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Results Wire: US FDA Advisory Committee Votes Narrowly Against 
Accelerated Approval and Against Full Approval of Sarepta’s 
Eteplirsen for Duchenne Muscular Dystrophy – APR 25, 2016 (PCNS) 
 
Background 
 
On April 25, 2016, the Peripheral and Central Nervous System Drugs Advisory Committee (PCNS) 
voted that Sarepta Therapeutics, Inc. (Sarepta) has not provided substantial evidence from adequate 
and well-controlled studies that eteplirsen induces production of dystrophin to a level that is 
reasonably likely to predict clinical benefit, by a vote of 3-Yes to 7-No, with 3 abstentions. 
 
The Committee also narrowly voted that the clinical results of the single historically-controlled 
study (Study 201/202) do not provide substantial evidence that eteplirsen is effective for the 
treatment of Duchenne muscular dystrophy (DMD), by a vote of 6-Yes to 7-No, with no 
abstentions. 
 
Sarepta had submitted an application for eteplirsen for the treatment of DMD in patients who have a 
confirmed mutation of the DMD gene that is amenable to exon 51 skipping, under new drug 
application (NDA) 206488. 
 
The PDUFA goal date for the FDA to decide on whether to approve the application is May 26, 
2016. 
 
Key Outcomes of Advisory Meeting 
 
The Committee discussed the clinical meaningfulness of the data for dystrophin expression, a 
potential surrogate endpoint to support accelerated approval in patients with Duchenne muscular 
dystrophy (DMD). FDA specifically asked the Committee to consider the data for dystrophin 
expression as it relates to the levels that are seen in patients with Becker muscular dystrophy 
(BMD), a milder form of muscular dystrophy. In FDA’s opinion, immunofluorescence analysis of 
dystrophin expression is not a reliable method to quantify dystrophin. When dystrophin was 
analyzed using a more reliable method (the Western blot method) in the Agency’s view, the 
estimate of 0.9% of normal levels after 3.5 years of treatment was disappointing to the FDA, in part 
because it is below the level that is generally observed in patients with BMD, which is generally 3% 
of normal. FDA says it is not yet known which level should confer a clinical benefit, but experts 
have proposed that induction of approximately 10% of normal dystrophin levels may set a 
minimum level. 
 
A narrow majority of the Committee, 7 of 13 members, voted that Sarepta has not provided 
substantial evidence from adequate and well-controlled studies, that eteplirsen induces production 
of dystrophin to a level that is reasonably likely to predict clinical benefit. This would be required to 
support accelerated approval. 
 
Overall, the Committee acknowledged that there is evidence of dystrophin production with 
eteplirsen treatment; However, a narrow majority of the Committee was unconvinced that the data 
meet the requirement of substantial evidence required to support accelerated approval.  The 
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Committee members who disagreed with the majority noted that comments that were made in 
support of eteplirsen during the open public hearing session of the meeting influenced their votes. 
FDA presented data for clinical measures of improvement from the pivotal study 201/202. For the 
prospectively planned analysis in Study 201, there was no statistically significant difference in the 
change from baseline to Week 24 in the 6-Minute Walk distance (6MWD) between eteplirsen 50 
mg/kg, eteplirsen 30 mg/kg, and placebo. But Sarepta believes that eteplirsen’s benefit was 
demonstrated in post hoc analyses of the 6MWD for eteplirsen-treated patients compared to 
external control at year 4. Sarepta reported a significant difference of 162 meters in the 6MWD, as 
well as a reduction in the number of boys with an estimated loss of ambulation (17% for eteplirsen 
compared to 85% for the external control (p=0.011). However, FDA’s statistical reviewer did not 
agree that the data provide statistical evidence to support efficacy. FDA said the following issues 
negatively impact the interpretability of the study beyond the placebo-controlled period: 
-Differences in steroid use between the two groups (eteplirsen-treated patients and external 
historical control patients), 
-Possible impact of expectation bias, motivation, and coaching on 6MWD outcomes, 
-Timing of the selection of patients for the external control group (3 years after study data were 
available), 
-Unknown potential prognostic factors to match patients, 
-Potential differences in how study personnel judged endpoints (6MWD and loss of ambulation 
(LOA)), and 
-Comparison of patients by years of treatment/observation, versus age, since age correlates more 
strongly with function in DMD.  
 
A majority of the Committee, 7 of 13 members, voted that the administration of the 6-minute walk 
test, versus conclusions that the patient could no longer walk, was sufficiently objective and free of 
bias and subjective decision-making by patients, their caregivers, and/or healthcare professionals to 
allow for a valid comparison between patients in Study 201/202 and an external control group. One 
of the Committee members abstained from voting on this question. 
 
A majority of the Committee, 7 of 13 members, voted that the impact of the North Star Ambulatory 
Assessment (NSAA) results had no effect on the persuasiveness of the findings in Study 201/202. 
Among other functions, the NSAA measures the activities of standing, walking, standing  f om a 
chair, standing on one leg, climbing onto and descending from a box step, rising from lying to 
sitting, rising from the floor, jumping, hopping, and running.  
 
A majority of the Committee, 10 of 13 members, voted that the impact of the other tests of physical 
performance (e.g., rise time, 10-meter run/walk) had no effect on the persuasiveness of findings in 
Study 201/202. 
 
A majority of the Committee, 7 of 13 members, voted that the clinical results of the single 
historically-controlled study (Study 201/202) do not provide substantial evidence (i.e., evidence 
from adequate and well-controlled studies or evidence from a single highly persuasive adequate and 
well-controlled study that is accompanied by independent findings that substantiate efficacy) that 
eteplirsen is effective for the treatment of DMD. Three of the Committee members abstained from 
voting on this question. This question would be crucial to support full approval. 
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The members who voted against full approval concluded that the pivotal study was not well-
controlled, and therefore, lacks the evidence that is necessary to support an approval on the basis of 
a single study.  
 
The members who voted in support of full approval said that, although they could not fully 
reconcile the difference between the benefit that was shown in the data presented and the benefit 
that was testified to in the open public hearing, they believe there is substantial evidence of 
improvement, and they encouraged the collection of more data in order to address the discrepancy. 
 
There were 52 speakers in the open public hearing. All but two of these speakers supported 
approval. Speakers included one politician, as well as advocacy groups, clinical trial participants 
and their family members, other DMD patients and their family members, physicians and scientists. 
For subscribers to our premium service, the comments that were made during voting will be 
available soon in the Final Results Wire report. This may provide additional insight into some of the 
members’ votes, as it was clear that some Committee members were impacted by the open public 
hearing speaker’s presentations. 
 
At the close of the meeting, an FDA representative said that meaningful testimony from the Open 
Public hearing portion of the meeting had been heard, and it also noted its influence on the 
Committee members. The Agency stated that the public should feel assured that it will take 
everthing that transpired at the meeting into consideration in making its decision on whether to 
approve eteplirsen. 
 
Overall Voting Results 
 
2. VOTE: Has the Applicant provided substantial evidence from adequate and well controlled 
studies that eteplirsen induces production of dystrophin to a level that is reasonably likely to predict 
clinical benefit? 
6-Yes 
7-No 
0-Abstain 
4. VOTE: Were decisions to administer the 6-minute walk test (vs. conclusions that the patient 
could no longer walk) sufficiently objective and free of bias and subjective decision-making by 
patients, their caregivers, and/or health care professionals to allow for a valid comparison between 
patients in Study 201/202 and an external control group? 
7-Yes 
5-No 
1-Abstain 
5. VOTE: What is the impact of the North Star Ambulatory Assessment results on the 
persuasiveness of the findings in Study 201/202? 
1-a. Strengthen 
5-b. Weaken 
7-c. No effect 
0-Abstain 
6. VOTE: What is the impact of the other tests of physical performance (e.g., rise time, 10-meter 
run/walk) on the persuasiveness of findings in Study 201/202? 
1-a. Strengthen 
2-b. Weaken 



 
Tarius SAC Tracker® 

 
 

 
DISCLAIMER: The information in this document is for informational purposes only. Tarius A/S assumes no liability for any inaccurate 
or incomplete information, or for any actions taken in reliance thereon. © Tarius A/S. All rights reserved. 
 

10-c. No effect 
0-Abstain 
7. VOTE: Do the clinical results of the single historically-controlled study (Study 201/202) provide 
substantial evidence (i.e., evidence from adequate and well-controlled studies or evidence from a 
single highly persuasive adequate and well-controlled study that is accompanied by independent 
findings that substantiate efficacy) that eteplirsen is effective for the treatment of DMD? 
3-Yes 
7-No 
3-Abstain 
 
Individual Voting Results 
 
Prior to voting, on question 2 Janet Woodcock, CDER Director stated the following: “Yes, this is 
the standard for accelerated approval. So, this would be a vote on whether or not the surrogate 
endpoint of dystrophin is reasonably likely to predict clinical benefit. Alright, so this is a question 
of approvability. And my point is that you have to factor in the clinical data in this discussion. What 
weight you think it gives to the reasonably likely decision. Alright, so you're talking about first, 
whether question 1a, which we already discussed, whether or not dystrophin was increased. Now 
reasonably likely, as you already discussed, and I mentioned in my opening remarks, there is no 
standard established. And for this condition, there is no threshold established because there has 
never been a drug to do this. Right, so people don't know. They've looked at natural experiments, 
and you see that there is a range of responses, as said earlier. The question that you are being posed, 
if you follow me, is does the clinical experience in these trials with these patients lead you to 
believe, if you believe dystrophin was increased, that that increase is reasonably likely to predict the 
clinical benefit. You follow me? Okay.” 
 
In addition, the following exchange occurred prior to the vote on question 7. 
Chiadi Onvike:  To what extent are we to incorporate into this questions the 
testimony of the families? The boys and their families? From my reading the question, it would 
seem narrowly worded towards the actual statistical results, so I just want some clarification on that 
point. 
Janet Woodcock: We are instructed as people said, to take the views of the patient 
community into account on the benefit and the risk. So, the statutory standard is more or less as 
described there but there is flexibility, and that is where we should take views of the community 
into account. 
Chiadi Onvike:  I am sorry. If I might just follow up, if I understand 
correctly the question as worded is really about statistics. Is that correct? 
Caleb Alexander (Chair): Would it be fair to suggest you should take the totality of the 
information in the briefing packet and what has been discussed today? 
Janet Woodcock: I think that is fair. The standard is adequate and well-controlled trials. 
That is what is in the statute, but we are instructed to have flexibility in how to interpret that based 
on medical need. I think Dr. Alexander that that is a fair summation. Bob wants to say something. 
Bob Temple (Deputy Director, CDER): There are lots questions raised about the study. Whether 
there was improper influence of the fact that people knew what the study was and all that kind of 
stuff. You heard testimony from patients who said very explicitly that they didn't think that would 
alter the level of effort, if you may. So, those kinds of factors are certainly up for discussion. 
Whether it is persuasive or not ... Whether the study is persuasive or not, that has a lot to do with 
the study design and what was measured and all sides of the treatment and all of those things. You 
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heard testimony that might affect your views on the quality of the end points, on the importance of 
lack of blinding and all kinds of stuff like that. 
Ellis Unger (Director, CDER’s Office of Drug Evaluation I):  I think with the 
majority of the patients here, we have an incredible advantage here in my time at the FDA that is 
unprecedented - to have basically all of the patients here. That is an important advantage that we 
have. One thing you can try todo is try to reconcile what you have heard from the patients with the 
data that you have seen presented by the company. We’re hearing patients are improving, doing 
things, you know, next year that they couldn't do last year. You have to figure out if you can 
reconcile that with the actual hard data that you have been analyzing today. 
Paul Romitti (Temp member): When I look at this question and I think of the first one we 
discussed, you are talking about two different ... There is some overlap in subjects, but you are 
talking about two different groups, particularly with the controls. So, I want to understand if we are 
to consider the dystrophin results, which were tested on some different people in 201 and 202, or 
are we just talking about the other parts of the study? 
Janet Woodcock: This is the full approval question. OK and that is based on the empirical 
results in the clinic. I agree with what Dr. Unger said. They are not based on the persuasiveness of 
the surrogate end point. They are based on the persuasiveness of the trial that was done. 
Bruce Ovbiagele:  I would have two different answers to the questions. One would be 
objective and one would be subjective. It is how to reconcile both in the same question here. That I 
guess is the issue. 
Chiadi Onvike: If I could just add to that. The question twice mentions well-controlled 
and as you have heard repeatedly some people have said that they have trouble with the controls. 
This ‘well-controlled’ phrase in a sense tips or constrains to the question. 
Bob Temple:  I understand a lot of people don't like historically controlled trials. 
They’re not sure they believe they are well-controlled. Our regulations since 1970 have said that a 
historical trial can be a well-controlled study, an adequate and well-controlled trial. The question 
here goes:  Under the circumstances do you think it was? Do you think the way they selected 
patients, the way they analyzed them was right was good enough to make it an adequate and well 
controlled study? That’s the question. Historically, historically-controlled trials have been the basis 
for approval … sometimes, in sort of obvious cases and sometimes in cases that aren't quite as 
obvious. 
Billy Dunn (Director, CDER’s Division of Neurology Products): I want to reiterate all of these 
issues. I think it is very important to take in all of the testimony you heard today because you heard 
half of the comparison. You have heard from the patients in the 201/202 trial. They are being 
compared to a historical control. One of the reasons that I opened up the meeting and many others 
reiterated the issues I have spent so much time talking about "What substantial evidence is and what 
adequate and well controlled studies are", is so that you can sort out whether or not the evidence 
provided from this study with the information that you have at hand from the patients, as well as 
what was provided by what you refer to as more objective results, rises to the standard that creates 
standards of effectiveness. This is most traditionally provided by two adequate, well-controlled 
trials. We did not set out to refute the notion that the historical control was unacceptable by design. 
In fact, we took pains to actually illustrate that it was potentially acceptable. What we have done, is 
describe to you the concerns that the team had that have to do with the comparability of that control, 
the acceptability of the use of that control. So, the issue here is that substantial evidence question - 
whether or not, in comparison with the group and all the issues we have heard here today, it serves 
to reach that level of evidence. 
At closing the FDA’s Billy Dunn gave these remarks: “The emotion and passion in the room during 
the discussion is clear and I mentioned at the beginning of the day that we listen and we listen 
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carefully. Although I recognize there is great concern about the discussion and the results of the 
votes, I assure you that we listened very carefully. We have heard some very meaningful testimony 
today, and we have observed the panel be highly influenced by that testimony. I assure you that we 
will take the information we have learned here today under very serious consideration as we 
adjourn this meeting.” 
 
Members Votes Comments 
Richard 
Hoffman 

2) Yes 
4) Yes 
5) c 
6) c 
7) abstain 

2) I voted yes because of all the reasons I mentioned earlier. By 
all the testing methods that were used, PCR, Western Blot, 
immunofluorescence, I believe there is proof that dystrophin was 
produced and that eteplirsen was responsible for it. 
4) I voted yes. I think there was plenty of potential for bias, but no 
real evidence of any bias, and so we really don't know, and I 
would say that it's just speculation that there was. 
5) I voted no effect, c, basically because there was a complete 
difference of opinion on this matter between the sponsor and the 
FDA that's kind of, who do you believe and how do you interpret 
the data? 
6) I voted C, no effect because of the same reasons for the 
previous question. In my opinion, there were differences of 
opinion between the FDA and the sponsor. I really didn't think 
one or the other proved the case on way or the other for that 
particular testing. 
7) I voted to abstain. The reason why is basically I was just torn 
between my mind and my heart, and I don't want to make a type 
one error, and I don't want to make a type two error. 

Mark 
Green: 

2) Yes 
4) No 
5) c 
6) c 
7) abstain 

2) I voted yes. I believe that dystrophin is made by the drug. As I 
said before, I'm very troubled by not understanding a clinically 
significant amount, and I'm not sure what level I'm supposed to 
say this, but I've been extraordinarily influenced and impressed 
by the people who spoke about this drug earlier and their 
observations. (Applause) 
4) I voted no. I don't believe that these assessments give a full and 
adequate assessment of the disabilities of the condition. 
5) Mine was in error. I wanted c, as well. Please change my vote, 
because I don't think it had any persuasive evidence in either 
direction. 
6) I voted C too because I think these are representative of too 
small of a sampling error to be convincing about the disability 
caused by the condition. Sampling ... there is a lot of overlap 
between the muscles involved in those two tests, so I think they 
don't represent the totality of the muscle disorder. 
7) I also abstained because I’m uncomfortable by the language of 
the question because I think it is a bit leading, even though I 
recognize that is the answer that is requested of us. I don't believe 
and external control is customary in a study like this at all, and so 
I can’t say that I am in favor of that, but I am very fearful that we 
will leave here with some sort of stalemate between the FDA and 
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the panel, where I am still quite sympathetic and persuaded by the 
public’s presentations. 

Benjamin 
Dupre 
(Temp 
member 
and 
Patient 
rep): 

2) Yes 
4) Yes 
5) c 
6) c 
7) Yes 

2) I voted yes. The reason behind that is that it appears to me that 
there is, as has been described by Paul Romitti, that might be a 
clinically, that there is a change. And I think that given the 
clinical results that were described, that it’s reasonably likely to 
predict clinical benefit. 
4) I voted yes, the reasoning being that specifically with the 6-
minute walk test, I think that given how much a boy with 
muscular dystrophy will want to continue to walk, that I just don't 
see that there would be bias in deciding to not take the test, per se. 
5) I voted C. I just don't see one way or the other that it influences 
the persuasiveness. 
6) I voted C, no effect. I don't really see that these influences 
persuasiveness one way or the other because based on the 
testimony, it seems like ... I can't see a real correlation between 
these and the six minute test. 
7) I voted yes because I can't really reconcile the difference 
between what ... The testimony that was given suggesting boys 
recovering abilities ... Living with Duchenne, I don't understand 
how that’s even possible, but at the same time this study doesn't 
provide what I think is adequate evidence to support all this 
testimony that I am seeing in here. 

Cheri 
Gunvalson 
(Temp 
member 
and 
Patient 
rep): 

2) Yes 
4) Yes 
5) a 
6) a 
7)Yes 

2) I voted yes. I believe that dystrophin was produced, and that 
was what the goal was. And I believe it's demonstrated in the 
clinical abilities of these boys that you don't regain lost 
milestones in Duchenne, never. And I think that the qualitative 
data was good, and I hope that the FDA would require qualitative 
data on future studies, because as a public health nurse who does 
studies on populations, we look at quantified data and quality 
data. In the quality data you can almost find out more. So, number 
of falls, I think is tremendous information on how a drug is 
working. 
4) I voted yes. I believe that there was a differential. And it has 
also demonstrated in the boys that showed us upper-body and 
lower-body increases. I also believe ... I think the FDA should 
require a non-ambulatory arm in every Duchenne trial, because 
there are a lot of things that need to be studied. If a drug is 
approved, and then non-ambulatory boys who are on a cohort of 
cardiac meds and things like that, that should be looked at in a 
trial setting for safety, not after a drug is approved. And also there 
are things you can measure, but safety is a main factor too. 
I agree with Dr. Day, who spoke about ... he's a neurologist who's 
seen hundreds of boys with Duchenne and his historical ... his 
data is similar to the historical data as how boys decline. Which 
they ... There was a study done by UCLA. 
5) I voted A. I felt the sponsor had a strong point. When Dr. 
McDonald explained the findings, I just, as others have said, 
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there's 2 sets of data. I wavered between C and A, but that's where 
I'm at. 
6) I voted A. I believe Dr. MacDonald gave a good presentation 
on how rise time affects ability to walk, and I thought it 
strengthened it. 
7) I voted yes. I believe there is substantial evidence in supporting 
this. 

Richard 
Kryscio 
(Temp 
member): 

2) No 
4) No 
5) c 
6) c 
7) No 

2) I voted no. I guess I'm the first no vote. I voted no because I 
don't think the studies were well-controlled. I was concerned 
about using different tissue samples. I was concerned about a lack 
of correlation, that people who had little or no, you know, people 
who had substantially progress clinically may or may not have 
had a whole lot of dystrophin actually produced. Perhaps it's a 
measurement issue. That is the reason I voted no. 
4) I voted no. I was disappointed that the data was not analyzed, 
the way the subjects were randomized, it's delay-start design. 
They introduced historical controls, and I'm not that they are 
necessarily comparable. They had problems, as were mentioned, 
throughout the day. My real problem is the endpoint itself. It just 
looks at the lower body. It doesn't look at the upper body, and 
we've heard many comments about the upper-body strength 
versus lower-body strength. There are better measures. There are 
diseases where you have more of a functional rating scale. Take a 
look at ALS which has similar problems with people losing 
ambulatory status. They have well-designed trials with lots and 
lots of patients with a well-accepted endpoint. This is not a good 
primary endpoint, where you have a floor effect, when people 
can't walk, and statistically it just doesn't make sense to try to 
average those numbers in the plots. Those are called spaghetti 
plots in the statistical literature. 
5) I voted on the weaken side, because of the graph I saw released 
by the FDA, 2 parallel lines, one line below the other, indicating 
that the historical control group was not comparable, helped 
convince me the historical control group was not comparable to 
the randomized patients, and there's a large variability in there, 
and showing no statistical difference between the 2 parallel lines. 
Finally, you know, that has to do with the sample size that was 
chosen, I'm sure. You know, this measurement, the NSAA is 
closer to a functional rating scale than is the 6-minute walk test. 
6) I voted no effect. These I viewed the secondary outcomes, and 
they didn't factor into my opinions on this, and there was certainly 
disagreement between the sponsor and the FDA. 
7) I voted no. It’s not a well-controlled study. I was not convinced 
the data was there to basically approve something on the basis of 
one poorly controlled trial. 

Paul 
Romitti 
(Temp 

2) Yes 
4) Yes 
5) c 

2) (Yes vote intended) I hit the wrong button. I apologize. I'm 
sorry, I apologize. If I can't change my vote, I understand. It’s 
what I said before. You see some difference. Would I have liked a 
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member):  6) c 
7) abstain 

controlled study? Yes, but we do see some difference. There was 
some evidence of improvement in endpoints, and given the 
overall size of the study. 
4) I wavered between yes and abstain, and just for the record. I 
did push the correct button this time. Reason is ... couple of 
reasons. A fellow panel member talked about upper-body 
strength, but I heard testimonies from more than one child who 
said they were still walking after being on the drug, so there were 
also measures of lower strength, so I do think there was 
consistency there. 
The biggest problem I have with this, and I took the question 
literally, which is why I gave it a yes, after working for a decade 
with a 30-year cohort of patients with Duchenne and Becker 
muscular dystrophy, I believe these patients would do anything 
they can to maintain their mobility. I don't think they're any extra 
motivated to do so. 
The other thing is ... I think we're just losing a bit of grasp here on 
the heterogeneity of this condition. And so in analyzing data by 
age of the subject, I think is inappropriate. I think it's more 
appropriate to look at disease progression. After seeing how 
disease symptom onset can happen at 2 years for some and 5 
years for others, I don't think that's the way to go. So I was not 
convinced by the evidence that the FDA presented here, and I 
think it's more appropriate to go by the stage of development, 
where the child is. 
5) I voted C, no effect, and for reasons discussed. 
6) I voted C, no effect for the same reasons just explained. There 
is disagreement on how to handle rise time between the FDA and 
the sponsor, and also ten meter walk/run, I don't think really adds 
much to the outcome assessment here. 
7) I voted to abstain. Like the other panelists before me, I was 
conflicted with this vote because I do see limitations and as a 
scientist I cannot say that this study and answer the question, as 
written, was well adequate and well-controlled for a number of 
reasons. But I also was moved by the testimony, public testimony, 
as well. And I am also concerned … We keep getting more and 
more information about why there wasn't a placebo-controlled 
trial. I’d asked for clarification earlier on in the meeting about 
when Sarepta was told or asked to do a placebo-controlled trial 
and received a date of several years ago. And I am surprised that, 
and I feel like that maybe they needed to consider that, and now 
we hear that maybe they didn't have enough drug. And so, it’s just 
that more information keeps coming out. As much as I would like 
to say yes, I’m uncomfortable with the evidence to date to say 
yes. I’m moved by the public testimony, but I am not as 
uncomfortable to say no. I think there is still room to work here. 

Glen 
Nuckolls 

2) no 
4) no 

2) I voted no. I think the Western Blot comparison is the most 
important for determining dystrophin level. The samples were 



 
Tarius SAC Tracker® 

 
 

 
DISCLAIMER: The information in this document is for informational purposes only. Tarius A/S assumes no liability for any inaccurate 
or incomplete information, or for any actions taken in reliance thereon. © Tarius A/S. All rights reserved. 
 

(Tem 
member) 

5) b 
6) c 
7) no 

done with samples from different patients and different muscles, 
and I don't find that this fits the definition of an adequate and 
well-controlled study. 
4) I voted no. The predetermined selection criteria for the control 
group were not sufficient to control for biases, and since it's an 
open label, and I also agree with your point about subjects that 
had 12-second, 10-meter walk but were listed as non-ambulatory, 
these caused me to question the objectivity and comparability of 
the 6-minute walk test. 
5) I voted b, weakened. So the North Star test measures function 
of many of the same muscle groups as the 6 minute walk, and 
since there's no statistically significant difference between the 
treated and control groups. That in my mind, weakens the strength 
of the 6 minute walk data. 
6) I voted no effect. So I get Craig MacDonald's point that it’s 
ability to rise and not time to rise, but that is just one component 
to the North Star, but I give that a little bit of strength, and the 
data from the FDA that showed there is really no difference in 10 
meter walk with the other way. So they kind of canceled out. 
7) I voted no. I thought there were significant concerns regarding 
the ability to draw valid conclusions from this design of an 
externally controlled comparison. 

Reghan 
Foley 
(Temp 
member): 

2) Yes 
4) No 
5) c 
6) c 
7) Yes 

2) I voted yes. I believe the Western Blot in combination with 
immunofluorescence are very important. PCR proves that the 
drug was working by its intended mechanism. There is likely 
patchy dystrophin expression, but I think the clinical efficacy that 
is seen is likely secondary to the increase in dystrophin 
expression, no matter what degree increase was seen. 
4) I voted no due to the problems with historic controls and 
seeing that there were patients for whom there had been times for 
a 10-meter walk or run, but no time for the 6-minute walk. I just 
think that the most important issue really is to preserve 
ambulation and the ability to rise, which is kind of to me is 
incontrovertible evidence, but this data with the historic controls 
was hard to control for other sites and historically 
5) I voted C, no effect. For me, it didn't lessen or weaken or 
strengthen the results. For me the main issue is preserving 
ambulation. 
6) I voted C, no effect for reasons already stated. These are 
secondary outcomes. They really didn't strengthen or weaken the 
results in my eyes. 
7) I voted yes. As a pediatric neuromuscular specialist, for me 
there is substantial evidence that there is amelioration of this 
clinical phenotype of muscular dystrophy. I feel that more data is 
needed, and I also believe that looking at other biomarkers as 
Professor Partridge pointed out would be very helpful as well. But 
I did feel that the phenotype was clearly ameliorated. 

Aaron 2) no 2) I voted no. I broke this question down into 4 parts. There was 
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Kesselhei
m (Temp 
member): 

4) abstain 
5) c 
6) c 
7) No 

the applicant provided part, the adequate and well-controlled 
studies part, the induces production part and then the reasonably 
likely part. For me, I felt like the induces production part was the 
easiest. It clearly does seem to me to induce production. I felt like 
the studies that were provided by the applicant were not adequate 
and well-controlled because of the problems that I discussed 
earlier, in terms of the sampling and the comparisons that were 
made and the lack of adequate comparators before and after, and 
the staining issues that we went over before. The final part is the 
question of whether it is reasonably like to predict clinical benefit, 
and I was moved a lot by, you know, the lack of an association 
between the findings from the results and some of the clinical 
findings. I think it is still an open question though, and I think that 
it is possible the drug does work, but the methods being used to 
test for the drug in this case just weren't specific enough to 
identify that. 
4) I abstained. With all due respect, I didn't think this was a very 
good question, the way it was written, and I had trouble 
interpreting it in order to make a firm yes-or-no answer. I felt like 
I was convinced through the course of the day, today, that, you 
know, the 6-minute walk test, though it is a subjective measure, it 
could be a valid intermediate endpoint, but I had trouble with the 
context with which it was used and the results that came up with 
this in regard to the historical control. I felt like it was more 
appropriate to address that in the 7th question as opposed to this 
question. So because I couldn't exactly ... because I agreed with 
part of the question, but not another part of the question, I chose 
to abstain. 
5) I voted C, no effect. I was also moved by the slides with the 
really, really large error bars, again indicating probably just the 
small numbers of patients in this comparison, but you know these 
are all historical control comparisons performed after the trial had 
already been started and been going along. Some of them might 
turn out positive, some of them negative and for me, this just 
ended up being one of the many different things that were tested 
and therefore, to me overall it had no effect. 
6) I also voted no effect because the secondary outcomes didn't 
clearly show evidence one way or other and given the very small 
sample size, I don't think there is much (to add) one way or other 
on the main question. 
7) I voted no. I felt like a historically-controlled study could 
provide substantial evidence, but this one did not, both in its 
results and in its design. I felt like it could therefore be used 
potentially as supportive but the originally placebo-controlled 
study of 12 patients was negative.  So if was going to be 
secondary, it was secondary to something that did not show any 
effect. Then I was also confused a little bit by the fact that there 
did appear to be evidence from the audience from more patients 
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than were presented here from some of these newer studies and 
some of these extension studies. So I think there is still 
information to learn about this drug, but you know as the data 
currently stands, it doesn't appear to me that this historical-
controlled study provides substantial evidence. 

Caleb 
Alexander 
(Chair): 

2) No 
4) No 
5) c 
6) c 
7) No 

2) I voted no, and I had concerns about the techniques, whereby 
dystrophin was measured, the relatively modest, or very modest 
absolute amounts of dystrophin produced, as well as the absence 
of more scientifically rigorous selection and management of 
controls to allow for what I felt would be comparisons that would 
lead me to be more confident. 
4) I voted no. I had concerns primarily about the ... well concerns 
about the potential ways that the controls may not have been 
exchangeable, comparable with the treated patients, and these can 
be very subtle, and really the impact of this is unknowable at this 
point. It's not so much that I'm convinced that they're different, 
it’s that it’s unknowable the magnitude of difference that may 
have been present. That was my primary concern. 
5) I felt that it weakened the evidence that was presented, 
primarily because the NCAA, as I understand it, assesses, is 
comprised of many more measures than a single dimensionality, 
and so I guess that leads me to feel a little bit more confident in it 
as an overall assessment. There was also a difference at baseline, 
which I guess raised concerns for me about the comparability of 
the 2 groups at baseline, but the trajectories, the trend lines are 
virtually indistinguishable, and the confidence intervals overlap. 
So for me, I think I would have been more convinced about the 
evidence in 201 and 202, even though those studies, the primary 
end points, as I understood them, were not achieved, I would have 
been more confident about the longer term follow-up data that 
was presented in the open label, had the NSSA, NSAA been more 
compelling. 
6) I felt that they weakened the results or conclusions one reaches 
about studies 201 and 202, primarily because I think in this type 
of setting where there are questions about the adequacy of the 
historical controls and the amount of dystrophin produced, the 
adequacy of the historical controls and the relationship between 
the dystrophin production and the outcomes assessed,  I would 
have liked to have seen more convincing evidence of the effect of 
the study drug on these outcomes, and I think, in particular, 
looking at the experience pf individuals over time by age 
influenced me to feel that these weakened the findings. 
7) I voted no. I just felt that this wasn't a well-controlled study 
and that the way the controls were selected and analyzed didn't 
meet threshold that I would consider to be adequate and well-
controlled. We heard criteria for what constitutes a well-
controlled study, and even if that study was well controlled, I 
have concerns regarding the conclusions reached about the 



 
Tarius SAC Tracker® 

 
 

 
DISCLAIMER: The information in this document is for informational purposes only. Tarius A/S assumes no liability for any inaccurate 
or incomplete information, or for any actions taken in reliance thereon. © Tarius A/S. All rights reserved. 
 

efficacy of eteplirsen. 
Chiadi 
Onvike: 

2) No 
4) Yes 
5) b 
6) c 
7) No 

2) I voted no because even granted, I would been willing to 
accept, even if one is willing to accept, and I am willing to accept 
that for the purposes of this question anyway, that eteplirsen led 
to some dystrophin production, but it is very small, and it is still 
within the range of what people with the disease have. And with 
that in mind it is very important to have some sort of coupling 
between dystrophin production and the clinical effect. We don't 
have that, and so I can't get from dystrophin production even if I 
accept it, to any kind of clinical effect without some 
understanding of the threshold of the mechanisms. If it were a 
large amount we would have a different conversation, but it is a 
very small amount. It’s just too small to just go from dystrophin 
production to clinical effect. 
Now as to whether there was clinical efficacy, I think that's a 
separate issue. In terms of the clinical measures, I think it's a 
separate question. I do believe it is possible, for example, for a 
medication to have an effect without you knowing why. We have 
Tylenol for example. We have Heparin. We don't know how they 
work. It doesn't mean that we should throw them out. So, I'm not 
entirely sure that one should link the clinical effect to the 
dystrophin production. 
4) I voted yes. I believe that ... even though it's true that one can 
say that it was very systematic with respect to looking at the study 
versus looking at the external controls, or that you can argue 
uniformity in the ascertainment of the scores ... I don't think that 
the magnitude of error would be enough to have distorted the 
study outcomes, if it were not for the small sample size and other 
key problems 
5) I voted no. As already mentioned, the NSAA is a more 
comprehensive measure than even 6 minute walk test or the 10 
minute test, but in any case, neither the FDA, nor the sponsor is 
claiming a statistically significant difference between the groups 
on this measure. 
6) I voted weakened as well firstly for the reasons that Dr. 
Alexander has explained, but also taking into account Dr. 
MacDonald's explanations. I think that at the end of the day, you 
still have to control for either age at baseline or age at illness 
onset if you wish to account for illness duration. I don't think that 
you can look at these time dependent measures independent of 
some adjustment for age. Unfortunately, the sample is not large 
enough to successfully do that, but I think that anyone would 
agree in a large enough sample you would be remiss not to 
control for age. 
7) I voted no. Basically, the findings do not support a conclusion 
of yes, at least not on statistical grounds, on scientific grounds. 
Unfortunately, what I would consider meaningful evidence or 
testimony from the families is not properly measured in the study. 
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So I hope that in the future, the field will incorporate measures of 
function. Someone alluded to an ALS field, there are other fields. 
I also work in the dementia field where caregiver outcomes are 
routinely included in clinical trials. I think there needs to be a 
move in that direction so what you report are not considered soft 
outcomes. I also hope you would consider as a community 
participating fully in controlled trials so that you are not in this 
position in the future. 

Nicole 
Gonazales
: 

2) No 
4) No 
5) c 
6) c 
7) No 

2) I voted no. While I believe that it is more likely than not that 
the drug does produce dystrophin, the clinical data, as presented, 
with the use of historical control was very problematic for me and 
does not convince me that whatever dystrophin is being produced 
is demonstrating a clear benefit clinically. 
4) I voted no. For me this has nothing to do with motivation. I 
think it's crystal clear to me that boys are extremely motivated to 
walk. For me this has to do with the difficulties with using a 
historical control, as has been demonstrated, not just in neurology 
but in all of medicine, and all of the biases that we cannot 
measure. 
5) I voted no for reasons already mentioned. 
6) I voted no effect. In the absence of concurrent control group, it 
makes it very difficult for me to interpret the results of any of the 
secondary outcomes measures. 
7) I voted no. The placebo portion of the study wasn't positive on 
the primary outcome measures and I had issues with the historical 
control for the secondary clinical end points. 

Bruce 
Ovbiagele
:  

2) No 
4) No 
5) b 
6) c 
7) No 

2) I voted no for many of the same reasons that were mentioned. I 
had problems with the technique. But even if I give a pass on the 
techniques and there was some dystrophin production, I don't 
think the study was well-controlled, and most importantly to the 
question that was asked, whether the levels likely to produce a 
clinical benefit, there was a lack of correlation between 
dystrophin levels and the outcome. So that was a no for me. 
4) I voted no. I'll just be quick. Two reasons. Number one, of 
course, it was open label. I would love to have seen a blinded 
adjudication of the outcome. That would have at least helped a 
little bit. The other issue was in the control groups themselves. It 
seems as if, in some situations, patients were deemed unable to do 
the 6-minute walk test which was not necessarily appropriate in 
some situations. I didn't think it was necessarily objective. (Chair 
asks, Could you repeat the second point?) The second point was 
about in some situations for the control patients, they were 
deemed not able to do the 6-minute walking test. In those cases, it 
might not have been appropriate for them to have been deemed 
unable to do that. 
5) I voted no for reasons already mentioned. 
6) I voted no effect even though I felt it slightly diminished the 
effect, but I think there is enough conflict about the interpretation 
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of how to look at this that I thought that on balance, overall the 
effect if anything was very minimal. 
7) I voted no. I thought it wasn't a well-controlled study at all. If I 
had to vote based on the testimony I heard ... If this was a before 
and after question ... Definitely, based on all that I heard, the drug 
definitely works, but the question was phrased differently. 
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