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in essence, of this burden of illness beyond the
actual reduction in incidence of herpes zoster cases.

What is your statistical test here that
you‘re using? Is it one th%E, in fact, exaggerates
emphasis of the right hand tail and how do you justify

that you have integrity of randomization since it

DR. SILBER: Sure. Okay. I would like to
call Dr. Chan, our biostatistician, to talk about the
statisticai methodology here.

DR. CHAN: So the question is relating to
the supplementary analysis result, the severe duration
among zoster cases as shown in slide 52. First of
all, all the pre-specified analysis ﬁould support the
indicationkbased on the intention-to-treat analysis.
So we did this pre-specified analysis just as a way to
guantify the -- a second component about the duration
of pain. And this, obviously, was done based on post-
randomization comparative --

DR. FLEMING: What’s yvour test statistic?

DR. CHAN: The test is based on a normal

approximation stratified by age based on comparing the
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mean between the two groups. And in that comparison,
we also adjust for the age between the two groups.

DR. FLEMING: And how do you address the
fact that‘ﬁhis is not based on all people? This is
based on a conditional sub-cohort of people that, in
fact,’had aiagnosis of HZ. Integrity of randomization
doesn’t hold here. What’s the validity of your P-
value?

DR. CHAN: That’s true. So what we have
done is also done a couple of the sensitivity analyses
that, one, are based on the bootstrapping techniques
and that -sort of doesn’'t take into account the
distribution of some things.

DR. FLEMING: Well, that dqesn't address
the issue of integrity of randomization. Dan, did you
want to comment?

DR. SCHARFSTEIN: Do you have data showing
the --

CHAIRMAN OVERTURF:  Please, identify
yvourself and use the mike.

DR. SCHARFSTEIN: Sorry. Do you have data
presenting the demographic characteristics or health
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status characteristics of these two groups?

DR. CHAN: Yes, we --

DR. SCHARFSTEIN: So you can present?

"DR. CHAN: Yes. The question is whether

we have demggraphic data about the zoster cases and we
do.

CHAIRMAN OVERTURF: I‘m going to ask that
we suspend discussion aftgr he answers this question.
If you want to wait until this afterncon when we have
time ﬁo address it, that would be fine.

DR. SCHARFSTEIN:, Yes.

DR. CHAN: Can we -- can I have slide
10157 This slide - shows‘A‘the demographic
charaéter;stics by triﬁming group. among the =zoster
cases. that developed. And as you can see, there is
slight imﬁalance in the age distribution between the
two vaccine groups. Apart from there, all the other
characteristics are very similar across the trimming
group. And one thing to know, obviously, the age
imbalance, actually what you can see is there are
about:61 percent of older indiv;duals in the vaccine

group that have zoster compared to 48 percent.
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So that in effect, there is actually in
the comparison that was performed that iz reflected in
the oﬁher slide that comparison takes into account the
age diffepential in there.

DR. SCHARFSTEIN: Are there other
clinically'felevant factors that you are not including
on this slide that could explain differences between
populations?

DR. CHAN: The questions are there in the
clinical characteristics.

DR.  SCHARFSTEIN: But  relevant
characteristics you’re not including on this slide
that could explain diffeﬁences between these two
cohorts. |

DR. CHAN: We haven’'t identified.any other
charaéteristics that are different between the two
groups.

~ DR. SCHARFSTEIN: Can I just ask one more
important . question aboutl this? I'm sorry. You
considered cases as being evaluable or non-evaluable.
The rate at‘which you considered cases as being non-

evaluable was much higher in the ZOSTAVAX group as
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opposed to the placebo arm. Cé\n you explain?

DR. CHAN: Yes. For that guestion, I

would probably turn to Dr. Silber;

| DR. SILBER: Now, this question relates to
the rate of non-evaluable or cases that were not found
to be evaluable cases of herpes zéstér in the Shingles
Preventioﬁ Study. And I think that it would be useful
to turn quiley to slide 45, please. What one sees is
that the fraction of cases that turned out not to be
herpes zoster is the same in thé’ two groups if one
uses as the denominator the entire population who
would comé in with anything.

The ones who develop suspected herpes
zoster, in fact, were more likely to be in the placebo
group than in the vaccine group. So the fact that the
rate of non-evaluability is higher in the vaccine
group reflects the sma;Ller denomina;:ar, because the
vaccipe was, in fact, efficacious.

CHAIRMAN OVERTURF: I;m going po ask that
we go ahead and take a break, because we're a little
bit limited on time, I ask everybody to be back at 15

minutes after the hour for the FDA presentation.
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Thank you.

(Whereupon, at 11:09 a.m. a recess until
11:24 a.m.) |

CHAIRMAN OVERTURF: I would like to ask
the Cpmmittee Members to, please, take their seats,
members of the audience, sponsors, pleaée. Dr. Rohan
will provide the FDA presentatiqn.

DR. ROHAN: Good morning again. I would
like to just give you a brief overview of my
presentation. We will discuss the proposed
indic§tion, a little bit about the introduction and
backgtound behind this disease, the ZOSTAVAX Clinical
Development Program and particularly we will discuss
Protocol 904, the pivotal study and" Protocol 009,
finish with a summary and then presentation of the
questions, which will be discussed later today.

I’n{goingyto kind of skip over some of the
slides, Dr. Guﬁsch, Dr. Silber did a great job in
presenting a lot of the background, thekindication as
well, and just point out that, you kﬁow, the very
serious problem with postherpetic neuralgia, the pain

that can be debilitating and it can last for months or
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a yeér or longer, particularly in the oldest age
cohorts and that pain control may\often<be inadequate
in those with the most severe cases and there may be
complications or side effects from the treatments as
well.

VARIVAX was 1icensed in 1995 and I might
be able to answer some of the qﬁesticns here, but I
know that we have some CDC colleagues as well present
in the audience. By 2003, the United States had
achieved an 85 percent vaccination ratelnationwide in
the population for whom this vaccine is recommended.
At the same time, CDC had been monitoring varicella
zostef virus disease and had seen & decrease of
primary varicella infections over,that same period by,
approximately, 85 percent.

And.I would like té point out that the
epidemiol§gy of this disease may be changing and that
future adult populations, these youné people that are
coming up that have had vaccination and\we don‘t have
circulating varicella zoster vaccine, chicken,pox, out
there, they may be‘ relying on vaécination for
prote?tion*from~primary vzZV infection.
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In addition, the CDC has been interested
in rates of herpes zoster. .Again, we discussed
earlier thajt there is a concern that if circulating
varicella zoster virus is not out tizere in the
community, we may see some impact on thé HZ incidence
as well as its manifestations. We éaw that from 1999
to 2003, age standardized rates for overall herpes
zoster have incréased in the adult popu\,lation and that
upward trends in both the crude and adjusted rates
were both fstativs,tically significant with P-values of
less than . 001 in specifically the 25 to 44 year age
group‘and the 65 year and older age groups.

And this is from Dr. Yih and Dr. Seward,
who I believe is here today, too. This is just a
schematic you've seen before that older age groups
have higher rates. This is a bar graph c;f some of the
data that Merck presentea earlier. I'm showing the
large number of elderly subjects with pain with
duration of at leastnone year or 6 to 12 months, 1 to
6 monﬁhs and at least one month. and I would say
that, you know, this data is derived from a study that
was pﬁblished, it was noted earlier, in 1957. And I
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don’t think you will see this high rate of pain with
long duration from the studies that we will be
discussinéklater.

This isJ an- overview of the ZOSTAVAX
clinical dévelopment. As I mentioned; VARIVAX was
licensed in 1995. Lydick published an article in 1995
comparing‘subjective responses to area under the curve
based on Athe brief pain .inventory measure. The
ZOSTAVAX iND was actually submitted ip the fall of
1996. The 1last vaccination in the pivotal study
Protocol 004 was administered in September of 2003.

The last case of herpes zoster was accrued
in that pivotal study in the fall of 2003. We would
note that the PHN definition was changed from at least
30 days to at least 90 days in December of 2003.
Protocol 004 was completed in April of 2004. The
incidence of herpes zoster, thevduration of herpes
zoster péin aﬁd the interference, significant
interference with activities of daily living were all
endpoints  that were elevated from tertiary to
secondaryqendpoints and success criteria‘were provided

in June of 04,
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Protocol 009 was completed in June of ‘04.
The publication validating the use of the HZ BOI
instrument was published in August of 2004. aAnd in
A;‘)ril of this year, the ZOSTAVAX BLA was submitted.
This is a comparison of the dose ranges for VARIVAX,
which 1s licensed for
ZOSTA:VAX“ A summary of the clinical trials that are
included in the BLA and again the focus will be on the
pivotal study, 004. That‘’s the study that has
efficacy éata.
| I can probably go through this quickly,
but the Committee can lstop me if I'm going too quickly
to try to not be too redundant with the previous
speakers. The primary objectives were to reduce the
incidence and severity of herpes zoster in those at
least 60 years of age aslvmeasured by the BOI and to
reduce the incidence of PHN.

- Secondary objectives included reduction in
the i‘ncidgnce of herpes =zoster, reduction in the
duration of HZ pain and reduction in interference with
activities of daily living in subjects with HZ.

The ZBPI was published, as I mentioned, in

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVE., NW.
(202) 234-4433 : WASHINGTON, D.C. 20005-3701 ' www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

111

2004. It was based on 121 subjects who were enrolled
within 14;days of the onset éf.their raéh and showed
that the 2ZBPI severity duration associated with
sevefity duiation.as measured by‘ADLi and worsening of
quality of life measurements, also that a score of at
least 3 on a loypoint scale occurring at 90 days or
more after the HZ rash had high agreement with pain
worse than mild using a modification of the present
pain intepsity scale taken from the McGill Pain
Questionnaire.

As you éan see, there were nearly equal
randomization in the older and younger age cohorts.
Although, the majority in the older age cohorts were
in thg younger range of that,v7o and above. There
were 12 clinical lots. Nine were accelératedvaged to
mimic‘end~GXpiry poteﬁcy.

Pertinent exclusion criteria included any
subject thét had more than intermittent use of topical
or inhaled dorticosteroids, life-expectancy less than
five years, bed-ridden or homebound, cognitive
impaifments or severe hearing loss and those two
1attef cr#teria were not specifically defined and
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weren’'t specifically measured or tested.

This is to *point out that this study
employed the 12 clinical lotg. When you,entered the
study, you\weren't necessarily randomized to one of
the 12 lot§. They were ruled out in sort of a dose
de-escalation fashion, if you will. However, I would
poinﬁ ouﬂ that the group 2, 3 and 4, which each
include three of the clinical lots, these were the
accelerated-aged.

We don‘t really know how the parental lot
and the aged lot compare. S0 by savying that the
nominal pétency was 50,000 to 62,000 PFUs in group 1
versus 21,000 to 26,000 in group 4, we don‘t know
whether the effect of what the parental lot was
measured at may have an impact, because these are
measuring live virus, but there is also a proportion
of no‘longér living virus in the 1ot$.‘

You can also see that the follow-up time
is diﬁferept. That the number of subjects enrolled in
each of these different sort of dose ranges are
diffe;ent. The CMI was combined to the last group 3
and gfoup 4. And there were different proportions of
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subjects in each of these groups across the dose
ranges enrolled into the Adverée Event Monitoring
Substudy as well.

We talked about the vaccine report card,
the automated telephone response system. We also
talked a little bit about the HZ/rash onset, which
then triggered additional follow-up, immunogenicity
and other test instruments, particularly the IZIQ and
ZBPI, whiéh.measured the pain severity, which was used
to calculéte>the BOI.

We talked ébout the populations used and
analyses és well. I would point out that one of the
very nicekaspects of the study is that all potential
HZ cases Qere evaluated by the Clinical Evaluation
Committeeiapd then the analyses were compared using
these different populations and that the results were
very gimilar. So that subjects. that were evaluated
and determined to have HZ by clinical laboratory
methods, PCR or culture, were also evaluated in a
blinded fashion by the CDC and the results were really
quite similar.

- We can see that the'groups were balanced
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in terms of gender, race and age, although it says
previously mentioned, there are very few non-white
subjects in this group, in this st’:udyT There was a
highﬁpropértion of follow-up. Only 0.3 percent and
0.2 percegt respectively of the subjects were lost to

three years of

"

. £
an average of

he end of
follow~up;
| The PCR detected not only wild type VZV,
but it also could detect the Oka/Merck attenuated
strain in the vaccine and HSV. And as previously was
mentiqnedL no Oka/Merck attenuated strain was isolated
from any of the lesions in this study. You can see
that the majority of the cases thaﬁ were determined to
be evaluable HZ were determined by QCR'and very few by
viral culﬁure and the remainder by the Adjudication
Committee. |
The co-primary endpoint, co-primary is
used in the study not meaning as might be thought that
you wquld have to win on‘bothiendboints. It's really
an alternative endpoint so that you couid win on this

endpoint or you could win on the other co-primary

endpoint and the study would be declared a success.
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There was a decrease in the HZ burden of
illness of 61.1 percent in the ZOSTAVAX group. There
was a decrease in incidence of PHN of 65.5 percent in
the ZOSTAVAX group. And as I pointed out, tiile
definitiof; of PHN was changed after the last HZ case.
The Ese—zc:car?mi«ary .endpoints inclixded’ ‘a decrease in
incidence of HZ of 51.3 percent. And this endpoint
was elevated from a tertiary to a secondary endpoint
after theg iast HZ case was approved, «bﬁt prior to
formal unhlindiﬁg.

The duration of clinically significant
pain Qas found to be 20 days in the vaccine group. 22
days in the placebo. It was using clinical scores of
at least 3 on a 0-to-10 point pain scale. The P-value
was less than 0.001 in the MITT group overall. The P-
value was 0.041 in evaluable cases only. And again,
this was aﬁ endpoinﬁ that was a 'tertiary endpoint, but
was elevati_ed to a secondary end;point after the last
case of HZ‘, but prior to formal unblinding.

And this is a statement from the Clinical
Study Repért and I think this to me sums up the
issues, tkile impact, all the endpoints. This is
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related to the secondary endpoint substantial
interference with aétivities of daily living or SADLI.
"Because Substantial ADLI can only occur among HZ
cases, the benefit of vaccina"tion in reducing the
incid’ence( of Substantial ADLI was confounded by the
benefit of vaccination in reducin;g HZ\ incidence."

As you can see, the raﬁes were 36.2
percent in the ZOSTAVAX group versus 39.4 percent in
the placebo group with an 8.2 percent reduction beyond
the reduction in HZ incidence with a non-significant
pP-value. iAiﬁld as I mentioned in the last slide, this
is the oné endpoint that does not ’inclt,ide the impact
of HZ incidence on the vaccine effect of this
endpoﬁ_nt.b It was also elevated from tertiary to
secon;iary endpoint after the 1as/t HZ case was accrued.

The  sponsor did a riumber of sensitivity
analy$es énd modeling very nice to develop more
inforrﬁatio’n about something we dpﬁft know enough about
yet. And :’;!.S you can see, the thing that stands out is
that age is the big factor in the severity-by-duration
scores. Obviously, analgesic use, but that’'s sort of

not cqnsidéred causal and that the vaccine versus the
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placebo group had a significant P-value as well.
There was a question about

immuﬁosuppresSion in the two groups. And as you can

see, . they Jwere fairly well-balanced as far as

difference, causes of potential immunosuppression. I

sort of the flip side, the issue with looking at rates
when you already have a big difference in the
incidence of HZ. You have a higher rate of subjects
that are :immunosuppressed . getting zoster, herpes
zoster in the ZOSTAVAX group. It doesn’t mean that
the vaccine is causing that, it’s just that you have
fewer casés, so the rate is higher in this case, in
this ércup.

L This is a table showing some analyses by
the sponsor looking at the efficacy for the major
endpoint of HZ BOI by year. Aand, deiously, up to the
first‘yeaf, the subjects aren’t ranaomized, but vyou
can see that there is a decrease in the differential
between thé‘placebo and the ZOSTAVAX groups over time.
You can also see that after year three, year four,
half éf the subjects are no longer in the population
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and the follow-up is nm&be about half a vear or a
little over half a year. And then in the fifth year,
there are even relatively fewer sgbjects and even
relatively less follow-up.

You can see with.PHN’#gain a decrease over
time in the compérison between the two groups for this
endpoint. And finally, you can see HZ efficacy, which
was the secondary endpoint, you see a decrease after
the firstiyear, but then it seéms to noﬁ be dropping,
just from a non—statistician’s per$pective, as much as
the others, |

This is a somewhat gruncated summary of
the méan worst pain in both of the groups over time.
And you can see that the numbers’are fairly similar.
On day one, the rash onset therekarexnot too many
subjects in that group relétive to the other time
points. Most people were seen relatively rapidl?
after thelonset of their rash. But you can see that
day 2, 3, 4, 5, 9 to 11, week 4, 6, 8, 12, 16 and 26,
thereiare&not huge differences on tﬁat 10 point pain
scale.

This is looking at the effect of age on
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efficacy. We can see that there is some decrease in

.the 70 and abojve age group in terms of the BOI

endpc’aint.é The ‘incidence of PHN is similar, but the
incidence of HZ i&ppears much iower in t1;1e group that's
70 yéars of age and older.

FDA did a number of e
We wanted to try to see if we could understand further
this difference in\ the incidence of HZ) efficacy
endpoint.  And this is exploratory and ‘the numbers as
you get into the oldest ranges are very small, but you
see a conéistent decrease, a trend towards decreasing
efficacy as you increase age. |

We also looked at the major endpoints
looking at;: the impact of the vaccine beyond its affect
on the incidence of herpes zostér; The median HZ BOI
score among the HZ cases were fairly similar and
didn’t ap}jf)ear to be statistically significant. The
percent of HZ cases with PHN slightly higher in the
placebo group, but did not appear . significant. And
the d‘uration of clinically significant pain did not
appear significant, either.

- This is a graph looking at the rates of
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the BOI among the HZ cases, not the rates, excuse me.
And you can see that among  cases those in each --
instead of looking at numbers,kyoutaxe locking at
proportions of subjects with HZ among each of the
treatmentgérms and they look relatively similar.
Comparison. of the BOI bétween a vaccine

: 1. o P

and up, I would like to point out that the
median HZiBOI among the HZ cases is very similar and
not significant. And using a variety of approaches,
the comparison of the BOI between the placebo and
ZOSTAVAX group among the HZ cases, except for the Log-
Rank, the age-adjusted P-value, the other P-values
don’t appear significant.

Comparison of the PHN incidence between
the vaccine and placebo groups, the percent of PHN
among HZ cases 8.57, 12.5, this was presented in an
earli;r, slide. And this Ais looking at the
distribution of the BOI scores between the placebo
group and the ZOSTAVAX group. To get an idea, very
few people had high scores. Very few people had
scores, you know, as time went on. Most of the cases
resol%ed. - 80, you know, when you are‘loéking at 90 or
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120 days, you \are looking at; a relatively small
proportion of subjects.

Comparison of the BOI among the PHN cases,
you can ége that the median HZ BOI among the PHN cases
again is not that different and it’s not statistically
significant.  Comparison of the Bci between the
placebo axﬁd ZOSTAVAX groups among. the PHN cases using
a varietf of approaches, tHé/P—-values\, even age-
adjusted, don’t appear significant.

Now, I would like to switch gears and look
at the immunogenicity. ’I;here was a lot of very
interestingv data. The sponsor used three different
assays, but it didn'tt éeem ‘the Responder Cell
Frequency or the gamma interfexoﬁ ELISPOT provided any
additional data, at least at this point, compared to
the gpELISA.. So I'm going to focus and limit my
commeﬁts to the gpELISA data.

Here we can see the various -- these are
the clinical lots that were -~ then the data were
pooled between two of each of these lots to represent
the pareni:al lot from which these age lots were
derivéd. Then the efficacy data from the paired lots
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were( then combined and then compared pair-wise
reprgsenting, the three parental lots for the 1lot
consistency.

No differences were seen, There were
based on c¢linical efficacy endpoints. As well, this
was ﬂot part of the endpoint analysis, but you can see
that the geometric mean fold rises were similar
between these accelerated-aged lots.

Looking at the gpELISA by HZ status, you

can see that in people that developed HZ, whether you

are in the ZOSTAVAX group or the placebo, the GMTs at
6 weeks were much lower than theVpaople who did not
develop HZ. Even among the placebos there is a
difference in the gpELISA levels. Looking at the
geometric%méan fold rise from day 0 to week 6, you can
see tﬁat there is a 1.7 GMFR in the ZOSTAVAX group in
thoseysubiects who didn‘t develop HZ and that that’'s
much different than the GMFR seen in people that went
on to‘devélop HZ.

We then wanted to look at the GMTs that
were bbserved and look at the risk of HZ by 6 week

gpELISA titer. And as you can see, once you reach
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about; 400, there are very few cases. There are three.
I did go back and look at those three cases and at the
end of th? study they were not cénsidered to have been
imunocompiomised. During the study theJ;e were no
adverse events ieported with these subjects. So there
wasn’'t any particular explanation, but it looks like
the majority of the cases are o\ccurri‘ng about that
level, on the chart below, as far as in terms of the
qtuantitatidn of the gpELISA tite;cs. |

There were no clear differences in the
rates of t%:he various reported complication among the
HZ cases in the treatment groups. Again, when you
accouint fé: the difference in the incidence of HZ.
Also, thei:e didn’t appear to be any HZ association
with immuncsupgression dif fer'en“tially seen between the
two treatment groups. - 'I‘hg absolut:e; numbers were
similar. And as was previously mentioned, there were
three subﬁects, two placebo and one ZOSTAVAX, who
devel,bped two caseé each of herpes zoster, evaluable
casesf, buﬁ c;lata from the first case, data were used in
the analysii;s.

Comparing the immune response in terms of
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gpELISA in subjects who were vaccinated to people who
developed HZ on study, whether they received ZOSTAVAX
or placebo, if you 1look, the GMT 6 weeks after
vacci%nation in tl;e ZOSTAVAY recipients compared to the
GMTs\seeniS weeks after their onset of herpes zoster
rash in the two groups are quite different, as well as
the GMFR.

The safety follow-up was quite a huge
undertaking in such a 1large grou;n, Most of the
subjects were randomized and that were randomized to
the two @:reatments were followed in the Routine
MOnitbriné Cohort. However, a subset were in the
Adverse Event Monitoring Substudy. As well, the CMI
Substudy, this is really the immunogenicity subgroup,
they were ;a subgroup of the routine monitoring. So
you couldﬁ't be in both. They were separate.

,The Adverse Event Substudy, I have to
watch where I‘'m leaning, involved 6,600 subjects who
used vaccipe report cards, which séecifically queried
for solicited adverse events on day 0 to 4,
specifically queried for temperature day 0 to 21 and

allowed for subjects to report other complaints on
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that vaccine report card.
The automated telephone response system,

which was to be conducteﬂ on or around day 42,
specificai;y queried for thekoccurrence of rash, any
unusual reactions, hospitalizatioﬁs, disability, life-
threatenihg events, new diagnoses of cancer, overdose
of any medication. ATRS follow-up was conducted
mont@ly fér surveillance of suspected ﬁZ and in the AE
Monitoring Substudy for hospitalization.

| In addition, investigators could review
available medical records on or arocund day 42 to look
for other information related to adverse events or
possible herpes zoster.

/The Routine Monitoring Cohort, which is
the remaiqder of the study, basically relied on the
ATRS monitoring for 42 day safety follow-up, the same
questions asked as T have mentioned before, available
medicél rebords could be reviewed‘for adverse events
or herpes zoster, and otherwise the safety’monitoring
in this éohort was basically passive and, as I
mentioned ﬁefora, the monthly ATRS»mpnitér for HZ in
this group;and.monitor for HZ and for hospitalizations
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in the AE Monitoring Subgroup.

Looking at the day 42 ATRS data set that
was submitted to us, we note that there were 38,546
subjects enrolled. However, there are only 25,613
subjects accounted for in the day 42 ATRS\subsets. 66
percent of the subjects. We saw that there were 55
percent of the total cohort who called in or either
called or called the ATRS as was planned by the
protocol. We also see that an additional 11 percent
of the totél study popula;ion.had,data answered by the
staff forvthe subjects into the ATRS system.

> VWe also no;ed that only 9 percent of the
subjects from‘ the AE Monitorinéﬂ Cohort had data
included in this database./ And in addition, although
subjects were to have a report on or around day 42,
there are subjects, there are 1,240 additional reports
for subjects that already have data in ‘this data set
and the data were entered sometimes Gné, two, three
years after the initial report.

In looking at the source and time course
of reportiﬁg, you can see that most subjects called in
on or around day 42 and that their reporting rates
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dropped over time. After this point, we have been
told ’thatb subjects -- the system was disconnected or
unplpigged’and so subjects couldn’t tall in. You can
see also that staff were calling for the subjects over
time 7and .that after this point, over 4,600 subjects
are Ah‘avingy data entered by the staff. This can go out
two and three years afterwards for the day 42 safety
reporting. In addition, vyou can see that some of
these, not very many, are entered well before day 42.

This is a table showing the AE rates based
on the vatcine report ca);d monitoring. You can see
that températures didn‘t seem to be wildly different
between the two groups as far as high temperatures or
even feeling like your temperature was abnormal, even
if the doc;-umented temperature was less.

The statistically significant differences
were seen »‘in‘ erythema, pain and tender;ness and
swelling. And I would ptint: out those were three
things that were specifically gqueried for on the
vaccine r‘;eport card. All had P-value for the
difference of less than 0.001.. Regarding 4unsolicited
adverse events, I would note that there was a higher
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rate: of pruritus in the Z0STAVAX group and some
increase in répgrting of warmth.

This is looking at systemic adverse events
repofted in the AE Monitoring Substudy between 0 and
42 déys. :And you can see that in the different body
systéms, they are fairly similar; Now, looking at
serious adverse events, in the Routine Monitoring
Cohort, the group that was more passively monitored,
the large%portiOn of the study subjects, there is a
sligHtly higher rate of SAEs reported in the placebo
versus thé ZOSTAVAX group.

If you 1look in theé Adverse Event
Monitoring Substudy, there is a higher rate of serious
adverse e&ents reported iﬁ ZOSTAVAXLversus placebo.
And aithough this difference is not as marked in the
younger g#oup, it is even more notable»in the older
age group; The rate of deaths‘repo;ted in the first
42 days were similar between the two groups.

| These are the report causes of death.
Obviously,‘thingslcould be coded in multiple ways, so
sometbing that was coded, reported to us as a
myocardiali infarction sometimes it would also say
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heart arrest or cardiovascular disease. So these are
sort of :Ln a hierarchial, if you wili, exploratory,
obviéusly; for safety. There were similar rates of
serious ‘afiiversefe,vents resulting in death in the first
42 d;ays.( " The éardiovascu‘lér causes appear fairly
similar.

So we didn‘t really see a difference as
far as c%use. I know that was a qguestion that had
come up eénlier; But I would note that of the deaths
that jare reported, 26 of t’hese’ ,ére cqming from the
Routine Mc;nitoring Cohort. They weré more intensively
monitored in that first 42 days, but not afterwards.
We also héd a gquestion about hospitalization and you
can see tbat the o§erall rate of hospitalization was
similar and didn‘t seem to be a huge difference in the
rate for Hz-related causes as well.

Deaths overall for the entire study period
appeared {simi;ar in both age cohorts and overall.
There is ;10 information that has been submitted to
date on the proportion of subject:s wj.th ATRS contact
at eaéh month overall by group and by site. And this
is iméorta;nt in terms of safety follow-up, because the
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AE Monit;oring Cohort were being queried for
hospitalizations, Also, “Duel to the passive and
incorisisterit nature of the safety‘data collection in
the Routine Monitoring Cohort from day 43 thro;zgh the
study eﬁd, .caution should ‘be e;;zez;cised when
interpret:ing these particular data.®

Looking at the AEs that occurred at rates
of at least 1 percent in either group from day 43 to
study end,i again we don’t see huge differences in all
the various body systems that were be\ing monitored.

And now, I'm going teo have a few comments
on Prbtbcél 002. The objectives, comparison of the
safety and tolerability of a higher potency ZOSTAVAX
vaccine with that of a lower potency dose. And also,
that xamonéxadults 50 years of age and older, the
higher po&:ency ZOSTAVAX will be éenerally well-
tolerated és compared to the lower potency of
ZOS'I‘A\}IAX. And I think most of this was already
reviewed.

- The endpoints were, the primary endpoints
included vt’h,e difference between the h:%,gher and the
lower pot:ency vaccine groups in the risk of
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investigator-determined serious adverse experiences
occurring;up through day 42, postvaccination, and the
other primary endpoint is tha£ tﬁe upper bound of the
95 pércent confidence inte;val fér the incidence rate
of’moﬁera;e or severe injection*sitegpainq tenderness,
soreness or swelling, composite endpoint of those
eventé océurring on days 1 through 5 postvaccination
would be ﬁigher -~ in the higher potency vaccine group
would be less than 21.5 percent. And this is based on
the histofical rate reported for PNEUMOVAX™.
| Secondary endpoints included monitoring
varicéllaﬂ varicella-like rashes, HZ and HZ-like
rashes and fevers as well. The primary endpoints,
there;wereino investigator-determined vaccine-related
serious adverse events. The rate qf the composite
1ocaljadv§rse events in high pofency group was 17.2
percent. The upper bound being 21.0, which met the
pre-specified criteria that it be less than 21.5
percent.
The secondary endpoints, there were no
occurrences of varicella or varicella-like rashes..

The zoster or zosteriform rashes were similar in the
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two groups and temperatures were‘simiiar as well.
These are;a listing of the serious adve#se events that
wereirepofted day 0 to 42. You can see that there was
one in Lhe low potency group. There we?g four in the
high poteﬁcy group. And these two were in the lower
age cohorﬁ. These two were in the 60 and above age
cohort.

There were no deéths{reported in comparing
the injection~site reactions based on the composite
endpoint. You can see that there was a higher rate in
the high potency group, not surprisingly. And also
that higher rates of injection-site reactiqns were
seen:in ﬁhe younger cohort compared to the older
cohort, bQ£ this was particularly notable in the
higher potency vaccine comparing the two age ranges.

So in summary, the ZOSTAVAX issues and
summafy oﬁ the data. Reduction in HZ incidence is 51
percent in felatively healthy adults age 60 years and
olderr postvaccination. 64 percent in those 60 to 69
and 38 percent in those 70 years andlolder. There is
a feductién(in the PHN inqidencéuof 67 percent at 90
days following HZ rash onset. AThere is é reduction in
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the BZ BOI score of 61 percent over the six month
period féllowing HZ rash.. And the\effect on PHN
incidence: and BOI appear relatively small after
accounting for the affect of the vaccine on the
incidence of sz,.

In persons with Hzf there is no clear
correlatigns seen between the reduction of BOI scores
and”méasures of c¢linical benefit: 'For example, things
like mortégity, serious morbidity, hospitalization,
use of pain andrmedicatidh(of or intérference with
activities of daily living. :nv£heycgmpleteness of
the safety, the ATRS and study termination follow-up
is unclea# at this‘point.

And age appears to be the strongest factor
in determining Qaccine effect and in an exploratory
analysis, efficacy appears minimal starting in around
the 75 years of age and older, which‘lkwould suspect
would be the age group with pd;en;iall& the largest
burden of diseasg as far as prolonged and severe pain.

The reléﬁive increase in the rate of
serious adverse events seen between day 0 and 42 in
the AE Mbnitoring Substudy was mos; notable in

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323.RHODE 1SLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 200056-3701 ] www.nealrgrass.com




w

(8]

(03]

10

11

12

13

14

15

16

17

18

19

20

21

22

134

subjects age 70 and above. However, there was no
Specific ;pattérn of serious adverse events seen.
Exclusion criteria, those not expected to live at
least five more years, not ambulatory, chronic use of
corticostéroid use, cognitive impairment, make it
difficult to  draw conclusions as to the
generalizébility of Protocol 004 efficacy and safety
analyses ﬁé a typical population aged 60 years and
older.

Protocol 005, this includes a younger
cohor£ ofgsubjects 50 to 59 years of age, but there is
no comparison of the older age strata to previous age
groups baéed on ZOSTAVAX stgdies, pérticularly the
pivotal study. The vaccine dose is four tihes higher
than any previously studied, but,again‘there is no
comparison or bridging to phe previous ZOSTAVAX
studies.

The clinical relevance of the study
endpointsithatrwere chosen, the primary endpoints are
not clear. And I wanted to also acknowlédge there are
too many people to thank that have made this project
what it is, but I would like to specifically thank Dr.
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Ahnn; the statistician, Dr. Pratt, Dr. Finn, who I
wouldn’'t be here without their help, Dr. Goldenthal
and éaptain Matrakas.

So I would like to go back to the
questions for the Cémmittee to reiterate from earlier
today. Are the available data adequate to support the
efficacy éf ZOSTAVAX when administered to individuals
50 years of!age and older in préventing herpes zoster;
in preveﬁting postherpetiq neuralgia; preventing
postherpeﬁi@ neuralgia beyond the effect of the
preventién 6f herpes zosterr/decreasing the burden of
illnegs; decreasing the burden of illness beyond the
effecp onithe prevention of herpes zoster? And, if
not, what(additionai information should be provided?

Are the available data adequate to support
the Lsafety of ZOSTAVAX when . administered to
individuais 50 years of age and older? ;f not, what
additionai information should bé‘provided?

And finally, please, identify any issues
which you feel should be addressed, including post-
licensure étudies and, in particular, please, address
the use of the vaccine in persons with co-morbid
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condition;s. For example, thosé who might typically
reside in assisted residences, excuse me, assisted
living Lrgsidences -and ngrsing homes; use of the
vaccine among persons taking chronic immunosuppressive
therapiesj inclj;ding corticoste:;oids ; use of the
vaccine in certain subseﬁs of the sponsor’'s proposed
age indica:tion, ‘for example, those 70 years of age and
older, those 80 years of age and older; the duration
of A imﬁnity ' “and the sp;c)nsor!s proposed
pharmacovigilance plan, which we really didn’t discuss
in our present;.aqtions, but we could expand on during
the discussion this afternoon.

So that concludes my preseni:ation. Thank
you.

CHATRMAN OVERTURF: Are there questions
from the Committee Members ‘foi: Dr. Rohan at this time?
Yes?

'DR. ’ SCi{ARFSTEIN:/ The follow-up of the
pain data sa}ys that it’s measufred day zero through 182
after the occurrence of the rasﬁ. How was that data
colleéted and caﬁ* you comment on the completeness of

those data?:
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DR. ROHAN: Well, the sponsors might want
to agswer,that.

DR. SCHARFSTEIN: Yes.

DR. ROHAN: Because they probably would be
able to d?‘a better job, but subjects; once they had
suspéctediHZ,rwere seen. And, és I pcinted out, Dr.
Oxmaﬂ andihis cblleagues did a phenomenal job in the
surveillance, evaluation, treatment, determination of
the HZ cases. 8So within usually a couple days within
the onset of the rash, subjects were séen and that’s
like two ﬁr three days a lot of the:subjects were
seen.

Then they were followed.k There were a
couple, maybe about every several days, there were
some windéws for;the time points\that they were asked
again and}again how is your pain? You know, there
were a number of instruments that were involved, I
think in my briefing document I hayela(list of those.

.But then they went out aﬁter the first
week or two to weekly’evalua;ians for several months;
and then they went to monthly evaluaticﬁs. If that’s
-~ you know, if people had paih, they continued to
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have week@y follow-up.

After day 30 if their scores fell below 3
at two cbnsecu’ti\re time points, tilgn they weren’'t
followed égain, but they did then have the monthly
follow—upjso that should they have pain that increased
or recurrea or occurred, then they would be captured
in the area under the curve with thas»z; monthly time
point‘s and again go baék to the weekly follow-up to
captufe the fullwburden of the disease.

| CHAIRMAN OVERTURF: Dr. Royal?

MEMBER ROYAL: I also have a question
concerning the pain data. It was said earlier that
significant postherpetic pain was that which was
scorea as 3 of worse on the pain scale. And going

back {:o the BOI data, if you calculate those numbers

using just those patients who had that severity pain

or worse, what do your compariscns show?

Also, it was stated that the? frequency of
neurologicj complications was ‘d’ecxreased in the
immunized group. And could you speak to whether that
- whét the complications were that were seen and
whether there was an even decrease across that list of
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complications or whether some were lower than others
within the vaccinated group?
DR. ROHAN: I don‘t know if the sponsor

wants to answer the question about the neurologic

complications?
DR.  SILBER: Yes, ene point of
clarification. The éurest way Lo prevent a

complication of herpes zoster is not to get herpes
zoster. ‘And 'so I think our presentation and Dr.
Rohan’s presentation basically said the same thing in
two different ways in that thére was, indeed, across
the populétiqn a reduction in the neurologic and the
other complications of herpes zoster.

| What Dr. Rohan was presenting was that
once the herpes zoster developed, the fraction of
cases? thgt went on to develop the neurologic
complications was neither higher nor lower. And so
the reducﬁion in complications is from the reduction
in thé cas§<outright.

DR. ROHAN: You had a second, actually

your first‘question. Could you repeat that?

'MEMBER ROYAL: It concerns the group of
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patients with significant postherpetic neuralgia with
pain scores of 3 or better. When one does the
severity ﬁuration calculations and compares the two
groups, d§ you see the same, especially if you take
away the #Qst}severe pain duration scores?

DR. ROHAN: When you’'re saying when you
take away the most severe pain duration scores, can
you clarify?

MEMBER ROYAL: Well, a bar chart was shown
of those individuals who had the most severe with the
highest péin duratién scores. If you take that group
away and look at those who are left who had
significant postherpetic neuralgia, do you see a
difference between the treated and placebo groups?

DR. ROHAN: I don’'t know if a subset
analysis,;if you will, Qas done 1ooking at different
ranges of pain.

DR. AHNN: I think he is mentioning page
47.

DR. ROHAN: Slide 4772

DR. AHNN: VYes, slide 47. Yes, that's

just the comparison of the distribution of area under
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the curve only among the PHN cases. So it’s -- the
compariso;z‘is in a non-random subgroup, so it’s hard
to make any con’élusion statistically, but it‘s just
for the ei{cplorﬂatory purpose that we just want to show
the distribution of the area under the curve.

MEMBER ROYAL: Right, but --

DR. AHNN: Between the two groups.

MEMBER ROYAL: Theorétically, those values
could repr;asent individuals with low pain scores and
long sever‘jity duration, so it represents a mixture.

| DR. FLEMING: Can I comment on that,
because I think this is an important point that I
wanted toipufsué as well, and I would like to walk
through a few slides in progression i;o amplify this
point.

If we start with slide 45, what we're
lookir:ag at; here is an alternative attempt from what
the sponsdr presents to get a sense about whether,
given thati you have an HZ case, is there a difference
in the BOI? So is there a difference in severity?
And while ghe gponsor had a P-value slightly below 01,
these P-—values predominantly are showing 1little
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associatibﬁ or a fairly‘coﬁparable balance.

Whenever you see a/Longank E»value lower
thankthe~bther P-value, it’'s sugéesting if there’s a
differencé‘it’s in the right hand tail, these are
impogtantiy rank~based analyses where the sponsor had
a parametric analysis that‘is going to be heavily
sensitive to this difference in tﬁe right hand tail.

So if you go to slide 47, what we're
seeiﬁg is the difference between the FDA analysis
showing ireally no meaningful difference in
distributiqn and the sponsor claiming that there is,
I suspect‘is driven by these cases here in the right
hand ﬁail;

And I suspect that it‘s an artifact or
it’s a result somewhat of the definition, because the
definition if someone is 3 versus 2, but the 3 is only
counted fér -- the 2 for 30 days and the 3 for 180
days,:the% it’s really givingrthefz versus 3, not a 3
to 2 Qeightingy but a 10 to 1 wéighting.' So my read
on this is that the BOi really becomes tantamount to
is there a difference in éhe fraction of people who

have sustained level 3 or higher and not something
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more geneial than that.

So if you go aheéd to élide 40, the
gquestion is is there a differe#:ce in the message in
BOI from the message in HZ, and the answer is at least
in part. ' When you're below-'aée 270 where more than
half the patients were, there is no difference, but
theré is a suggeétion that there may be, in fact, more
benefit than just prevention of HZ when you’'re looking
at tﬁose péople above age 70.

Then if you could go to slide 41, what
we’'re seeing here is there is st;_ropg evidence that
there is a'm‘ age effect of HZ It 'dwiﬁcile}.s as you get
older. Now, to the extent that the BOI data are
intefprétéble, and it'svccimpl»ica:ted by this oddity and
the way BOI i,s, calculated, but if you put any
interpretétion on it, it seems //to me it’s in there.
Beyond preventirng HZ‘, is there sqmé added evidence
that 'the :most severe prolonged cases are occurring
less frquently?

| If you put that interp*;etati,on on from the
analyjsis én page 40, if the answer is no, not at all
in the ég;e 59 to 69 categories, but above age 70
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maybe, sé could we go back to 41, could someone
produce this slide for the BOI by age?: If we go back
a sls‘.:de, Y@u ha\{e pooled toget;hez" all tbe, people above
age 70 to suggest there is some difference.

| It would be interesting to see how this
breakskout by half decades, next slide;, as you do for
the HZ. Does that slide exist?

DR. ROHAN: It doesn’t exist. I also
wonder whéﬁher the right hand tail is the older age
group or not.

| | DR. FLEMING: That‘é exactly a rewording
of my queStiop. That’s exaqtly what I’m,trying to get
at. I susbect if we go back to slide 40:, that it must
be predominantly at least people ’above age 50 -- above
age 70, ;excuse me, because you don’'t see any
diffefencei between the HZ and the BOI for ages 60 to
69.

It’s showing up for people.above age 70.
That is:sqggesting to me that if you go back to slide
47 that thi’ese people might be Ath,e older people. Where
are they in that distribution of older people?

2 - MEMBER ROYAL: I would still like to see
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the data for those, the BOI data for those with
significant postherpetic neuralgia\pain only, given
someqnéwith lesser pain with longer duration would be
scoréd equally as someone who has more severe pain and
shorter duration.

DR. ROHAN: So Qour comment is based on
this 10 ﬁ)§int /scale, scores of 3 and above were
included, but your question is what about people 8, 9
and 10. is that what you’'re asking?

ﬁEMBER ROYAL: . Wg],l, this chart shows
individuals witﬁ.pain scores of 0-to-10. I would like
to see ;hc:)se/wit:h pain scores from 3-to-10.

DR. SCHARFSTEIN: Can we get a figure that
demonstrates the completeness of the data for day
zero, you know, the evaluation times for pain and how
it differs b,etween treatments groups because I --

DR. ROHAN: I think it’s small and I don't
think we Have analyzed it, but I think there might be
some small: diff«e;ences, but there are sxﬂall numbers of
subjects in the follow-up not -- in the proportion of
subjects wého had follow-up for the whole 182 days, the
numbers are fairly similar, but there appears to be
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slightly ;ess follow-up in the ZOSTAVAX arm in sort of
the mid range vérsus the placebo group.

DR. SCHARFSTEIN: I think there is a lot
of imputation going on here‘;

DR. ROHAN: Right.

DR. SCHARFSTEIN: And there is probably a
fair amount of missing data along the way and then
there is .some impute, you kﬁdw, trapping in these
lines betweén time poin;s and I would be interested to
look at the distributién of the number of people who
showed up ’;at each visit or, you know, pfovided data at
each of those post-rash evaluation points.

DR. ROHAN: Right. But I guess it’s also
sort of confounded by the design in which if you fell
below a s;core of 3, you weren’t going to be asked
again the way people that had 3 or above will be asked
every weeki until they went below for two. times points.
If you were below 3, you wou;dn't then be asked until
the next monthly, whenever that occurred, sort of
protocol—maﬁdated follow-up for everyone/ with PHN.

DR. SCHARFSTEIN: Ri»éht. So:there is sort
of étructural missingness and then there is
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unst:;uctu?al missingness. I'myreally\ interested in
the unstrpétural part of that.

CHAIRMAN OVERTURF: Dr. Markovitz?

MEMBER MARKOVITZ: Yes. I would like to
ask éome iadvicé so we can ruminate properly over
lunch. I don't know, Gary, if you\ywant: to tell us or
FDA, ibut it seems like we’re headﬁ.ng towards having to
decide. 'i‘here may be people wbo are inu favor of 60
plus and not 50 to 60.

So one guestion is are we going to be able
to séparate those out onv the vote? And then the
second thing is what is the precedence for accepting
an argumerét based on logic rather than data?

I know we have rejected things based that
way, -but they were going the other way, and my
previous eﬁcperienbe on the Committee was not wanting
to extend A{;:hings\» to older people, but this question of
extending it to younger people is éomawkia;:. different.

And I'm wondering does the FDA or you,

Gary, have anything to tell us to guide us as we think

~ about this?

CHAIRMAN OVERTURF: I think if the
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discussion this afternoog\ generates concern and
controvefsy about various age g?oups, then I think we
may need to split it out and we’ll probably split the
vote on that. The other issue, I would make a strong
recommendation based wupon the }consensus of the
Committee for approval of . the vaccine at a given
group.

Now, the other issue is that I’m not sure
that there is going to bevsufficient agreement also on
the way tﬁe‘question is currently fead, is it’'s we're
actually i~— the question is whether efficacy is
supported by at least three parameters and I'm not
sure thatithere is support for all those parameters.
But that mﬁy not affect the discussion as much as the
issueiof the age. So we éould get clarification of
that duriﬁg the lunch period. Dr. Hetherington?

DR. HETHERINGTON: One other issue that
might help when Qe try to deliberate on\that point is
the pérsistence«of‘immunity by age group. I realize
that it’s rather shbrt in duration, what you have now,
but to look at whatever data there is available.

Between the 50 and 60 year group, 60 to
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70, 70 tolBO,\etcetera, what is Ehe data that we have
today on: persistence particularly with regard to
titeés a@ove 490 or 500, which was a cutoff that I
think was implied in the FDA;preéentaticn, and also by
geometriclﬁean fold rise. If we had those data after
lunch, that might help us a little bit.

. CHAIRMAN OVERTURF: I think I‘m hearing
also everybody is in favor of taking a break for
lunch, so we’ll break for lunéh at this point and
reconvene;at -

§4 DR. FLEMING: Should we ask the additional
questions:fbr the FDA after lunch then?

CHAIRMAN OVERTURF: Yes. There will be
time for aaditional questions for both the FDA and the
sponéQr after lunch. So we’'ll teconveﬁe at 1:30.

| | {Whereupon, the meeting waé recessed at

12:21 p.m.{ to reconvene at 1:33 p.m. this same day.)
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z A~-F-T-E-R~-N-0-0-N S-E-§-8-I-0-N
1:33 p.m.
. CHAIRMAN OVERTURF: I would like to ask
the dommi#tee Members, members of the:audience and the
sponsors to, please, take their seats. I would like
to call the afternoon session to order at this time.
At this timé, we have time slotted for an open public
hearing, éo(I will turn the\meetiﬁg over to Christine
Walshﬂ

MS. WALSH: Good/éfternoon. As part of
the FDA Advisor& Committee Megting prccedure; we are
requiﬁed tpvhold an open public hearing for those
members of the public who are not on the agenda and
would like to make a statement concerning matters
pending béfbre the Committee.

I have not received any requests at this
time. Is there anyone in the room who would like to
address the Committee? I see no response. Dr.
Overturf, I turn the meeting back over to you.

CHAIRMAN OVERTURF: Thank you. We'll
proceed fdrﬁhe;>with the FDA Qresenﬁation and the

questions after we give some allotted time to the
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sponsors to address some of the questions that were
asked thig morning. So I will ask the sponsors to
come forward now and add;ess those questions.

, DR, SILBER: Thank you, Mr; Chairman. I
would like to just spend a fewAminutés touching on
several points that were recurring themes in the
quesﬁions:this morning in the hopes of bringing some
clarity aﬁd clogsure to them.

- I would like to preface the comments by
reminding the Committee that at the primary analyses
on the m§dified intention—to—treat population of
subjects enrolled, in those primaryvanalyses for the
key endpo;nts for support of the labeled indications
that the sponsor and CBER are in agreement on the
priﬁafy'en@pointsfand.where the different analyses and
cuts of the data are leading to sometimes different
interpretaﬁions comes on the ccnditianél supportive
analyses SQeqifically amoné subjects who developed
herpes zoster.

And so it’s important to remember also
that the burden of illness is a . composite that
inclu@es the;incidence and.severitY—by~duration. Once
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incidencg is removed, it’s still a very clinically
impo#tant‘issue to deal with, severity of illness or
severity~by—duration or area under the curve as we
call(it,.but wé’neeé to make sure that we don‘t call
thatzburdén of illness, because the way that the study

was set up from the outset was with an understanding

[

that 1both> incidence and severity-by-duration were
impoﬁtant clinical components of the disease.

And so with that in mind, I would like to
touchéan five points quickly thét haVe\mee up and I
would like to first address this issue of whether
thereras;a benefit of the vaccine over and above the
incidence;of herpes zoster and particularly for the
severe cases.

You will recall thaé in the presentation
this morni:;rzg, I éhowed a histdgram starting with those
individuals. with scores greater than 600. I would
like to shéw slide 1026 now, which uses different cut
points. énd g0, as you see‘hare, 600 is what we
looked at this morning.

What we have now is using different cutoff

scores from 400 out through 1,000, meaning with each
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cut we are dealing with'su;éessively‘smaller subsets,
but thosejpeople with the more severe cases were out
at the tail. And what we see here, if we go to the
gight hand column, the relative reduction in the
likelihood of having this high écore gﬁes steadily up
as the baf gets raised. The more éeveré the case, the
greater tﬁe percentage reduction.

So I would like té go then to 1028
because, as Dr. Fleming pointed out this morning, in
the younger age cohort a lot of what we are seeing is
based on incidence. In the oldér’cohort it’s the
issue of pain. And so if we look specifically in the
older age group, what we are dealing with here is,
again, increasing benefits with the increasingly
severe cuﬁqffs. I would like to turn next to slide
654.

DR. FLEMING: These are nested, so when
you séy inpreasing'benefits, Qhat you réally have is--

DR. SILBER: It's a‘relative reduction.

DR. FLEMING: -~- a signal at the highest
level and fhen, of course, lesser, in fact, imbalances

as you then increment next down scores.
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DR. SILBER: That or,\ alternatively, the
more severe the case, yes. Okay. And in terms of the
reduction in the incidence of PHN among those subjects
who developed herpes zoster, what we see here is a
38.5 percent reduction. So this is among those with
in wﬁom the incidence of PHN is greater, it is a 47
percent rédueticn in the inéidehce of Pi—IN among those
who h@ve developed herpes, excuse- me, he;:pes zoster.
So that 1s point number one.

| APoint number two is an issue that Dr.
Fleming haid\ raised about vthe gcores ’iess thanA 3. And
in the presentation this morning I :haéi commented on
the fact that a number of sensitivity énalyses had
been ¢ondupted.and that those’werejvirtuaily identical
to the pri;mary, and so IY would .likek tq put up slide
630 which gives the sen‘sitivity analyses on the herpes
zoster bu%den of illness and I wouid ‘like to focus
specificalily on the third line here, the MITT using
the fgll AUC scale over the six month follow-up.

And, again, you see a point estimate of
61.2 percent, the same as what we had ove;:all. It
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does ﬁot address all of Dr. Fleming’s points, because
the frequency of follow-up was less when pain was
less. Nobody was lost to follow-up, but the
frequenciés were different. But in terms of taking
all of the scores ﬁhat were obtéinedr there was no
impact oniburden of illness.

The third point that I think got lost was
a que%tion from Dr. Fleming on the 80 plﬁs population.
And we agree wiﬁh Dr. Fleﬁing that there were 2,500
subje#ts ienrolled; which was actually a fairly
sizeable population in this age\grbup} and I would
like to focus first on the efficacy in this population
becauée there had been questions about eificacy in the
older age group. So if we could start first with
herpes zo#ter on slide 248.

)We have the age stratification at 60 and
70. We have further split this out not in five year
increments, but at least GOs,JTOS and then 80 plus.
And what we see here for the herpes,zoster/analysis is
the 64 percént efficaqy that we saw earlier today and
among the individuals 70 to 79, roughly 40 percent

efficacy with a lower bound of 27.6 percent.
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and for those over 80, thefﬂefficacy for
herpes zéster did fali. to 18.3 9percent, some
reducﬁi;)n,i but a confidence interval now below zero.
We're’ deaiing with a relatively small g;ercent, again
about 7 percent of the overall population, and the

study was not powered to observe efficacy at this

But, again, as you get olderf it’s the pain
that becozpes more severe and adds even mqre to the
burden. And so if we could pull up slide 250, please,
which is o)nJ the herpes zoster burden of illness, first
we see tha;t: with the 61 percent overall, we have got
65.5 perce.fnt for the 60 to 69s, 59 péﬁce»nt, very well-
preserved in the 70 to 79 group, and a point estimate
of 38 pex‘yﬁcent. So still préservat;i.an on a very
clini'callyr meaningful and clinically important
endpoint. | Although, again with t;ha small numbers, the
confidencé interval going belowhze;:o.

Lastly, on the PHN endpoint, slide 252, we
have very good preservation of efficfacy in the older
group, ’74 ;per-cent, aﬁd with increasing numbers, tight
confidence;a intervals in the 70 to 79 group. Again,
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somewhat lesser efficacy, paint*estimabe’Bs percent,
with the wide confidence intervals.

So the conclusion from all of this is that
whereés th§ in§idence of disease and the prevention of
the herpes zostér is the critical parameter for the
younger c¢ohort, in the older . group who suffers
disproportionately with severe and long-lasting pain,
the vacciﬂe!s effect is strong and persists for these
endpoints.

With respect to vsafebyyivthere is a
question that also came up, and I would iike to put --
we have ‘a quéstion about ;he serious adverse
experiences. So if we could’get to slidg,s~2, please?
This is tﬁe\overall cohort and.thé spLit in serioﬁs
adverse e#periences was 27 versus. 21.

In tﬁis slide we haye it broken out by
body Systém and it’s a fairly symmetrical mix here.
I wiil get to the cardiovascular in a’second. The
skins were a couple of skiﬁ cancers. The
metabolic/nutritional were a couple of dehydrations.
But, in géneral, for many of these serious adverse

emperience& it was just one in one oxr the other
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groups.

| Sli@e S-1 gives the specific breakdown
among the cardiovascular events, so if I could get S-
1. Oh, iﬁ's S-3 now; ,Okay. What we ﬁave herehis,
again, a mix of different events! There were three

'

fibrillations, three myocardial infarctions,

ial fibrillations, th

but then ﬁhere is a coronary occlusion in the other
group«and»éne MI. So it does not\laok-as though there
is any particular specific serious adverse event.

There was among the individuals 80 years
of age andgelder one possibly vaccine-related serious
adverse e&ént. It was an 30 year-old male who
developed some symptoms shortly after vaccination, was
not diagnosed *qltimétely until about day 80 with
polymyalgia rheumatica. This is a fairly common
condition .in older adulfs, often takes a long time
until diagnosis; but that was the only possibly
vaccihe—rélated event in that grbup.

The next quesﬁionvishon persistence. The
question on peraistence came up shortly before lunch.
As I had mentioned, aftér zoster and after
vaccipati@n, the immune markers tend to fall back
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toward baséline relatively quickly and I would like to
refocus thé discussion for \a momént on persistence of
efficacy, Ewhich in the end is what we really need to
be thinkiﬁg about.

| So if we could start with slide 704..

There. is an analysis in the study report that was

We detectzed a drop; as I pointed out in the
presentat:ion this morning, a drop in the first year
followed by steady\ decline.: And so I‘m going to be
showing yoﬁl some tables now showing year-on-year, but
also ‘splitting féut the first year: into months 1
through 6 and months 7 thr‘ou'gh 12.
| | So here for incidence of herpes zoster,
and we'll ifocus ourselves on the right hand column of
these slicies for the vaccine efficacy, what we find is
that in the first six ﬁ\onth;s prostvaccination an
obsérvatién* that will recur in the next several
slides, wﬁich is 75 percent efficacy in that early
time period.
In the second half of year one we’re at 51

percent, which by chance was exactly the estimate that
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we saw over the entire period of follow-up and, as I
think yo@ saw earlier in the day, that we have got
point estJ;,mates of 47, 43; 51 throughout. So, really,
from‘monthiseﬁen on there is no indication from the
trend that thefe was any decrease or any waning of the
effiqacy of the vaccine.

~ Now, I would like to split this out by the
two é;ge cohorts, so if we could go to 708. This is
the year~by~year efficacy for herpes zoster in those
60 to 69 énd you will note that there is actually no

drop-off at all in this younger cochort. So this is,

‘again, part of the 64 percent overall and persistence

that we think will be predictive of vaccination in the
adult popdlationfunder 70.

And then for age 70 and up, slide 709,
pleasé, here we do, in fact, see a decline from year
one, 60 percent efficacy, relatively flat point
estimétes. We're dealing with smaller cuts of the
data. These confidepce intervals do get wider, but at
least theftrendlamong the point estimates is for
stable efficacy&over time. So that is for herpes

zoster.
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Now, if we could turn to 714, please, and
we’ll get ;o the PHN endpoint. Again, you’ll recall
66.5 percent overall, 93 percent efﬁicacy‘in the first
six months followiﬁg vaccination. Remember, smaller
numbers hére, fewer cases of PHN, but again dropping
somewhat in the second half of the first year. No
clear pattern or suggestion that there is a waning of
efficacy. Directionally, there is still a reduction
in the vaqgine group.

So if we could then split this out by age.
718, please. Among those less than 70 years of age,
there were relatively few cases of PHN. You see very
high poinﬁ estimates the first two ‘years, small
numbers, 4411 thereafter, but again getting to the
important point. In the older individuals, slide 719,
where there is much more PHN, again very high efficacy
in the first year, 83 percent, with very stable point
estimates in excess of 50 percent from year two and
thereafter}'

‘Lastly, on the burden of illness, slide
724, 92 peicent reduction in burden of illness over

the first six months dropping to 70 pércent. And,
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again, you will recall the 61 percent overall. From
that pqint forward, one sees again no indication of
clear wan§ng/over time and we can cut this by age
also.

Slide 727, please. Burden of illness
beginning at 83 percent in the first year for the
younger cohort and then the percentages as shown,
again not reflecting any clear waning. and, lastly,
for 70 plﬁs, a similar pattern after year one, stable
estimates at 40.

So the last point that I would like to
address refers to some of the safety follow-up. There
were a loﬁ of questions about that. I would like to
call back slide 36, the pie chart, from the main
presentation.

You will recall a number of 66 percent
that was offered by CBER, which I think reflects the
green and the magenta, but the fact is that if we
combine the different means of follow-up, we come back
to the facﬁ that by one or another of the methods, 93
percent of the subjects did have follow-up.

There was a comment that these staff calls
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began or‘were clustered after day 50, and that is
because the ATRS was open to the subjects until day
50. When;that day éame and went, the sites received
faxes to inform them that the patients, the subjects,
had not called ATRS. And within virtually a week or
10 days thareafter, a large majority of the calls were
made to follow~-up where the s

Importantly, the information that was
captured, the script that was used by the sites in
their discussions with the patients, with the
subjects, was exactly the script that Was used from
the ATRS. And so the follow-up was comprehensive and
it was coﬁsisteat across the population.

In terms of timing, I would like to turn
to slide 407, and this is the distribution of staff
calls for the routine cohorts, so these are the calls
to the ATES. You will see that it was about 13
percent of the subjects ovexall, but a wvery large
majority of these happened before day 60.

And, again, these would be clustered from
day 51 to day 60 because of the way the ATRS was

structured, and it was a relatively small percentage
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of the overall enrollment of 31,000 subjects who had
any folloﬁ*up that was after day 60.

For slide 408 we have got the follow-up to
the faxes and, again, you see that a large majority of
these were occurring before day\60Nshortly after the
ATRS was turned off for the subjects, only a little
over 1 percent of the subjects beyond that.

There was - a question‘ about the
demographics of these people who had the later follow-
up.

DR. FLEMING: Could you go back a slide
just befoge we lose the thought?

DR. SILBER: 407, is that --

DR. FLEMING: I think it was the previous
slide to this.

DR. SILBER: I'm sorry. I can’t see who
is even asking. Oh, okay.

DR. FLEMING: Are these to be -~
basically,iare the bottom five rows mutually exclusive
as they aépear to be and should they add up to the
staff called ATRS line? |

DR. SILBER: These -~
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DR, FLEMING: I mean, I'm sorry, into the
placebo? %Should the bottom five lines add up? I
think they do. The percentages don’t add up.

DR. SILBER: ‘Should be.

DR. FLEMING: Okay. All right.

DR. SILBER: Should be.
DR. F
don’t add up, but go ahead.
| DRl SILBER: Maybe some rounding. Okay.
There wasvakqugstion about the demographics and that
is still being iooked at, but in terms of gender and
age, and Qe are looking now at functional status and
other heaith markers, we have seen no differences at
all yet among any of these pafameters for those who
followed-up for safety in the various different ways.
| The last point brieﬁly was about opting
out of thé Adverse Event Monitoring Substudy and we
have Dr. ‘Levin who could speak for the Shingles
Preventign;Stﬁdy investigators on this point.
- DR. LEVIN: Dr. Silber is correct in that
there wasya delay until the sites got started, but

once they were set and ready to go, that the patients
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who were offered sequentially the opportunity to be in
the substudy, they were not seleéted. and all I can
report iskin my experience and that of Dr. Oxman, who
I was in close contact with, that roughi& 95 percent
of pebpleiaccepted it at that time, énd there was no
bias in individuals not being in the study. Evervbody
who was offered it, essentially, was wiiling to be in
it. Questions?

| DR. FLEMING: You said everybody that was
offeréd waSVwilling to be in it?

‘ DR. LEVIN: Well, 95 perqeat, and we had
no reasonito beiieve that a select group of people
were éhoos@ﬁg not to be in, but we donft -

DR. FLEMING: And that choice was made at
time iero, at the very beginning?

DR. LEVIN: At the time that they were
offered it.

" DR. FLEMING: And remind me, that time
was?

DR. LEVIN: At time zero. When they
entéred tﬁe'larger study, they were aéked if they

would be willing to be in the special substudy. I'm
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sorry, I can’‘t speak for --

. DR. FLEMING: And people didn’'t drop out
beyond thétnpoint based on willingness to participate.
So at:time zero, 95 éércent‘agreed to 5e in?

DR. LEVIN: Now, that is my experience and

Dr. Oxman@$. I can’'t speak for the other sites and we
do not have records on that, but that’'s our
perception.

DR. FLEMING: And once somebody was in,
you had or you retained them for iong—term safety
assessments in what fraction of cases?’

'DR. LEVIN: They were retained the way all
the oﬁherisubjeéts were retained for the long-term
assessment, Actually, they had more. They had
additional‘follow—up and then all hospitalizations as
well were reported in that specific group. They were
actuaily looked at more carefully.

l'But I think your question was were they
demogfaphically different. We don‘t ﬁave specific
records to that, but there is no,reasonlto think that
they were selectively chosen or they selectively chose

to be in the substudy.
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CHAIRMAN OVERTURF: We can address further
quest‘ions to industry as we begin to discuss the
quest‘ions, so I .think I will ask the FDA to come back
arld re-present the questions to us again.

DR. SCHARFSTEIN: Could we ask a couple
questions of -- wait?

| - CHAIRMAN OVERTURF: Let’s wait a minute.

DR. ROHAN: Once again, guestions for the
Committee’'s consideration. No. 1. Are the available
data adequate to support the ef ficacy of ZOSTAVAX when
administex:ed to individuals 50 years of age and older
in: (a), preventing herpes zoster, (b), preventing
postherpet;ic neuralgia,( preventing . pos;herpetic
neuralgia Y)beyond the effg—:-ct on -the prevention of
herpes zostér/, (c), decreasing the burden of illness,
decreasing *;:he burden of illness beyond the effect on
the ﬁrevention of herpes =zoster? if not, what
additional information should be provided?

Question No. 2. Are the available data
adegquate to support the safety of ZOSTAVAX when
adzninisteréd to individuals S0 years of age and older?

If not, 'what additional information should be
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provided?\

And Question 3. Please, identify any
other issues that should be éddressed, including post-
1icensure:studies. In particular, pléase, address:
(a), the usé of the vaccine in persons %ith co-morbid
conditions, for example, those who'might typically
reside in assisted living residencés and nursing
homes, (b), use of the vaccine among persons taking
chronic immunosuppressive therapieé, including
corticostéroids, (¢}, use of the vaccine in certain
subsets of:&he sponsor’'s proposed age indications, for
example, those 70 years of age and older, those 80
years of aée and older, {(d), duration of immunity and,
(e), the sponsor’s proposed pharmacqvigilance plan.

CHAIRMAN OVERTURF: So we will actually
begin'the discussion and, at this time, if there are
additional éuestions that the Committee Members want
to address to either the FDA or the sponsors, we have
a few more minutes to do that. Dr. Markovitz?

MEMBER MARKOVITZ: Yes. I would still
like #o get the take of the FDA on, if there is

someone who can speak to the idea when we addressed

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
: 1323 RHODE (SLAND AVE., N.W.
(202) 234-4433 ‘ WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

bt

the 50 to 60 group in lieu of ‘data, what
consideraﬁibns are there from an Agency point of view,
if someone can answer that.

CHAIRMAN QVERTURF: Dr. Baylor?

' DR. BAYLOR: Norman Baylor, ’"FDA. We would
like you to try to address the questions based on the
data presen;ed. We really need the advice based on
your interpretation of the data. I don’t think you

should use logic or gut feelings so, please, use the

data.
CHAIRMAN OVERTURF: Yes, Dr. Word?
MEMBER WORD: I just want to go back to
the issue with duration again. I know the sponsor

showed a slide, but I guess one of theAquestions I
had, you know, if you looked efficacy and they said in
the 60 to 69 age range I think it was 1ike 73 percent
and maybe it dropped down to 38 perqént in those
older; so then I'm looking at, well, that’'s when it
was administered at 60.

If they are proposing to administer at 50,
do they an&icipate that there is going to be a change,

that éuddenly those numbers are going to drop or is
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there going to be a point where you think that do I
need a booster?

| And I guess the other part of the question
I haye iszright now for individuéls who are born, I
think it’s after 1965, the adult . immunizations
recommend that they all get varicella vaccine if they
haven’'t had . it. And so then do vyou have any
inforﬁatidﬁkabout if they receive varicella and then
you want téyoffer'them this, becausefthéy are close to
that age group, what would;you give them?

| CHAIRMAN OVERTURF: I'1ll let the sponsors

answer that. My own personal feelingion\that issue
wouldfbe that, obviously, we need data in that regard.
I mean, if we -- and, actually, I don’t think it’s
restricted to the population less than 50, because we
only have Qata that we'’re being presented today that
is really, essentia11y, a four year’period.

So the issue, well, this obviously has to
be part of the pharmacovigilance issue, is to continue
to look at:that in order to justify the vaccine. Does
the --

DR. SILBER: Okay. I think I heard three
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questions, so I will take them in turn}

In terms of the axpeétations of what might
happeﬁ atiﬁhe age of 50, again, for the herpes zoster
incidénce;éndpoint as we went out over: time, we were
at roughlf 65 percent efficacy and stayed pretty much
righf the;e throughout the period of observation.
With the younger individuals, younger immune system,
we wopld expect that the durability of the response
shouild beiat least as good, let us say as good, in the
50 to 59,i So 60 to 69 experience we think will be
predictivé:in that regard.

With respect to the possible need for a
booster vaécination, which I think:was your second
gquestion, %which is really a questioﬁ whether one
vaccinateézat 50, at 60, at 70 or at any other age,
that is not known at this time.

~ One of the really critical questions that
we’'re answering or hope to answer in the persistence
substudy of the Shingles Prevention Study is to take
theseipeople out to 10 vears, is the target right now,
and to determine whether there is any waning of
efficacy at any point. Again, after the initial drop,
7 NEA&.R;GHNQS§
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we have not seen that yet.

| " But should that happen, what could be
explored qértainly,is to define when or if a booster
is needed and then, if we wuse this populatign
basically;as a bellwether, then we would be able to
assesé théibotential benefits of booster vaccination
ahead of those populations who would be receiving
vaccineVin;the general marketplace later. So we don'’t
know Eut the persistence subs;udy, we hope, will give
us thét aﬁswer. |

Lastly, with respect to varicella
vaccinatiqﬁ'and what advice -- I think the question
was whatywculd the advice be if someone;had varicella
vaccine?

' MEMBER WORD: Right now in the adult
recomﬁendaﬁ@ons, now they point blank just put it in
as a :ecom@endation if yoﬁ didn’'t have varicella or if
you were gqrn after 1965, that you have to -- to
immunize them. So they are in your SO:year~old age
range:now‘j

DR. SILBER: Right, yes. And what we know

from the VARIVAX experience is that the very large
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majofity oﬁ the cases, of the doses of VARIVAX, have
been admihistered in childhood. We do not have --
othef thaﬁras part of our booster studies, we don’t
have;dataxthat speak to the beﬁéﬁits of someone with
prior varicella vaccination, but even in that these
were éeroP@sitives. And so it will be some time until
there will be a body of data really to be able to
answexr that question.

CHAIRMAN OVERTURF: Do you have a
predefined signal for lack of efficacy 6f the vaccine
in those ﬁhat you continue to follow beyond? At this
time, is tﬁere any predefined signal or are you simply
going to %»

DR. SILBER: This is something that will
be loocked: at by annual summaries and other than a
signal of;a lower bound of efficacy falling below
zero,:there are no specific criteria at this time.

CHAIRMAN OVERTURF: Dr. Fleming?

DR. FLEMING: Could I have the FDA slide
47 which I will get to in a momeﬁt, but at least we
can pﬁll i£ up. My sense is you have shown us after

the break how guite an array of additional slides and
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I am not sure ﬁhat too much of it is What we hadn’t
already seen.

| You showed us a lot of slides on
persisteng&“of ‘effect, which I don’t think was
someﬁhinggwe/were challenging as controversial. As
yourislides poiﬁt out, in fact, your curves that you
sented earlier, S-48 and §-50, were very
descriptive of how effect occurred over time and did,
in fact, éhow that it was a larger relative efficacy
in the firét six months. In fact, what you didn‘t
show is iﬁ‘s probably even larger in the first three
months and then after six months, it seems to be
fairly coﬂstént.

The controversial issues are age, how is
that én efﬁéct modifier for effect, and is the BOI,
which: is #ntended to look at severity-by-duration
beyond incidence, telling us something beyond what
just the iﬁcidenqe is telling us?

And’what your data éeem to\be showing us
as it relates to age is that while we had pooled ages
70 and abové before, now when we’fe<lqoking separately
at 70 to 79 and greater than 80, there does seem to be
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a gradient. for PHN by age as well as for BOI. And we
also’see,aas we had already seen before, that at age
60 to 69,i;he BOI relative efficacy is the same as the
HZ relatiye efficacy.

In terms of the explanatioﬁ of the BOI, I
don’t conéest what you were showing, bﬁt it seems to
be entirely consistent with what the FDA already
showed in slide 47, which is that there is, in fact,
the aﬁpeargnce of this number of people that had very
high 9cor§$ that are more prevalent of predominant in
the piacebgzgrcgp.

Although, if we go to the next group that
you didn’tﬂgo to, then there is a bit more of those in
the interqgntion arm, which is part of why a Log-Rank
analysis igs going to be a little mofe sensitive than
a Wilcoxon analysis. I actually -- oh, go ahead.

. DR. ROHAN: I wanted’go make a comment at
this »poinﬁ. We had talked about the PHN. The
duration of follow-up was 182 days and there were
equal:propqrtions of the subjects followed in either
the vacciné or the treatment arm out to 182 days.

" But if you look at other increments in
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more the gciid range, and I don’t have those data with
me, there is some difference in tﬁe,proportion of
subjécts being followed and I ‘think it would be
impoftant to look at the pain scoreslthat had been
accrued a#Tthat ﬁoint.

Obviously, it’'s in an explq?atory'manner,
but to'loék at the pain scores in the subjects that
were‘then idst to follow—up,‘didn*t have complete
follow-up, because if we see, for example, half a
dozen subﬁécts in the zoster group that don’t have
that sortyéf mid range follow-up that‘had scores in
the hundréds and only one in the placeﬁo group or if
we see a nﬁmber of subjects in the placebo group that
had zéro or}very~low scores and very few in the zoster
group; that would also skew this becéuse the wvast
majority df the postherpetic neuralgia cases even in
the older Egbjects, they resolve after several weeks
and a smaller proportion are carried out --

" DR, FLEMING: Right, yes.
. -DR. ROHAN: -- to 60 or 80 days.
DR. FLEMING: Yes. Could you go to slide,

your slide, 68, FDA slide 68? You did answer one of
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the questipns I \had asked the sponsor tﬁis morning and
that is to give us information on hospitalization and
HZfrélated,hospitalization. | |

DR. ROHAN: This is the sponsor’s data

though{ Izwill point out.

| ‘ DR. FLEMING: Okay. But you showed it so
I'm askingryou ébout it. It's intexesﬁing to me how
few of all;ﬁospitalizations are HZ-related, so that at
least. as we look at what might be an anticipated
effect on something as significant as héspitalization
mediated through a vaccine efﬁect on reducing HZ-
related hospitalization, we would expect almost no
effect. énd, of course, we see almost no effect.
Hospitalizations in total are 22 in excess, which is
entirely consistent with random Vériability.

Buﬁ, basically, what this ig telling me is
we didn’t reduce any HZ-related hospitalizations but,
then again, they are so incredibly infrequent I don’t
suppoée itireally matters so much.

-DR. ROHAN: Well, I think that sort of
speaks to two different, I guess, factors. I think,

first of all, the question of the subjects that were
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enrolled éﬁd the exclusion criteria, etcetera, I don’t
know if the burden in very ill subjegts\that might not
be candidéte for this vaccine that migh§ not be -- had
been:enrolled might be a factor, but I also think it
also speaks to Dr. Oxman and his colleagues and the
care'that they have provided, keeping people out of
the hospitgl.

| So I think it’'s the investigators, as
well, thaﬁ deserve -~ you know, maybe they are sort of
a victim of their own success in that respect, as
well, and  you might not have seen this low
hoSpitaliéation rate out in the general community.
You mightjhave seen more people hospitalized.

DR. FLEMING: Well, they weren'’'t keeping
them out ;f‘the hospital, 1,115, 1,137, but at least
those people that  wou1d have been HZ-related
hospitalizations on placebo didn’t -- |

. DR, ROHAN: That’s what Ig was talking
about. I’‘m sorry.

DR.‘FLEMING: So I take more your first
point to héart and that is we didn’t look at a cohort

here wherékin the placebo arm, there was very much
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prevalencéi or incidence of HZ-related hospitalization
and, 1in tu;rn, we didn’'t decrease it at/ all either.
| DR. ROHAN: I probably wasn’t clear, but

what I meant was that I think that the health care
that was é:ovidéd in HZ-related disease may have kept
subjects out of the hospital, been more effective than
you mightihave seen in a éoauhunity‘ setting.

| MEMBER FARLEY: I would make a comment on
that,) too .i As a clinician, I think thaﬁ the idea that
they were highly educated on the signs énd symptoms of
zoster anctii that they were instructed t;;o immediately
consult their study physicians and then they were
given: antivirals within this window, and I' think these
peoplg wer:e cared for at a higher level at an earlier
point on axir‘érage for sure than the gener%l population.

| DR. FLEMING: But what all that would mean
is we can, in fact, do something about HZ-related
hospiéali‘zétions. We don‘t need this wvaccine to do
it. W@e juét need the kind of surveillance and gquality
care that you have referred to.

L Eitﬁer that is the conclusion or the
conclgsiong is we didn‘t look at a suff_ic\iently high
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risk groué. We excluded a lot of: the people that
really wou;i}d have been at risk and we never found out
what the efficacy was in that gi“oup\.

' CHAIRMAN OVERTURF: VAc,tu;llly, that
addresses one of the subsets of the questions under
Question 3, which ig obviously the patients. The
vaccine uée in patients with co-morbid conditions and
those‘ tak:ing corticosteroids has really not been
answered by this study and clgar}.y is an issue that
has to be ‘addressed in any post-licensure procedure,
because itt"s clearly not asked. And it’s actually the
dilemma that we actually still face somewhat with the
varicella vaccine. Yes, Dr. Hetherington?

DR. HETHERINGTON: I just wént to come, I
thinki to 'closure on some questions we had earlier
aboutkdosi"ng and I'm sure you have the information,
but I'm zi;g:t sdre that we have finally come to
resolution.

And that is, and I will try to ask it very
speciﬁicaliy, what are your release specifications
going to be for the upper limit, 4if any, for the
potency of;this?‘ And I ask the guestion to try to get
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some ideat of what is the potential range of doses that
one ;night; :get once this is approved, assuming it’s
apprmved?l -And in that range of potential doses that
one ‘,would receive, would you expect to see a
difference in immune response?

Another way to ask the same question is do
you have e%ny dose ranging data on immﬁné response over
different’ plaque~forxﬁing ‘unit dosgs and, in
partiﬂculan}, how did you come up with 19,000 as a
minimum féf your dose? |

. So there’s a number of quesﬁidns in there,
but I think it tries to get té the)same sort of
understanding about the dose and the iimune response.

DR. SILBER: Well, I think there were two
main questions, so I will go t'o/ the second question
firs,t:; whiéh was with respect to dose ranging and
immune respbnses.

What we saw in the early studies is that
at the low) gnd, basically the varicella;/ the VARIVAX-
type potengies, less than 10,000, that there was not
a respjonsei. We ended up getting a dose response going

up to about that 17,000/19,000 level that I had spoken
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to with very little dose response beyond that. In our
studies égnductad since theg, there‘ was likewise
littlé doée res@onse over the range oncde you get into
a ra@ge above what has been defined as the expiry.

With respect to specifications, the lower
specificaiion just is defined by the efficacy study.
The upperzépeéification would certainly be no higher
than 207,000 plaque-forming units but will be an
ongoing discussion between us and the SDA.

. DR, HETﬂERINéTON:/ All right. So just a
twp péinteé(edge on it. The pharmacoéynamic response,
if I can porrow~that term, for immunogenicity, once
you hit éﬁoﬁt 20,000 it’'s flat going above that. And
what you Shewed in your high/low dose study shows that
the gelative safety and adverse event rates were
similér across the range that you just described.

DR. SILBER: Yes. Ana perbaps even more
importantiy than immune response over the range that
was étudi?d is the fact that the vaccine efficacy
appeared to be relatively fla€ over tﬁe ranges that
were étudied in the efficacy study.

CHAIRMAN OVERTURF: A somewhat related
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question,f What about the relationship between pre-
immunizatién antibody and adverse events? Was there
a rglatiénship between that, particularly 1local
hat when you
commentedidn the studies when there was a comment made
in patients who were 50, the 50 to 59 year-old age
group, thgt there might be a relationship.

| B DR. SILBER: I'm not sure that we have
specific séfety tables reléted to baseline titer, but
in three ;f)our studies we had second doses, one at an
interval éf six weeks, one at an interval of about two
years,,onéfat an interval of about eight years.

| KEIIn all of those the baseline titers were
highe? than we see in a typical population receiving
a first dcge, and the second doses had safety profiles
in each che that were really the same as was seen
with ﬁosezéne. |

CHAIRMAN OVERTURF: Dr. Rowbotham?
DR. ROWBOTHAM: I have a question that I

think\wouid'be good for Dr. Levin to comment on, and
that is that it relates to the hypothesis behind this

as a treatment, and it doesn’t seem to me that it
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would be ﬁutually exclusive for younger subjects who
have younéér immune\system5>to have primarily a zoster
preveptioﬁ éffect, but then in older subjects who have
greater immunosenescence t; ha#e less Qf a change in
the incidénce of zoster, but a change in the natural
history of‘zoster once they get it, such that they
might hav§<a change in the burden of postherpetic
neuralgia; 

DR. LEVIN: So the qugstion is why do we
see this difference between(the‘young—old people and
the old-old people? Well, I don‘t know the answer,
but ﬁhe way I look at ityis that in the younger
peoplé, they have a more vigorous immune response and
actually §Qu can show that and, therefore, they have
a memory éémponent, a T-cell memory cell response to
VZV, that when they reactivate it quickly comes to the
fore and tﬁe reactivation is often subclinical. You
don’'t see%anythiﬁg. If they do have disease, it will
tend ' to be hild because they have responded so
quickiy.

In the older individual, tﬁeie is a delay
or tﬁey don’t mobilize their memory response to
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reactivation so quickly. The«virusyt%kes hold. It
does reacﬁivate. You do have some zostér, but then it
comes to ﬁhe fore more quickly than in someone not
vacc;na;ed and it limits the disease or attenuates it.
And I\think)that concept fits perfectly with both the
effiéacy éﬁd the immunologicwdata that we have.

- CHAIRMAN OVERTURF:,, Would any other Member
of the Coﬁmittee,like to address any of the specific
questions? Dr. Wharton, you had a question.

DR. WHARTON: This is noﬁ related to FDA-
specific questions, but I have two queétions I would
like to ask the sponsor.

Was the information collected on the
vaccihe s%ﬁety card and in the 48 day ﬁelephone call
follow~upg¢omparable since they are apparently being
used‘inte%chang?ably as far as safety follow-up is
concernedéénd,Aspecifically,‘do they\both collect
inforﬁatiéﬁ on hospitalization and medical encounters
during thgt 42 day period?

The second question I have has to do with
postmarket?ng surveillance. Once this vaccine is in
use in an‘older population with a high level of co-
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morbidity, I can anticipate/that there will be deaths
that 6ccur among recently vaccinated persons and would
like to knéqw what plans the sponsor has-that will help
evalujate ‘such episodes when they occu:r‘(.

; ~DR. SILBER: Okay. I will address the
firstf question and someone else wiil get up to address
the :seco’:idt question with regard to : postmarketing
safety.

With respect to the f,ollow—st;p information,
again“, the follow-up information for those events that
were defitiaéd by the typical -- by the ICH and in GCP
as serious adverse experiences were collected
unifo:rmly,g consistently the s;ame way from everybody.

| S0 those questions. were fasked in the
vaccinatiér; report card. They were part of the
script. They were part of the follow~ﬁ»p,/ in fact did
not have ;Q happen and it{ was encourage& not to happen
at the eh,d of 42 days, / but all 'se‘rious adverse
experiences' were to be -~ were asked to ybe reported as
soon as péssible after onset.

| So in terms of that sort \of\ \Safety follow-

up, the mechanisms were the same in all types of
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follow-upé whether diary or otherwise. And I think
Dr. éutséhﬁ will get up to talk about the post-
licensure. =

DR. GUTSCH: Yes. Our‘post—licensure
plans. buiid upon the experiehce that you have all
heard about today with the Zoster Program and upon the
experiencé'with*the VARIVAX Program ﬁsing the same
active ﬁoﬁgonent»in over 56 million subjects.

In the placebo-controlled trial for
ZOSTAVAX in which no specific adverse experience was
identifieé!asibeing clinically significant for follow-
up, we haQe a great safety profile and we have
reasonablé power, 97.5 percent power, to detect an
adverse e#perience with a frequencyﬂof about 5,500.
So this tpial gives us a good backdrop going‘into the
postmarkeéing period.

In addition, we’'re going to have an
additionai ~opportunity to look at éhé safety in
another 17,000 or 18,000 when you combine the Shingles
Prevehtion:Study,and Protocol 007 in which the placebo
recipient% are going to be vaccinated.

In addition, we plan to conduct
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surveillamée in the marketplace looking for signals as
they are @evelcped and in thosexinstanées where some
signal miéﬁx arise from our surveillance systems that
are in pléce, we plan to evaluaté\those,\discuss those
with the~A§ency'and, where necessary,va&just the label
accordingl?.

I think that other than the other things
that I mentioned about the identification program to
try and get a hagdle on any AEs and.wheﬁher they might
be rglated\to vaccine and blaceba constitutes the
package oflwhat is coming up.

And then there’s a few other studies that
are in piace,, which we mentioned earlier the
Concomitant Use: Study and the Bridging Study for a new
formulatién, which are ongoing. In thése studies we
are néw ed?olling subjecté 50 éo 59 in @ﬁdition to the
olderfage:cohorts»so that we’ll get additional data in
thosekgroﬁps.

And I might add,we,have also made an
effort and are having some success in increasing the
minority representation in those studies. So that

constitutes the plans that we have.
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: .CHAIRMAN OVERTURF: What is the cohort
size over;&O in that placébo group? Do we know, have
an e;timatﬁ, since that was a specific previous
quesﬁion?1

DR.: SILBER: I think that the number
enrolled in the study over 80 waé about 2,500 and so
it’s ‘about 1,250 additional vaccine recipients now
through tbis follow~-up.

CHAIRMAN OVERTURF: Dr. Fleming, you had
a questioﬁ;

- DR. FLEMING: A question for the FDA.
Could I ggﬁ FDA slide 60, pléase? And while that is
coming up;'a quick question for the sponsor. I am
pleaéed that you had a Data Monitoring Committee in
placé. I am concerned, if not disﬁurbed, that they
didn‘t ro#ﬁinely auﬁomaticaliy havé unblinded data
from the E?ginning of the trial.

- My «question is was this a fully
independent committee? We:e'the\membérs of the DMC
fullj independent of the sponsor?

ﬁR; SILBER: The DSMB met periodically

throughout the course of the study.
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DR. FLEMING: That’s not. my duestion.

Just simply, were they indepéndent?

~ DR. SILBER: I'm sorry?  They were
comp;etelygindependent.

. DR. FLEMING: Completely independent.

' DR. SILBER: In fact, you are here today
because of{one»of the independent peoplé, I think, who
servéd on:the committee.

' DR. FLEMING: Okay. So all members of the
committee:Were independent?

| DR,;SILBER:. Everybody. Yes, they were
all exterﬁal, independent members.

DR. FLEMING: Then a question for the
sponsor ré;ating to slide 60 or; excuse‘me, a question
for the FDA for slide 60. In the FDA presentation,
you don’tyhaveqto show it, in slide &3 you say the
compfetenégs of safety ATRS and study termination
folldw~up‘is unclear.

| And I find myself still struggling to
undenstanéJthe level of compléteness phat we can be
assuied ﬁas been achieved by the - nature of the

surveillance, so I think it’s slide 60 that you have
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that I wanted to go to. And I always think of a
threshold or a tolerance level for safety in a benefit
to risk féghion.

And so what is the Vber;af;\i;t here? The
benef;t éﬁpears to be per 1,000 person-years a
réduqtioné§f 5.7 HZ cases and a little less than one
per l?OOO%personwyears PHN cases, none translating at
least in'phis study into sométhing as significant as
reducing hospitalization. So clinically meaningful
evenﬁs, qpite infrequent in their occurrence, are
being redu&ed something on the order of 50 percent.

" It makes me, from my perspective, believe
that understanding safety with great thoroughness is
impoﬁtant5 fo make sure that benefit to risk is
favorable;and, as you have noted here on this slide as
well as ogithe slide that I was quotingifrom, 83, that
were reliént on a fair level of what we might call
passi&e surveillance.

1\ The sponsor again just echoed the rule of
3, i.é., éssuming that you iook at 19,500 people, we
can rﬁle ;ut events that would occur in one in 5,500.

Assuming we didn’t see any such events, then we can
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rule éut ﬁatas at that level under the assumption that
were such an event to occur, wé would capture it and
that subtie, if not not»subtieq assumption is there.

How égnfident are you? You know the data
better thgn I. You know the system better than I do.
How cbnfident are you that this system that has a non-
trivial améunt of passive surveiilancezwith a fairly
low threshéld level for safety, given the nature of
efficacy,ican be reliably capturing events that, if
they were occurring, would in fact meaningfully impact
benefit tqrrisk assessment?

DR. ROHAN: I guess one of the issues is
looking a?lthe vaccine report cards versus the ATRS
safety daﬁg; The ATRS specifically,queried for these
thin@s.

The vaccine report card, and this is part
of sort of huﬁan nature, if you \will, as well,
specificaily asked for local reactions through day 4,
specificaily queried for temperature through day 21,
and then if subjecté felt that they were feverish or
felt their ;empé?ature was abnormal, théy could record

their temperature and it also allowed them to record
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unusual or o;her events, but it didn‘t specifically
ask were Qou hoépitalized, I don’t believe.

I don’'t believe that it asked these
specific Questions; SoI WOuid think that -- I would
be concerﬁéd that subjects will be focusing on the
first foufydays of local reactions and temperatures
for 21 aa§s every day and that what they reported in
the Vacci#é report card, the rates, etcetera, might
differ frém ;he &ata in similar subjects reporting to
the ATRS #ollowfup, and I am not’sure.\

| I, vyou know, saw the slides that the
sponsoxr pﬁﬁ up.\ This is from the data set that they
proviﬁed'With ug and, as I said, the 4,639 are not all
clustered;between day 51 and 60, but they go out for
several yeérs and there are hundreds aﬁd hundreds of
people inithe second and the third ye%r being added
into the détabaée and I don’‘t know what to make of
that.

.. The sponsor has told me that there is no
windoW fo;'the day 42 safety follow-up and, as you can
see, ’peopie are being enrolled before they were
vaccipatedf which I take day minus 5 in the first
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couple weeks, and I don‘t know if that data is the
same as dan;a at two years or three ﬁears;; involving the
42 day fo?lcw«up period. S0 that is an issue.

I don’t know how ’many\peop]éé are actually
calli‘fng :Ln bn the monthly phone calls, how many of the
subjects are having data entered by the investigator,
the i‘nvesé;igator's site, by month. And, obviously,
su]g)je\cts Wére followed fo; an average of three years
but many Ew.ere followed for about two. Some were
followed éut to/ five, sb there is a varﬁ,;et:y of issues.

DR. FLEMING: And this is ju‘st about three
quarters o\‘fL the gstudy, i.e., when you a,cf’id up all these
numbers th.’ts is about three quarters. :/ This is about
28,033.

| . DR. ROHAN: 66. percent '0of the total
population.
' DR.VFLEMING: Okay.

DR. ROHAN: 55 from the subjects calling.

DR. PLEMING: Plué 11 percent.

DR. ROHAN: 11 from data being entered.

. DR. SILBER: Can I clarify?

CHAIRMAN OVERTURF: Yes, please.
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DR. SILBER:  Firxst to Dr. Fleming’s
comment.; This was acti§e safety follow-up of all
subjectS»vﬁhrough day 42, all subjects in the AE
Monitoring: Substudy, all subjects( in the routine
moniéoriné,cohart.

The passive surveillance for vaccine-
relaged séﬁious adve;se experiences and deaths is as
is dope in all studies. It does bedome\passive beyond
that poinﬁ; Tbé 66 percent figure, again, does not
include the 16 or 17 percent with vaccination report
cards andiagain -

DR. FLEMING: Plus the gray region, right,
your 11 pércent?

DR.»SILBER: Well,  the magenta and the
gray‘were\some of these that -- again,/as I showed
right:after the lunch break, about 80 to 90 percent of
the magenta and the gray were betweenéday 51 or at
least priér to day 60. And the total before 60 was,
again, 93 §ercent across the ehtire étudy of both
cohofts.

. With respect to these calls that may have

gone out béyond.day 60 or day S0 or the ones that came
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before day 42? this table is not one per subject.
These are all contacts. So if somebody called the
ATRS or there was some other c§ntact for an AE on day
6 andlthen‘there was another one on day 44, this would
show ﬁp t&ice.

DR. FLEMING: That’'s why this is only 66
and ﬁot 7S:percent.

DR. ROHAN: Right. Aand, in fact, many
subjects éhad two or mofe; up to. six additional
entries, #o some people had seven entries in the day
42 safetyzdata set and this could occur at day 42, a
year:latef; two years later. There are additional
entriés being put into this data set‘fof a particular
subject.

DPR. FLEMING: With, approximately, 1,600
people th,died; Certainly; that alsq impacts the
nature of;safety~information we would get from those.
CanAyou cémmentﬁon that?

| DR. RQHAN:' \,Bécause\ tﬁere was an
anticipateﬂ relatively high:rate of deaths in this
particular population, deaths were monitored but

narratives and further details weren’'t necessarily
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collected. . They were collected in the first 42 days
with the follow«up of serious adverse events, so we
havexmore2¢onfidence, more knowledée about that time
period.

| But overall deaths and I guess you could
als0jsay ﬁhat deaths that occurredeithin the day 42
day perioé;might take longer to be requted since the
subjéct tgemselves had died, you know, that kind of
thing.

CHATRMAN OVERTURF: Dr. Farley?

MEMBER FARLEY: Can I ask a guick follow-
up to this? Can you teli us what the study
terminatién follow~up was to be? And I think if I
remeﬁber your ‘report, it was missing in a high
propértioﬁ;/ Howqimportant is that? What was that
going to providé'us and should we be concerned at all
about: thaé?k

DR. RDHAN: Well, we recently actually
have gotten a little bit of clarifigation on the
term;natién, procedures. Subjects were contacted.
There was?a determination of whether the subject had

been immunacompromised during the study or at study
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termination, whether they had,developed‘herpes zoster
or PHN, whéther they had died and, if so, there were
additiona% data elements that were included at that
point.

MEMBER. ?ARLEY: But wés\:it, in fact,
missing in/the very high proportion of cases?

‘} DR. ROHAN: We recently'beéame ~-- I guess
werejin d@scussions. I guess it wasiclarified why
those eleménts'were not filled in andithat the data
residESAiﬁfa different -- in a column rather than in
the row that is left blank, that the actual date is
actuaily in a column that is not called date of last
contact. |

It's célled exam date. So even though the
question with when was the subject last contacted is
left tblaﬁk in the majority of the cases, the
informaﬁié# ié in a column that is termed exam date,
but we juét were informed of this a couple of days
ago.

CHAIRMAN bVERTURF: Yes, Dr. Rowbotham?

" DR. ROWBO.THAM:‘ I have a couple of

questions, One is related to ﬁhe issue of vaccinating
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pat;ie’nts in the 50 to 59 age group. So from the
earlifer d:'%scussion and Dr. Levin’é cénm‘ent, one would
expect thét in t:ha; group you would primarily see an
effect onvpreventing zoste:; and perhaps even less of
an effect on zoster pain or development of
posth:erpet;ijc neuralgia.

And the other thing that came out of the
data presgnted éarlier is that ifqyou get zoster, the
amour;t of immune response, the ELISA titers, is much,
much greéfter than what is échieved with the
vaccination. |

So if you are vaccinating people in the
age 50 to 59 catégory and at this point don’t know how
long that;?protgction is going -to last; especially
compared t;g: getting zoster in your ’505) when the risk
of posthe{r%petic neuralgia is lower, fege may not be
doiné the;,«patients that much of a favor by shifting
their zosﬁar episode from the mid 50s to their mid 60s
or irzlto tﬁeir 70s without knowing when would be an
appropriatg date to give follow-up vaccinations.

‘ The\other aspect is ﬁhat in the younger
populatioh\,‘ since there is a lower risk of zoster in
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