symptomatic drug-refractory patients with HOCM. While professional guidelines appear to consider septal myectomy as the “gold standard,” some publications consider septal ablation to be an effective option in the elderly (not necessarily “non-candidates”).   Technical modifications in the alcohol septal ablation procedure may have altered the risks and complications of the procedure. The
	 Risk Benefit Assessment Based on published reports, there appears to be adequate evidence that patients undergoing successful alcohol septal ablation experience a reduction in limiting symptoms and/or improvement in functional capacity.  This improvement in symptoms and function following successful ablation and reduction in LVOT pressure gradient is consistent with our understanding of the pathophysiology of HOCM. 
	This application was presented to the Office of New Drugs Director and several Center Deputy Directors, who appear to be aligned with our action. 
	The main risk identified by the clinical reviewer appears to be complete heart block, which can be monitored and treated. Other risks, including procedural complications, can be mitigated with careful patient selection, appropriate follow-up, and performance by skilled operators. The long-term risks of alcohol septal ablation, including use with this dehydrated alcohol 
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	product, are less clear and it seems reasonable to recommend a registry to collect safety information. 
	Recommendation for Postmarketing Risk Evaluation and Management Strategies (REMS) I do not see a REMS requirement at this point.  Recommendation for other Postmarketing Requirements and Commitments I concur with the recommendation by the clinical reviewer to prospectively collect safety information in a consecutive registry of patients.   Recommended Comments to Applicant Product quality deficiencies should be communicated to the applicant. 
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