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P-R-O-C-E-E-D-X-N-G-S 

II 12:33 p.m. 

DR. DAUPI: We ask that all. committee 

members identify themselves each and every time we 

talk because the transcriber wiE1 not recognize 

anyone"s voice probably by sound. 

We also ask the usual extension from 

cellular phones. Should noise occur in your office, 

or if you need to make noise in your office, we would 

appreciate if you would use the mute button on yotar 

phone. Do not place the meeting on hold becatrse we 

may hear a lot of background music if you do that, 

At this point I would like to welcome Jody 

Sachs to our committee's deliberations. I think this 

is her first solo meeting and she"s step ing into tall 

shoes here replacing Jerry. 

Welcome, Jody. would you begin with your 

a~no~n~eme~ts? 

DR. SACHS: Sure. Thank you, Dr. Daum. 

Good aftesnaan. My name is Jody Sachs, 

the Executive Secretary for today93 meeting of the 

Vaccine and Related B&a.logical Products Advisory 

Committee. would like to welcome al.1 of you to the 

90th meeting of the Advisory CommiEtee. 

There is a speaker hone for public 
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participation located here in Conference loom 121, in 

Buildhg 2P1, at the NIH campus. 

This afternoon's session will consist of 

a presentation and committee discussion that wilT be 

open to the public, We will then go to a closed 

session until the meeting is adjourned as described in 

the Federal Reqister notice of February 22, ~CHXL 

Should a committee member get dropped from 

the teleconference line, simply calzl back at the 800 

~u~erw~~c~ is l-888-316-9409 and ask to be connected 

to the ID number 17271. The operator is under strict 

instructions only to connect committee members to thJ.s 

line. That number again is b-888-316-9409 and the ID 

nuMber again is 17271. If you have a problem while 0~; 

the call, you can reach the operator by pressing *O at 

anytime and she wiU. help. 

We ask that you do not place -- use your 

hold button because many clinical centers have 

background music that can be distracting to those GE 

the call. I strongly urge everybody again to usf? t-,k-,e 

mute since there are many lines going and it w:L 

decrease the background sound. It will hehF 

everybody. 

I wauld like to introduce t ers af 

the FDA staff that arE; around the table "LhSS 

NEAL R. GROSS 
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afternoon. Let me start with Dr. Karen Midthun, 

Directcqr of Office of Vaccine Research and Review, Dr. 

~~~~~arn Egan, Deputy Director, Office of Vaccine 

Research. and Review, Dr. Norman Bailer, Associate 

Director.for -- Pm sorry. Dr. Bailer is not present 

at this time. Dr. Roland Levandowski, Office of 

Division of Viral Products, Dr. Neil Goldman, 

Associate Director for Research, Office of the Center 

Director at CBER, Dr. Jerry Weir, Director of Divisian 

of Viral Products. 

Later for Session 2 Dr. Stephen Feinstone, 

Chief of the Laboratory of hepatitis Viruses, and Dr, 

Lewis Markoff, Chief of the Laboratory of Vector-Borne 

Viruses, will be joining us as well as Dr. Stanley 

Lemon, the Site-Visit Team Chair and Professor and 

Chairman, Department of MicrobioLogy and ~rnmu~o~~gy 

and Dean of the University of Texas Medical SchaoL 

I would also like to introduce you to 

Denise Royster * Denise is the Committee anagement 

Specialist at OD SAGS. I would like ts personally 

thank Denise for competent handling of all the details 

to pull this meeting together. I am indebted to her. 

I do ask that all their committee members 

identify themselves each an every time they talk. As 

Dr, Daum mentioned, we have a transcriber present who 

NEAL R. GRQSS 
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doing absolutely perfectly in terms of clarity. I 

guess people are \. just going to have to pipe up if they 

can't hear well. 

At this paint we would like to call. the 

roll and see who's here. 1'2.1 just go around the 

table, so to speak. 

DR. SACHS: Dr. Daum, the sound is not 

coming across very loud at all. 

DR. DAUM: Can you hear me reasonably 

well? 

DR. SACHS: NO. There's too much 

background. 

RR. DECKER: Could you try using your 

handset instead of a speak phone, Dr, Daum? 

RR. DAUM : I'm going to try that right 

now. 

RR. SACHS: Thank you. 

DR. DAUM: Hello. Is that better? 

DR. DECKER: That makes you much better, 

This is Michael. Decker and 3: believe I"m 

dgte~ting the sound of the cell phone if anyone is on 

a cell phone. I believe part of the interference came 

on when scsmebody jained who Lzn't muted. 

DR. DAUP!: That: could well be. Pm just 

not knowledgeable e~~~g~. 
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DR. DAUM: Dr. Katz. 

*. DR. KATZ: Here. 

RR* DAUM: Dr. Markovitz. 

DR. MARKOVITZ: Here I 

DR. DAUM: Welcome. 

DR. MARKOVITZ: Thank you. 

RR. DAUM: Dr. Overturf. 

DR. 0VERTURF:Here. 

DR. DAUM: Dr. Palese- 

DR. PALLESE: Esere * 

DR. DAM: Rr. Parsonnet. Dr. Parsonnet. 

Dr. Stephens. 

DR. STEPHENS: Here s 

DR. DADS Dr. hihitley. 

RR. ~~~T~E~~ Here. 

DR. RAum : We have three new committee 

members, some of you may have noticed, for this 

meeting. We would like to especially welcame Dr. 

Ag~i~a~-~~~d~va~ Dr. Markovitz, and Dr. OVertUrf * 

Welcome to our committee. 

To go onwith Lnvitedguests, consultants, 

and speakers. Rr. Couch, are you here? 

DR. COUCH: E-fere. 

DR. DAUM: Dr. Cox, 
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DR. SNIDER: I'm here, Bob, 

I, DR. RAUM : Welcome both of you. Your 

names are not on the list that I have and I apologize 

for that. 

Okay. With that attendance in order, 1 

think we're ready to move into the business of the 

meeting. Sessian 1 is an open session where we are 

going to continue the discussion with strain selection 

fcrr influenza virus vaccine for next season. We will. 

begin with OUT Dr. Levandowski who will introduce the 

topic in review where we left off. 

DR" ~~V~DU~SK~: Thanks, Dr. Daum. X 

would just like to make a comment, just a 

clarification for the rest of the ~~rna~~d~~ of the 

information to be presented today on the conference 

call. 

I'm gaing to do a review in. ~~t~~d~~t~~~ 

of where we are at this point. When I"m done, 'ilherz 

Dr. Cox and her colleagues at CDC wilJ, e able; ta 

ravide some additional surveillance data, 

I have SOme additional vaccine study 

information and some information a f-Jut c(-JrJy.acjz status 

of influenaa virus strains and re-agents. Then Dr. 

Cox and her group again would be doing the options as 

we see them for making recommendations at this paint. 
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If that's okay, I'll just go ahead then and start with 

the introduction and review. First Iw. ask f.zan 

everybody hear me okay? 

DR. DAUM: Yes * 

DR. ~EV~~~~SK~: I think probably you 

can? 

RR. SAC%& Yes. 

ALL: Yes I 

RR * ~EV~R9~SKI : Great. Sa I?11 just go 

ahead. The reason we933 here today, as DL Daum has 

already mentioned, is to complete the recommendations 

for the composition of influenza virus vaccines that 

will be used in the United States during the 2002/2003 

influenza season, the one that.93 coming up. 

You'll probably all recall that on January 

30th the committee met to begin making those 

recommendat ions * There was a lot of information that 

was available to us at that time and there was 

af influenza viruses in the Unite States and around 

the worfd. 

AlELK serologic responses to current 

influenza vaccines and on the suitability of recen5 

committee heard that information in January, it 
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recommended that the influenza A(I-IlNI.) component of 

the vaccine should remain the same as it had been 

which is A/New Caiedonia/20/99(HiNl) strain. 

Also recommended that the ~nf~u~nzaA/~~~~ 

component of the vaccine should remain the same as it 

had been as anA/Panama/2007/99jH3N2) unless there was 

any new compelling informatian that wouid be 

accumulated between the time of that meeting and the 

current time that would suggest that some other 

strategy might be a better one. 

The committee also recommended fur the 

influenza B component of the vaccine that decision 

would best e deferred to accumulate some additional 

information. However, there was a Jot of discussion 

about the need to change the influenza 13 component 

based on the information that we had at that time* 

What stimulated the discussion 0 2. 

influenza B was partly the recent recognition 0x6 

there have bee~~~d@s~readco-circulation of influer=za 

viruses of the two known hemagg~ut~n~n lineages t?x:t 

are represented by the reference straim 

B/Victoria/287 and ~/Yamagata/~6~~. 

Some of the paints that were considered rn 

the discussion included the fact that there was 

evidence of antigenic drift continuing in influenza IS 

NEAL Ft. GROSS 
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viruses of both of those lineages, both of those ELA 

3_ineagqs. 

The fact that B/Victoria/287/f lineage 

strains have been found outside Asia for the first 

time since the early 1990s. You'll recall that CDC 

had isolates from both Hawaii and Canada during the 

Past six months. 

We mentioned that there was a large cohort 

of children WhO have not been exposed to 

B/Victoria/U2/87 HA lineage strains. Basically that 

would everyone in the United States under the age of 

12 years, 

Currently the vaccines contain an 

influenza B virus that+ from the other hemagg~ut~n~n 

lineage, the B/Vamagata,/l4/8% H& lineage. Just to 

recall again, the ac=tual strains that are in the 

vaccines being used in the United States in that 

B/Vamagata lineage include ~/V~~~~r~a~~~~/~~~~ and 

B/Ruangdongf120/2000. 

There were studies that were done in 

adults and elderly, Al1 of these were people who had 

been old enough to have been very highly likely to 

have been exposed to the ~~V~~~~r~a/~%~ HA lineage 

strains either through being vaccinated or being 

infected, 
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Those studies with current vaccines that 

included the strains that I just mentioned indicate +. 

that those vaccines that induce antibodies that are 

pooriy inhibitory for these B/Victoria/287 HA [lineage 

strains when those have been tested in hemagg~ut~n~n 

inhibition tests. That's not news. That ' s something 

that we had been noting for the past 10 years. 

I guess I: should quickly say that it seems 

to have become more pronounced in adults and elderly 

during that period of time. There's just been 

continuing antigenic drift. 

There were some studies with investigation 

vaccines given to immunologicaI.ly prime aduILts that 

suggested that vaccines w~th~~V~~tor~a~~~7 HA lineage 

components could produce antibodies that would cross- 

react with the B/Yamagata/l6/88 WA Lineage strains. 

To reemphasize, it23 in ~mrnuno~og~~a~~y prime people 

and not in the immunoLogically naive. 

We don't think that we know how to predict 

whether the two f-IA lineages will continue to co- 

circulate widely. However f in the past what weWe 

seen is that when a newer strain for which there"s not 

very much population immunity starts to spread, that 

it continues to spread and it certainly can displace 

the older strains, although there may be some co- 

NEAL R. GROSS’ 
COURT REPORTERS AND TRANSCRIBERS 

1323 RWOClE EXANCI AVE., N.W. 
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circulation for a while. 

Going on, subsequent to our committee 

meeting, the World Health Organization held it% 

meeting in February of this year to recommend vaccine 

composition for the northern hemisphere. 

During the WHO meeting there was quite a 

bit of additional information on surveillance and 

vaccine studies that became available to us everz 

though that was only a week after our own meeting. 

A summary of the information and 

recommendations, 1 thin, has been distributed for 

committee review prior to this conference cal.2. 

Actually, this information is in the form of a 

We'll view some of that information on the 

conference call and there's additional information 

that has become available since WHQ which you"21 be 

hearing shortly. Based on the information that WHO 

had, its recommendations were for a trivalent vaccine 

that WOUld contain the antigens of an A/New 

Caledonia/20/99-like0 virus, an 

A/M~scow/lQ99(3N2j and that wouPd most GOlTUNXily 

thought to be the A/Panama/2007/99 stain which is 

Moscow/l099-like. 
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WHO recommended a change in the B strain 

as a B/Hong Kong/330/2001-like strain. Just to remind 

YQU f B/Hong Kong/330/2001 is a B,%ctoria/287 HA 

lineage strain. It's not the one that is currently in 

vaccines. It's the other HA lineage, 

There was a question that was raised in 

the public meeting held by WKQ just after its 

recommendations were drafted. It was stated at that 

meeting that the B/Shangdong/797 virus can be 

considered to be a B/Hong Kong/330/2001-like strain.. 

Just a little bit more information. IIf11 

just also remind you that at our advisory committee, 

at the Vaccines and Related Biological. Products 

Advisory Committee meeting in January there was quite 

a bit of discussion about quadravalent influenza 

vaccine for use in the coming season. I would like to 

point out some issues that will nee t-~ be ren;e&ered 

with regard to haw that might happen with influenza 

virus vaccines. 

First of all, although there is SURE2 

information, there is reaL1y not very much relevant 
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vaccines contain 55 micrograms per dose of each 

hemaggI+tinin incorporated. The expectatian is, as 

has already been mentioned, that this dose woul.d 

continue to be true in the absence of data to sr;ggest 

otherwise. 

Any change to the antigen contact, that 

is, either a reduction in one af the antigens or an 

increase in the overall amount. Any change in the 

antigen content for the formulation would require some 

clinical studies to evaluate safety and efficacy, 

Depending an the type of clinical 

measurement can be made, however, the size of the 

study could be quite large to reach adequate 

statistical. power. As an example, a well-designed 

study to assess the impact on adverse reactions thar 

cau3.d occur at a rate of about 1 percent as you migk 

see far .febriIk responses, something that simple wouXd 

require severaIL thousand participants for each 223~ 

graup examined. 

It's not feasible to design and complc.~ 

clinical studies to support a change to the trivales,E 

vaccine this year. In that respect, even if smaiL2: 

studies were considered adequate to support e:T.t2 

change, 

Furthermore, the quadravalent vacc:22 

NEAL R. GRCBS 
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whether this wauld be an appropriate use of time. 

As RoI..and has pointed out, if you want ta 

find differences between 15 and 7.5 for almost any of 

the variables that you would like to have, you8re 

talking about -- except perhaps for safety, you're 

talking about big time numbers. 

DR. DAUM: Thank you, Dr. Couch. 

DR. COUCH: I don't think we should just 

shelve the consideration forevermore but I would 

discourage that subject on this committee. 

DR. DAUM: 1 agree with you. 

Other comments about Dr. LevandawskPs 

presentation? Well, then why don't we move on in the 

absence of them and hear from Dr. Cox if he"s ready tzo 

sP* 

DR. cux: Yes, I am. 

DR. DAUM: Okay. 

DR. COX: IVU try not tc3 shuffle too many 

apers but T: wiIh be moving back and forth from 

package CO package and wil2. try not to make too much 

noise I Let me know if you hear some interference. 

DR. DAUM: Vex-e you just shuffling jusl 

for curiosity? 

DR. CQX: No. 

DR. DAUN: There was a Jot of shuffling 

NEAL. R. GROSS 
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noise a moment ago, Go ahead. 

DR. cux: We” 11 be careful. I actually 

have Dr. Fukuda and Primhaff in my office with me -- 

DR. DAI%M: GQOd morning, 

DR. CQX: -- to add any additional points. 

Okay, We have actually quite a bit of 

additional surveiH.ance information. I'm actually 

gaing to go over some of the HS and H3 information 

just tc~ tie up any lose ends or any question marks 

that might be remaining in people'~ III~M~S km OUT 

previous meeting. 

We have summarized the U.S, surveiUance 

information on pages 4 through 7 of the large CDC 

package that was sent out earlier. We have had 0x33 

additional report for the week ending February 23. 

It's fairly clear that influenza activity in the US, 

has continued to be moderate but at last repart is 

still -- 

It cut off, 1 think. Ts St&.:, 

what j Nancy? 

RR, CQX : Is still increasing. SxxX 

mcYTK%ing upward. Also, respiratory specimens that were 

tested by the reporting labs for the latest wee?, 

about 26 percent were positive for influenza. Ti-,,sr 

indicates that there are moderately high levels c:: 

i 
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influenza activity continuing in the U.S. 

Nearlyr7,500 isolates havebeen identified 

in the U.S. About 99 percent are Flu A and 1 percent 

are Flu B. Of the influenza A viruses that have been 

subtyped, 99 percent are E3 and 1 percent are 131.. 

Morbidity surveillance indicates that; flu 

activity may still be on the increase and we have two 

morbidity indices indicating that. The mortality 

surveillance in 122 city systems indicates that excess 

influenza and pneumonia mortality has not occurred yet 

this year. 

If we could r-ww turn to page 9 of the 

large CT)C handout. As we stress to the committee, 

this is nothing new for Hl viruses. I?11 be directing 

Ml and I-12 strains that were identified the subject of 

which was brought up by Dr. Cohen very shartly. 

In the HI table on page 9 of the large CDC 

handout you can see that we have viruses in the 

reference battery representing vaccine strain A/New 

Caledonia/20/99 and the previous strairz 

AIJohannes~urg/82/9~. All of the strains that weWe 

analyzed recentPy are in the A/New Caledonia gxxx.qx 

The vast majority remain well inhibited by antiserum 

to the New Caledonia virus. 

113 this particular test we had some 



4 

c- 3 

6 

7 

8 

9 

10 

11 

12 

14 

26 

viruses from North America, South America, the Middle 

East, Asia, and, in particular, we have some strains 

that we received fram China down at the bottom. The 

story has been very consistent that the Hl viruses 

that we've received have been well inhibited by 

antiserum to New CaTedonia, 

That information is summarized on page 16 

in the frequency table. We're looking at the summary 

of the Hl data generated at CDC. For the last period 

on Uctaber 2000 to current times we've analyzed a 

total of 50 viruses aKL of which are related to New 

Calkedania. A smaJ.3. proportion have actualry reduced 

New Caledonia. 

NC.JW I would like to switch su 

slightly and talk about influenza A(HlN2) viruses that 

have been identified and have receive come press 

coverage. Between September 2001 and the cx,rrent time 

reassortant influenza AfHlN2) viruses have been 

isolated from outbreaks or sporadic cases in Canada, 

~~~t~ France, India, Israel, Latvia, Malaysia, Oman, 

Singapore, the U.K. and the U.S. 

Studies on representative HlN2 viruses 

have shown that the hemagglutinin ends of these 

viruses are both antigenicallyand genetically similar 

to that of the New Caledonia vaccine strain. The 

NEAL R, GROSS 
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HlN1 picked up a neuraminidase that was @2? 

DR. cux : t The last time the reassortant 

was dacumenbd was in 1.98~ and there were a small 

number of -- a relatively small nuder of viruses 

isolated in China and one identified in Japan that 

were HlN2 * We did some surveillance around that time. 

The viruses did not appear ta spread and were not 

deteeteds 

You might remetier that in the late TWs 

and early "80s there were HlNl viruses circulating 

that had internal genes from W3NZ circulating 

strength = We assume fr-am everything that we know that 

the HZ hemaggl~tinin can quite easily pick up genes 

from H3N2 strains when ehere's a mixed infection of an 

individuaL 

DR. PALESE: Nancy, Peter Palese. More 

than 20 years ago we demonstrated that when first HlNk 

viruses and H3N2 viruses came along, the internal 

genes were reassarted. Z think it is probably a, dead 

end when these things occur. They have occurred aver 

the last 20 years, these reassartments, bet:ween these 

major HINT and H3N2 vFr~lses. 

I don't think one shauld be too much 

concerned aSsaut it. Clearly hemagglutinin is a major 

antigenic determinant aznd, therefore, the vaccine will 

NEAL R* GROSS 
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but 1 think but I think there is very good past 

evidence that these reassortants are not making it. 

RR* DiAZ: Hi. This is Pam Diaz in 

Chicago. Are you abJe to hear me? 

DRw SACHS: Yes. 

DR. DIAZ: I have a question based on 

those comments and the past history with finding these 

reassortants in China and Japan only. Looking at the 

map that we"re currently faced with in terms of where 

reassortants have been identified, can anybody comment 

on the multiplicity of countries that are involved in 

those particular countries? 

Is it our surveillance system is so good 

in those areas? Is the spread based on travel. 

patterns? Are these de nova reassortants in these 

different cauntries? Does anybody have any thought or 

information on that? 

DR. CQX : I do have some additional 

information. It lcmks like from the -- we are just 

developing a 1ot of information. We are working with 

au colleagu633 in the other WHO cCLiaborating centers 

and natianal influenza centers t:a develop a full 

picture of things. 

We will actually go on tt-co page l-1 of the 

big handout because there seems ta be quite a bit af 
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interest in these strains. You wilJ see there is the 
1. 

dendogram for the influenza HlHA gene. All of the 

viruses of the HlN2 strains that we have looked at SQ 

far have HA that cluster together in that top clade. 

You will see strains fram India, Egypt, Texas, and SQ 

on in that top clade. 

They have their signature iMLlB..GlOaCid 

changes among them * There are SOME! differences 

depending on the time frame during which they were 

detected. What we -- and we have some additional 

information that would alJow US to say that there have 

been at least two separate eventsa 

We don? have complete enough information 

to know based on travel. patterns exactly what% 

happening. My suspicion is that these viruses have 

been circulating for a while, 

DR. CDX: The earliest strain that%s beer, 

detected by any of the four WHO callaborating labs 

gaes back almost two years to about April uf 2QOO. 

These strains have been circulating, We didn't pick 

them up because we don't do t~eMe~do~s amount of 

surveillance far neuraminidase genes. As was pointed 

out { they are not relevant with regard to changing 

vaccine strains. 
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The neuraminidase gene sequence data is 

summarized in the dendogram OM page 13, Yau can see 

there that there's a tendency for the neuram~nidases 

of these HlN2 strains to cluster together and they are 

sort af a third of the way down an the dendogram. FJe 

have Nevada/2001, India/2001, and Texas/2001. 

I should probably have mentioned that 

Wisconsin, Texas, and Nevada are the three states in 

the U.S. from which we have identified HIN2 straixlls. 

1 think that it is really impossible to predict what 

will happen. We have seen in the past some lineages 

of viruses which do raot ga anywhere. They just die 

out. 

Others that do, and I think at this point 

in time it% really impossible to predict but as Ear 

as vaccine strain selection is concerned have these 

strains covered so there's no particular worry for our 

DR. DAUM: Nancy, do you want to go on and 

talk about H1;N2 and then B or are there mare questions 

about -- 

DR. KATZ: I:'ve got one mcxe question4 

Sam Katz for Peter Palese, You"re Locking at two 

genes, the hemagglutinin and the neuraminidase, Is 

there any indication that other ;of the genes have also 
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reassorted or is there any suygestion ever that these 

are hardier strains or more viru3ent3 

DR. PALESE: In the past ive have seen some 

reassortment among the internal genes coming from the 

HlNl and the H3N2 line. That has occurred in the 

past. Is that your question, Sam? 

DR, KATZ: Yes. And the question was dues 

that confer any difference in the virulence of the 

virus? 

DR. PALESE: I don't think measurable, if 

I f m correct 1 Certainly in mice we have put ane or twa 

into mice and haven't seen anything. x mean, S think 

the answer is I think we don?. know and because they 

have died out, I dcm"t think they are really a major 

hit. Not very robust. 

DR. DAM: Thank you very much. 

DR. COX: 1 think that some of the earI.y 

lN2 reassortants were actually put into people back 

in the Late '70s by Paul Bear, The pompon Colds 

research lab. where were not differences, detectzable 

differences in virulents, 

In addition, when they were circulating 

widely during the late '70s and '80s there was no 

indication they were ca~using more serious disease tharr 

other His. We've had no indication SQ far chats, 
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they're causing mare serious disease than XL, although 

we do Qave limited data. 

Current strains, as I: mentioned before, I 

just want to clarify, do have only the HI gene fram 

currently circufating HlNl viruses. Au. other genes 

are W3N2. 

DR. DAUM: Thank you very much. Other 

questions regarding HSN2 or FUNI? Let f 5 go on then, 

NiSKIy f would you like to continue? 

DR* cux: Sure + On page 15 of the large 

CD2 handout,, y0u"l.l see an H3 test.=. It was performed 

on the day after our meeting, cur last meeting. On 

that test we have a number af strains from the U.S. as 

test antigens followed by a TZU er af stains from 

China and the 7 d3st three strains from Singapore, 

Among the H3 viruses tested recently, only 

a handful show a reduction of four fold or greatez- 

compared ta the hamologuus side af the event ::z 

stxain. Youfll. see that the antigen Nzr. 24, which is 

called CNIC/ULZ; is a virus that was isol,at.ed fr:o3 3 

patient in Beijing during the January outbreak there, 

YoWll see that there"s a titre of Il.Gl against c 'L. J"& ‘aair*-, 

Panama antigen as compared ta a titre of Ei40, 

'We had sequence information that indica~ted 

that the Chinese viruses might be somewhat differer=: 

NEAL R. GRiOSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHQDE K?3”&Jw AVE., NW. 
(2c)2) 234-4433 WAS~~~~TU~, DC. 20005-3701 ~.~e~~f~iu~~.e~ 
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from viruses circulating in other parts af the world 

so we took that CNIC strain, put it into ferret, and <. 

yoWll see the result on the table on page 16, 

On page 16 we have a lot of very 3xxerm.t 

strains isolated in the U.S. tested in a cross test 

with the CNlc/ll4/Beijinq strain. You will see that 

the strains depicted on this table are very we3rI. 

inhibited by antiserum to the Panama vaccine strain. 

Furthermore, 5+Je can't really see any 

advantage if we leak at column I? where we have 

antiserum ta the CNIC strain we can" t see any 

significant advantage in this antiserum. We don"t ' 

really have a new variance among the Chinese strain. 

I think that is just by way of reassuring the 

additional, information, 

If you would pXease turn then ta page IL?'. 

We have a s~~~a~y of the KL: infur~~ti~~ that's been 

gexxxated at CDC, If you would just leak at tk~e 

October So February -- October to the present time 

period you can see that we"ve tested a total, of 255 

strains here at the CDC as compared with 125 at the 

time of our January VRBPAC meeting so we have really 

generated a iat of additional infarmation. 

We have only a very smalX proportion of 
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stains which are reduced and titred to the Panama 

strain. As you can see here, 3, we only have seven out 

of the 255, that is 3 percent. 

Okay. Now f the mast up-to-date 

sequence data is on page 18 of the handout, I wan't 

really go over this in detail. 1 just wanted to point 

out about two-thirds of the way down you can see a 

small grouping of viruses from China including the 

CNIC/lM strain which was shown in the HI: table. You 

can see that aI.1 of those strains starting with the 

have three signature amino acid changes. 

Zn su~mary~ X would just Like to reassure 

you that we haven't found any new variants, even 

though we've looked at a lot mire viruses and we feel 

we"ve looked very carefully at the viruses that were 

and January during this season. 

Are there any questions about the H3N2 

strains? If notp X'll move ont:a the I.3 strains which 

are really the challenge for today. If you would turn 

ta page 20 of the large handout. I'm sorry for 

shuffling paper here but if you would also look at 

page 2 fron the shorter handout t:hat was sent. 

In these two A type tables we have viruses 
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an egg isolate which has been sent out to vaccine 

manufacturers for evaluation. *e 

3 think I will move now to page 3 af the 

short handaut. I would like to summarize briefly the 

circulation of B/Victuria lineage viruses. Yau can 

see that there are a number of additional countries 

that have been included since our last meeting. I 

don't know if you need me tt30 list the countries but 

there are additional. countries in Europe, in the 

Middle East. Qf couxse, we have added the United 

States to the map since we last met, 

The countries in urope are the 

Netherlands, Italy, Switzerland, and there's Israel 

and Oman in the Middle East. I "think that fairfy well 

cuvers it * The viruses have freely taken off and are 

spreading. 

have to apologize for some typos that exist, Uou will, 

just have; ta listen ta what I say raU2e.r than what55 

in front af me. We had a mistake where we had the 11. 

viruses that were listed as being B/Hong &x-g-like 

-were actually nut from Central. and South America. 

we have done HI testing Ear that were isolated between 

October 2UQl and the current= time, 43 percent af them 
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are B/Hong Kong/330 or B/Hong Kang/22-&ke. 

About 32percent areSichuan-likevaccine- > 

like and about 25 percent have reduced tithe. They 

are Sichuan group viruses but they have a reduced 

titre against the Sichuan antiserum. 

We've actually been able to use maJecular 

analysis to look at additionall, strains that we have 

shown on page 5 of the short handout. If you laok at 

the bottom time period you?U. see that of 134 strains 

that weWe analyzed using mcll.ecular technique 41 

percent are Vie-like and the remaining 59 percent are 

related genetically to the current vaccine strairr. ' 

On page 6 of the shart handcart you will. 

see some additcional infarmation that were obtained 

either from natianal. influenza centers directly or 

from our sister coXlaborating center in London. A1se 

QUT collaborating center in Takyo, Japan. 

We were trying ts get more Complere 

~~~~~rnat~~~ than what we have for the viruses that are 

actually sent in to us for analysis. Xf we L3ak fcx 

the IX% of the 22 strains that we+~e analyzed for 02~ 

Sichuan, 

Canada we have an update today. They frlav~+ 
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seeing a reaJ fa2.Loff in the Sichuan-like viruses and 1. 

a major upswing ur whether they are 'bc~th going on at 

the same time? 

DR. cox: The situation is pretty complex, 

St@Ven. It's pY*etry hard to say where we're going. 

We may be gcJing different places in different 

countries which makes it c~en mire difficuJt~ Clearly 

there is an upswing ii+ B/Vielike 1 ineage 

identification. That's very, very clear. Whether 

there's a decrease in Sichuan it.73 hard to say. 

When we had the apposite situation occur 

in 1989, 9Cl when the Yamagata lineage strain spread 

from Asia to the rest of the warld, we had co- 

situations in scxne counlries for a year or two, But 

in other countries the Vamagata lAneage viruses just 

really tuok off and s~~~~a~ted the Vie lineage viruses 

within a very short period of time. I think it is 

very difficult to predict. 

IIRe DTAZ: Nancy, this is Pam Diaz again. 

Just a quick clarification. Looking at that chart 

that yau had sent on the characterization of Fl_u Bs, 

the one that you just went aver, the U.S., Canada, 

etc.2 * 

DR. DAUM: Page 6 or page 20, Pam? 
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DR, DZAZ: What time frame is that over? 

DR. CQX: *. Cktuber to the current time. 

DR. DIAZ: That's what I tlzought. Just in 

~~rnrn~~t~~g many between the U.S. and Canada in that 

dichotomy, if you stratify all those strains from both 

af those countries over time, dues that give you any 

better clue as t:o what/s going on more recentzly. 

Also, da yau think the small numbers in the U.S. 

compared to Canada may have something to do with 

dichotomy also? 

DR* CQX : Yes r I da, We are really 

beating the bushes to get as many strains, as many L 

viruses sent to us from U.S. labs as possible. We 

have been for same time, It takes quite a few weeks 

to actually get the viruses hex2, 

We have another 60 or so viruses that hare 

been isolated in the United States that we haven"t ha 

our hands an yet. I suspect that cnce we actuaiiy get 

the collectian of those viruses and if we look at the 

viruses. 

tier of states, we see that we have more and ~~~~ 

B/Vie-like strains -- a greater proportion af BJVrc- 

like zxrains, particularly in those states, But h-e 

don”t have OUT hands on the viruses yet. Now, Ir: 
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really;. I think, pick up trends. 

DR. DZAZ: Okay. 

DR. cox: But in Canada, clearly B/Vie- 

like strains are predominating and they did not last 

year. 

This is Roland 

Levandowski, Can I make a comment? 

DR. DAW: Of course. 

America as one place and looked at the nutiers there, 

1 guess it's around 75 percent of the strains that 

would be B/Victoria/287-like. 

One ather thing that's happened in terms 

of epidemiolugy even in the United States is that 

somWzsim@s at one end of the cauntry we see a 

predominance of one tie of virus and at the other end 

1 can think of a recent t;xample atbout five 

years ago where the H3N2 viruses1 I think, were 

~~~d~rn~~a~t on the West Coast at the same time WUII. 

viruses were predominant on the East Coast so there 

can be some of that kind of d~~hut~my, 

I guess 12~1 sort of maybe viewing Nort 
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l&xth America and then the southern part of Nxrth 

+merica. There may be a little bit dichotomy there on 

which of these lineages seems ta be the ~r~d~rn~~a~t 

one I 

DR. DAUM: Okay. Other comments 0~ 

questions of Dr. Cox? 

for either Nancy or Roland. How many years now have 

viruses from the Uamagata lineage been in the vaccine? 

It23 been at least, hasnft it;? 

strair? in the vaccine in the United States. 

DR. EIC2(WOFF: So my guess was a littJe 

bit off / 

DR. ~~V~~~~SKI: Before that for about -- 

I take that back. For about two or three years 1 

think there was a B/Victoria virus in the vaccine, 

DRe ETC~UFF: Okay. Thank you. 

DR. STEPWENS : Nancy, t2Xi.S is David 

Stephens. The recent four isolates that you just 

updated us an, what can you tell us about tlW2.r 
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DR. CQX: New Yark. Additional. CCES are 

from Nqw York. 

DR. STEPHENS: Okay. 

DR. DAW: QtAer input? 

DR* PALESE: Peter Palese unce more, 

Nancy 8 can I get a quantitative feel&q for how much 

the neutralization is different if ycxciz?e using 

Yamagata against Victoria and the Victoria antiserum 

against Yamagata? 

DR* CQX: 1 think that the most helpful, 

the most useful information is actually from human 

serology rather tfian from the animal. I think that. 

Ran will be CQmm~~t~~g about those in his next 

presentaM.on e 

DR. PALESE: Okay. 

DR. DA'Ul?cf: Are there a 

for Dr. Cox? IIf Xlutt s would like to mcwe on t:o ix. 

hzvandowski for his second presentatian, 

What we have been seeing routinely over 

the last 10 years when we've looked at human serology 

With vaccines containing ~~~~~a~~ta lineage 
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hemagglutinin that the cross-reactive antibody 

responses for the B/Victoria lineage strains m 

Although it was reasonably good in the early years 

after the Yamagata strains were added to the vaccine, 

at least in immunologically primed adults, it's never 

been good in immunologically naive pe0ple like 

children. 

Even more impressive, I think, is over the 

last four or five years we've seen the antibody 

responses of immunologically primed aduits going down 

as well so that often for some of the serologies we 

look at there may only be in terms of the geometric 

mean titres there may be somewhere between a 70 and 90 

percent reduction comparing the geometric mean titres 

against the non-vaccine B/Victoria lineage to the 

vaccine B/Yamagata Lineage in hemagglutination 

inhibition. 

DR. PALESE: Migration is neutralization 

which is a much more relevant parameter than 

DR, ~EV~Q~~~~: Urn, I don't think 1 can 

answer you on neutraXxation. There were some studies 

that were done using single radio hemolysis. 

DR. PALESE: My point is maybe it's net 

that bad as we have the data here that therei is some 
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cross-neutralization which is very important. 

DR. COX: Peter, with animal sera there 

was limited cross-neutralization. The neutralization 

data reflected the MI data quite well. I would have 

to go back. I can't give you a quantitative estimate 

but I do think the HI results with human post- 

infection human sera are really what we rely on for 

vaccine strain selection whether it's B or HI or H3. 

I think those data are very relevant. 

DR. LJWANDOWSKI: Maybe I could add a 

little bit to that. There was one study that we did 

in young children which included a comparison of 

hemagglutination and neutralization titres. In that 

instance children who had been recently -- there were,? 

some children who had been exposed to B/Victoria-like 

strains and when they were exposed to B/Victoria-like 

strains and were immunized with the Yamagata vaccine;, 

they developed neutralizing antibodies to both. 

ut if they were ~rnrn~n~l~g~~a~~y naiv 

againtheydid not develop hemagg~~t~nat~o~ inhibitrsc 

or neutralizing antibody titres. That doesn"r; answer 

your question entirely but there was a pretty gocd 

correlation between the hemagglutinatian in~i~it~~~ 

titres and the neutralization titres, at least in ~~~~ 

study with children. 
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Perhaps I should go on in the interest of 

time. +~ First I'll tell you about vaccine studies and 

then some information on the strains and x-e-agents. . 

There was additional information that was made 

available to the WHO in February in it's 

deliberations. 

What I can say is that generally that 

information was raised similarly to what was already 

presented in our meeting in January. 1 say that the 

information supportedboth the WHO recommendations and 

the recommendations that had previously been made by 

our committee. 

With respect t0 the serological 

information I only have a very few comments that 1 

think are relevant to the discussions. One, there 

were studies -- studies have been done that have 

included -- serologic studies that have include 

HZN2 strains and at least two of the strains that were 

included in the serologies that were HlN2 were the 

A~W~sc~~s~~~l2/2~Ql and the A/~g~t~9~~2~~2 strains. 

Really overall there werenf t any 

differences in the serologic responses for the KIN2 

strains as compared to A/New Caledonia/20/99 or any of 

the other H1Nl strains. Again, that93 

hemagglutination inhibition assays. 
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We heard in January from CDC about a 

ciinic~l study that used B/Beijing/243/97 virus and 

that, again, is in the B/Victoria 287 HA lineage. 

That strain was contemporary with the B/Shangdong/797 

strain that you might remember was used for commercial 

production for vaccines in Asia during 1999 and 2000. 

The results that CDC presented in January 

indicated that B/Beijing/243/97 containing vaccine 

produced antibodies in adults that cross-reacted very 

well with the BIHarbin/ strain which is a 

B/Yamagata lineage strain. 

In addition, there were some clinical 

studies that were done using an investigational 

vaccine that was made available to XBSC in the United 

Kingdom. They've made some of those results available 

to us for the discussion today. I've been given 

permission to provide a summary of the data for the 

committee. 

The vaccine that NfBSC used for the study 

was a trivalent vaccine that had 15 micrograms per 

ose of each of the following antigens. It had an 

A/Sydney/597(H3N2) component, an A/Beijing/26/ 

296,(HlNI) component, and a B/Shangdong/797 component, 

That vaccine was given to 30 aduks axed 30 

elderly and it has to be presumed that all of these 
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people were immunologically primed and probably had 

been exposed in their lifetimes to both B/Victoria/287 '). 

lineage strain and also B/Yamagafa/l6/88 lineage 

viruses. 

The sera that were tested were pre- 

immunization and three weeks post. In addition to the 

B/Shangdong/797 vaccine antigen, several additional 

viruses including a number of B/Victoria/287 HA 

lineage strains were tested. 

In looking at the cross-reaction between 

the B/Shangdong/797 virus and the B/Yamagata/lG/88 RA 

lineage viruses, there were reductions seen there. 

They were not severe but some of them were as much as 

50 percent, Overall I would say that it was 

encouraging that there was a reasonably good antibody 

response to those non-same HA lineage strains. 

The B/Victoria/287 HAlineage strains that 

they've tested also included a number of the recent 

strains that we've been talking about today including 

the B/Hong Kong/330/2001 and the /Hawaii/10/2001. 

They had sume other strains from Italy and also from 

Hong Kong. 

In terms af the post-immunization 

geometric mean titres, ail of these more recent 

B/Victoria lineage stra ins that were tested had titres 
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that were equivalent or higher than what they found 

for the B/Shangdong/797 strain with one exception. 

There was one of the Italian viruses, 

B/Genoaf124/2001, that gave geometric meantitres that 

were about 35 percent lower in adult population and 

about 51 percent lawer in the elderly. Really to 

repeat, all of the other B/Victoria/287 HA lineage 

strains were inhibited at simillar titres to the 

vaccine strain which is an older one. 

I guess what I should say is that overall., 

I think, what the results indicate is that the 

B/Beijing/243/97 and the B/Shangdong/797 vaccine 

strains induced what were really pretty good cross- 

reacting antibodies for both of the HA lineages in the 

~~~~n~~~~~ca~l~ primed adults. Maybe I should just: 

stop and see if there are any questions on that pax, 

Any questions for Dr* 

Levandowski? 

DR. COUCH : No children sera in Eurc~e 

either? 

DR. ~~V~~O~S~I : We do not have access tz~ 

pediatric population at this point. That's righr. 

IX?.. DAUM: Other questions? * ni-". * Roland, tiJ..z. 

don't you go on. 

DR. LEVRNDOWSKI: Okay. So we alsa hia*=e 
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some information about how things would perform in 

manufacturing and also on the availability of re- 

agents. 1 had previously -- we had previously 

mentioned here from the Center for Biologics that for 

the HlNl and the H3N2 strains manufacturers already 

have seed viruses that are good for production and 

there are re-agents for potency testing available. 

I should point out that there's been a 

really -- for those of you that are on the line, you 

might want to know there+ been a really unusually 

large demand for re-agents both for manufacturers and 

from other national authorities. I think it relates 

to the success of use of influence of vaccines, 

As a result, I think we are going to need 

to produce and calibrate new batches of standard 

antigen for both the HlNl and H3N2 strains for this 

year. We expect that the timing for avaiLability of 

those re-agents will, have no impact on production 

schedules, but it does mean that we're be continuously 

assessing our inventory and we may need to adjust the 

amount shipped to people who request it jus~~ to be 

sure that we can supply everyone in a timely fashion. 

As far as the B strains go, we already had 

the re-agents, as mentioned, for the 

B/Victoria/504/2000 and B/Guangdong/L20/2000 vaccine 
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strains. We also have a supply of potency re-agents 

available for the B/Shangdong/797 strain since that 

one had already been used for manufacturing earlier, 

as I mentioned. 

If there are any other strains that are 

chosen, of course, we'll have to make potency reagents 

for that. We would anticipate that as usual we would 

at the earliest have those new re-agents available in 

May. 

There are several influenza B strains that 

are being assessed as candidates for suitability for 

manufacturing and the ones that the manufacturers have 

spent the most time looking at at this point are 

B/Mong Kong/330/200L, B/Hawaii./10/2QQ1, and 

BJShangdong/797. 

What we've heard so far is that probably 

further work is necessary with all. three of these 

strains, but it seems that as time as gone on since 

our meeting in January that there's been some 

improvement in yield. What I've been hearing is that 

what the yield seems to be somewhere in the range of 

75 percent to the same as the current influenza B 

vaccines, which is actually relatively good news. 

Again, the work isn't really complete and it may even 

be possible to identify some additional strains that 
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could be assessed to see i.f the-r-es any advantage. 

Again, , I think the good news is that some 

of these strains that are being evaluated seem to hold 

some promise including the B/Hong Kong/330/2001 strain 

itself that was selected or recommended by WHO. 

Again, I think that is really all I need to say here 

unless there are some questions or comments. 

DR. COUCH: This is Couch, Roland. Was 

there any discussion of a quadravafent vaccine at the 

WHO meeting in Geneva? 

DR. ~~V~DOWSKI: Yes, there was, The 

concerns expressed at WHO were similar to what I had 

mentioned at the outset, There's a concern that it 

maybe difficult for regulatory authorities around the 

world to be able to assess the vaccines and how they 

are being produced, That was discussed. It was a 

conscience decision. 

DR. ~A~: Other questions for Dr. 

Levandowski? Then 1 guess we can roceed. Roland, 

can we ask you at this point to do your options 

analysis? 

DR. LEVANDOWSKI: Yes. Nancy Cox was 

going to do that. 

DR. DAUM: Oh, sorry. Great. 

Dr. cox * 

NEAL R. GRQSS 

(202) 234-4433 

CQWRT REPORTERS AND TRANSCRIBERS 
1323 RHODE ISLAND AVE., NW. 
WAS~~N~T~~, 0.C. 20005-3701 www.nealrgross.con 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1.8 

19 

20 

21 

22 

23 

24 

25 

57 

DR. cox : Yes, I'll do that. I would 

first like to mention that we"ve been very busy trying 

to isolate some additional B/Vie-like strains in eggs 

and we were quite successful actually and have four 

more B/Vie lineage strains to send out to the 

manufacturers this afternoon. 

I just wanted to let people know that 

those re available. We had been proceeding without 

knowing that the B/Hong Kong/330 and Hawaii viruses 

are growing better now for the manufacturers. 

Okay. So now I'll go on to recap the 

information for the influenza 3 viruses and then 

summarize the option, 

First of all, there are two antigenically 

and genetically distinct lineages of viruses 

represented by the Sichuan/379 strain, the Hong 

Kong/330 strain. Antigenic drift has been detected in 

both lineages. There is evidence that some influenza 

viruses in the vaccine HA lineage are less well 

inhibited by antisera from people immunized with 

current vaccines. 

Strains in the B/Vie HA lineage have been 

isolated in a number of countries and continents where 

they have not previocs!y been found. Stains in the 

Vie HA lineage are poc3 riy inhibited by antisera from 
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people immunized with the current vaccines containing 

B/Sichuan/379-like viruses. 

Vaccine studies indicate that one HA 

lineage may produce antibody responses to the other 

lineage in immunologically prime persons. But 

previous studies that have been done indicated that 

was not true in unprimed individuals. 

The Sichauan-like strains that have been 

mentioned, Johannesburg/S, Victoria/504, and 

Guangdong/X20 are being used for manufacturing current 

vaccines, The i3ei.j ing/243/97 and Guangdong/797 stains 

have been used in production of experimental vaccines 

used for commercia vaccine that had been marketed in 

some parts of Asia. 

As we know from our meeting in January, 

influenza B viruses from both HA lineages have beer, 

sent to the manufacturers far evaluation for a vacche 

production. The options really are, fl) to retain C!-XS 

current B Sichuan-like vaccine strains. The pro wau:;? 

be that manufacturing is well-defined and relatively 

predictable. 

Against that position is the fact that FX+J 

variant strains have been identified in the vaccine %3. 

lineage, and strains in the Vie HA lineage due 

appearing in increasing numbers and in new regions :f 
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the world. 

Some influenza B strains, particularly 

those in the Vie HA lineage are not well inhibited by 

post-infection or post-immunization antisera. 

Option No, 2 is to update the vaccine 

strains to a more recent B/Sichuan lineage virus. 

Now t the pro to this approach would be that vaccines 

mist provide better coverage for current influenza B 

viruses in that lineage. 

Several Canada strains were identifiedand 

they were being examined for suitability by 

manufacturers although certainly less attention has 

been given to these strains. 

Against option 2 is the concern that a new 

strain may not provide superior immunogenicity and 

efficacy compared to the current vaccine, and the fact 

that new influenza B strains may cause difficulty to 

manufacturers which is true for any update that we 

might do. 

And that a new B/Sichaun group virus would 

not be expected to provide better cross-protective 

antibody against B/Vie lineage viruses than the 

current vaccine. 

Option 3 is CO change the current vaccine 

strain to a representative virus on the B/Vie lineage 
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such as B/Hong Kong/330 and similar viruses. The pro 

to this approach is that B/Victoria lineage strains 

have spread beyond Asia to North America to Europe and . 

predominate in some countries. 

B/Vie strains have been identified in the 

continental U.S. for the first time in over 10 years 

so there is a fairly large cohort of children; that 

is, virtually everyone under 12 years of age that are 

unprimed for this virus. 

Most adults, though they are 

immunologically primed, have fairly low antibody 

levels to current B/Vie lineage viruses. We have seen 

this to some extent in the serologies that have been 

done here, but it was very apparent in data that was 

presented at the WHO meeting from Japan where they"ve 

done a sera survey in a cross-section of the 

population. 

Even though /Vie-like strains have 

circulated at low levels, there is very little 

antibody ta these strains compared to the levels of 

antibody to the current vaccine strains. 

We know that current vaccines containing 

the B/Sichuan-like strains do not induce antibodies 

against the current Vie Lineage viruses or high Levels 

of antibody. Investigatianal vaccine containling 
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Shangdong antibodies again type 13, the trial lineage 

&rain& including Hawaii/lo, B/Hong Kong/330, and 

others that Roland mentioned. 

And in immunologically prime persons 

investigational vaccines containing Shangdong/797 

virus induces antibody levels to the Yamagata lineage 

strains, although in some cases at a bit reduced level 

compared to the B/Vie lineage strains. 

Against moving toward a B/Victoria strain 

is that B/Yamagata or B/Siehuan/379 Lineage viruses 

may still circulate and may process and become 

dominate again. We don't know for sure that they are 

going to die out. 

We know from previous studies in 

immunologically unprimed children that production of 

antibodies against the nonvaccine influence of B/HA 

lineage would not be expected. There is some danger 

in moving to a B/Vie lineage virus. In any case, 

whenever we change vaccine strains, as I menC.oned 

before f we have the uncertainty about how those 

particular strains are going to perform with regard to 

production. 

I'll close there. I think wefre ready for 

any questions or discussion. 

RR. DAurJI: Let's open the floor to just 
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that. We've heard the options and perhaps there is 

additiqnal clarification you need or points you want 

to raise. 

DR. COUCH: couch. If you were seXecting 

a variant of Sichuan, what would the selection be? Do 

you have a candidate? I don't think that's where 

we're going but I would be interested in that as an 

opt ion. 

DR. CCX: We had sent out some additional 

strains and perhaps will have some information about 

how well they grow later on. We had sent out a 

Sichuan/379. There are some strains available. 

DR. COUCH : The data in the cross- 

reference charts, I didn't see any convincing drift of 

viruses L1 That was the reason for the question. 

That's all right. 

RR. c0.x : It's the Shizuoka/lS and the 

Sichuan/317 strains, and I think we sent one or two 

more strains out to the manufacturer. 

RR* RAW: Other comments or questions? 

DR. DECKER: Michael Decker. A question 

and then probably a comment. The question is do we 

have manufacturing representatives from any of the 

manufacturers online ca offer any update on 

performance of the ca;r;d;date B/Vie lineage strains? 
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Hearing none, then I'll offer a comment. 

It's my understanding that we are having 

reasonable success with the B/Hong Kong strain that 

WHO nominated as the preferred recommendation, 1t"s 

not reaching the levels yet of what we've accomplished 

with Shangdong but it's reached the level where it's 

a reasonable choice and from our point of view 

concerns about the manufacturing capability of that 

strain does not need to inhibit the choice. 

It"s my understanding, but 1 would love to 

have it confirmed, that Whyafus is reasonable success 

with the Hawaii strain. I haven't heard how 

Powderject is doing, 

DR, LEE: This is Stan Lee from Adventistr. 

Pasteur. I just wanted to confirm what Dr. Decker has 

said and also what Dr. Levandowski has said, OLir 

experience with the B/Victoria lineage is it has 

reached about 75 percent of typical yields for 5 

strain production. 

DR. DAUM: Okay. 

DR. DECKER: The final comment on this 2s 

that given the impression I have, the differer;c 

manufacturers are having differential success w:,::: 

various strains in the B/Vie lineage. I wot;:j 

recommend that if the committee votes to switch Ccl;: A 
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B/Vie lineage strain, that it authorize -- that it 

vote for that lineage but leave the selection of the \. 

specific working strain to the manufacturers in 

collaboration with the FDA and CDC. 

DR. DAUM: Other comments or input? Okay, 

Perhaps we will proceed then. 

DR. KOHL: This is Steve Kohl. 

DR. DAUM: Hi, Steve. Go ahead. 

DR. KOHL: I'm feeling very uncomfortable 

with the options that are outlined. It does not 

appear to me that we have a very strong feeling as to 

which B lineage is going to be circulating in the U.S, 

As usual, if that is the case, then the 

people who are going to be left the most uncovered 

whatever we do if we are restricted to only one B 

selection are the young children, the children who 

have not been primed. 1”~ very uncomfortable with 

that. 

1 wonder if there could e SoMe discussion 

in the committee. 1 wonder if Dr, Levandowski could 

comment about the absolute impossibility of a 

quadravalent vaccine is really where we are if it% 

that impossible 

DR. DAUM: Dr. Levandowski, perhaps you 

should initiate a response to that. 
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DR. LEVRNDOWSKI: I think it would be 

probably at this point in time impossible to have a 

quadravalent vaccine and have it available in time for 

use in the market and meet everybody's needs to have 

a vaccine available. 

I tried to point out that there are a 

number of issues, not just the numeric ones but some 

real. issues in terms of how manufacturing gets done to 

accommodate. good manufacturing practices, and also 

questions that I think would be ones that we want to 

see answered for making what would be a relatively 

aggressive change in what the vaccines have done. 

1 guess I would mention one other option. 

Maybe not an option but an alternative strategy that 

has been discussed in the past in our meetings. Not 

recently but in the distant past. The same kind of 

discussions came up actually when the change was made 

from the B/Victoria/287 strain to the ~~~arn~gata/~~~~ 

strain in 1988. 

That recommendation was made actually 

without B/Yamagata/l688 strain ever appearing in the 

United States and was based on the rapid spread of 

those strains in Japan and maybe a few other countries 

in Asia. 

Although it: is unpredictable what happened 
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on that occasion was that once that strain started to 

move, in the United States at least it just placed 1 

entirely the B/Victoria type strains and in Europe it 

was about SO/SO. Subsequently it was all B/Yamagata- 

like. 

What was discussed at the time was the 

concern that there might be unprimed children who if 

the vaccine contained only B/Yamagata/2688 would be 

susceptible to B/Victoria/287. There was discussion 

about the possibility of a monovalent supplemental 

vaccine that could be used, 

Some of the issues that were discussed, 

and I think Dr. Couch and maybe r. Eickhoff will 

remember some of these discussions, but the issues got 

down to very practical ones about how do identify who 

should get the vaccine and then the logistics of 

getting that vaccine to the point of use* 

Nevertheless, there was an effort to hold 

on to what was material that had been used for making 

the B/Victoria/287 vaccine to keep that stored C-L the 

event that it was something that would be thought to 

be necessary. 1 guess at this paint we axe still, 

relatively early in the season. 

Nancy Cox mentioned that the numbers are 

still, going up and sometimes as time goes on the 
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epidemiology really does indicate very clearly where 

things are going to go, Sometimes there is what we 

term a herald wave where a late outbreak or late 

portion of the influenza season turns to a different 

strain and it seems to be the strain that sometimes 

becomes the predominant one the following season. 

I don't know if we're seeing that with 

influenza B. It doesn't seem to be because of the 

number of isolates at this point but that is something 

that may help to clarify. What I'm trying to say is 

1 think that there is another possible solution for 

some specific population but not a very good solution 

because of the logistics but still a potential 

solution. 

DR. EElIX.HOFE: : This is Ted Eickhoff. 

Again, I do remember those discussions, Roland, from 

over a decade ago. T think Dr. Kohl is reflecting the 

discomfort that anybody feels when they are trying to 

anticipate what is going to happen next year. 

Based on what we've learned in our January 

meeting and today again about how the B/Vie lineage 

strains are spreading, I would have a high degree of 

-- 1 think there is a high degree of likelihood that 

we"11 see that predominate in the United States next 

year if, indeed we have a B year next year. 
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DR. LEVANDQWSKI: I agree. I agree. 

DR. DAUM: ,. Can we take some comfort, 

Roland, or Nancy, that only 1 percent of the strains 

that have been recovered this year have been type B in 

the first place? Therefore, this uncertainty that 

Steve is certainly expressing for all of us is a 

relatively minor contribution to the overall 

epidemiology or is that not necessarily the case? 

DR. CQX: I think that what we're trying 

to do is anticipate what will happen next year, It 

could actually have a fairly B year next year. Based 

on our past experience with B viruses and with 

influenza in general, I would tend to think that we 

are likely to have a relatively -- we may have B next 

year and we are likely to have B/Vie-like viruses. 

We may have some Sichuan-like viruses 

circulating as well, It's just impossible to predict. 

The fact that we had low-levels of activity this year 

doesn't help us say what's going to happen next year. 

It actually makes it more likely that we'll have a 5fih *\urv 

of B next year. 

DR. POLAND: And aren?. we, Nancy -- ~2 

is Greg Poland -- led by the knowle ge that there 

\ 1 ‘a.,. 4 

‘S 

relatively low levels of, let me use the term, her4 

immunity out there to the B/Victoria-like viruses? 
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DR. cox: Yes. Correct. 

3. MS. FISHER: Excuse me. Barbara Fisher. 

DR. DAUM: Hello. 

MS. FISHER: Hi. I have a question. 3s 

B/Victoria virus, is that B/Victoria flu a more 

virulent flu than A? 

DR. CUX: No, it is not. 

MS, FISHER: Thank you. 

DR. DAUM: Other questions? 

DR. KIM: Bob? 

DR. DAUM: Yes. 

DR. KIM: This is Kwang Sik Kim, Quick 

question. As we heard, there was a trend toward the 

increase in B/Victoria Lineage but it is unclear how 

it is going to pan out in the U.S. Certair,ly data is 

still, coming to the U.S. 

The question is that when will.3, perhaps 

would be the latest time that we have to make a 

decision on a list of B, with those numbers coming in 

maybe lower but to give us a little it more assurance 

that initially we report four out of 22 and ROW it's 

eight out of 26, 

Let93 say four or six more coming in 

within the next week or two maybe tied to the Victoria 

lineage so I think there is some sort of assurance of 
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keeping involved. My question is when would the 

latest,,time that we have to make a decision on this? 

DR. DECKER: We're there. Michael Decker 

here wearing my industry rep hat. I think all three 

manufacturers I think would be very uncomfortable with 

the committee failing to select one single B lineage 

today. 

DR. MIDTHUN: This is Karen Midthun. I 

just want to make a point getting back to what Roland 

was saying earlier, T just wanted to clarify. 

DR, DAUM: Dr. Midthun. 

DR. MXDTHUN: Yes a I'm sorry. This is 

Karen Midthun. I just wanted to clarify that witzh 

regard to what Roland was saying earlier that a 

discussion at an earlier time point back in 1988 had 

been the potential to use a monovalent B vaccine in 

addition to the trivalent that was in use. As Roland 

said, there were a number of considerations and 

difficulties perhaps with implementing something Like 

that. Thank you. 

DR. DAIJM: Other comments or input before 

we start pulling? 

DR. SACHS: This is Jody Sachs at the FDA. 

I wanted to at this time before we open up a vote, I 

wanted to open it up for a public hearing. I'm going 
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to ask the people here. Nobody has come forward so 

far buf is there anyone in the room who would like to 

address the committee at this time? 

DR. DAUiV: Committee comments first? 

DR. SACHS: I don't see any -- there's no 

one coming forward right now, Thank you. 

DR. DAUM: Okay, Jody. Are there other 

comments from committee members? Okay. Well, I think 

it's time to solicit an opinion about what to do here. 

The question for this session is what strain should be 

recommended -- 

DR, SACHS: Excuse me one second. Is it 

possible, Dr. Daum to pick up your handset and just 

talk from that while you read this? It's still hard 

to hear you. Thanks. 

DR. DAUM: Is that better? 

DR. SACHS; Yes. 

DR. DAUM: The question is what strain 

should be recommended for the influenza E\ component of 

the 2Q~2~2~~3 vaccine? The list I have in the a 

of a seating arrangement is an alphabetical one. I 

think I'm going to take chairman's prerogative and ask 

Dr. Couch to initiate the discussion. Then we will. go 

down the list in alphabetical order. 

DR. COUCH: All right. 1'11 comment. 1 
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don' t actually think the discussion is a very 

compl.iCated one. I'm being redundant, 1 know, but I 

was leaning toward what might be tailed the cautious 

conservative view of splitting it between the two B 

candidates but I would not have done 1-5 of each. 1 

would have done seven and a half of each. 

Roland has made it very clear to us from 

a regulatory point of view that's not really an option 

and might even be a problem for manufacturers. 1 

think it's very clear that we have to select a single 

antigen and that certainly could be considered a 

standard decision anyway. 

I think the data is very clear and I think 

we said that back in the original meeting as well. that 

it has to be Victoria. The only discussions we've had 

otherwise is to whether we might also need to cor,sider 

B/?&A-man derivative. 

Since that is stiLI, at the discussion 

stage only as a backup should it become necessary+ 3 

think our recommendation is very straightforward that 

we harmonize with the WHO and that we recommend that 

the B/Hong Kong/33&like strain. 

DR. DAUM: Dr. Couch, 1 might ask you and 

subsequent committee members as well, to weigh in OTT 

the suggestion of Dr. 3ecker, that we allow some 
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DR * COUCH : I think we traditionally do 

that when we say B/Hong Kong/330-=like strain. 

DR. DAUM: Right. 

DR. COUCH: And then the actual strain is 

always decided between the manufacturers and CBER, 

DR. DAUM: So the answer is yes? 

DR, COUCH: The answer would be yes, 

correct. 

DR. DAUM: Thank you very much. 

Dr. Aguilar-Cordova. 

DR. AGUILAR-CQRDOVA: Yes rn I would agree 

with what Dr. Couch said. 

DR. DAUM: Very good. Any additional 

comments? 

Diaz? 

DR. AGUILAR-CORDOVA: No. 

DR, DAUM: Okay. 

Dr. Diaz, Dr. Diaz, are you there? Ez. 

Dr. Dawdle. 

DR. DAWDLE: Yes, Walter Dowdle. z agree 

with Dr. Couch. 

DR. DIAZ: Dr. Diaz, Can you hear me? 

Oh, hi. There you are. Yeah s 

I did-n?. hear you before but we can hear you fine I-KYL 
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DR. DIAZ: Good. Thanks, I would just 

weigh in with the same comments, that 1 would prefer 

changing to B/Hong Kong/330-like strain. 

DR. DAUM: Thank you very much. 

Dr, Eickoff: 

DR. EICKOFF: I: concur. 

DR. DAUM: Dr. Faggett, are you here? 1 

think he might not be. We'll come back. 

Ms. Fisher. 

MS. FISHER: I concur. 

DR. DAUM: Dr. Goldberg. 

DR. GOLDBERG: 1 concur. 

DR. DAUM: Dr. Griffin was not here 

before + Is she here now? 

Dr. Katz? 

DR. KATZ: This is Sam Katz, I"d like to 

confer -- concur. 

DR. DAUM: You can do both. 

DR. KATZ : I would add one caveat. I 

think most people are aware that there is an 

increasing move among the pediatric community with 

young children, perhaps between six months and two 

years of age, receiving influenza virus vaccines. Not 

recommended but "'encouraged'" at the last meeting of 

ACIP. 
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This whole question of whether children 

would pe naive to a strain, if we got Victoria-like 

strain in this year and there is indeed an enhanced ' 

use of vaccine among the pediatric population, 

particularly the young susceptibles, this might indeed 

abort some of the concerns you have about their not 

having previous experience not in 2002103 but 2003/04 

comes around and with the unpredictability of 

influenza patterns, that may save us some grief. 

Anyway I 1 vote yes. 

DR. DAUM: Thank you. So you concurred 

and conferred. 

DR. KATZ: Thank you. 

DR. DAUM: Dr. Kohl. 

DR. KOHL: I concur with Dr. Couch but I'm 

uncomfortable with the (inaudible) L( 

DR. DAUM: You want to go on record 

stating why? 

DR. KOHL: 1 would, 1 guess, reinforce a 

comment that Dr. Couch made in terms of really needing 

some more research on children and on everybody with 

quadravalent type thing if we get in the situation 

again. 

DR. DAUM: Thank you. 

Dr. Markovitz. Maybe we can recover Dr. 
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on the record as saying because we've been saying it 

far so,,many years that, No. I, we do need pediatric 

sera and have pediatric subjects involved. IJo. 2, at 

SOME" point we really do have to give SeriOUS 

consideration to the idea of quadravalent vaccines. 

DR. DAUM: Thank you very much. 

Dr. Snider. Dixie, are you there? 

DR. SNIDER: I'mhere, Bob. I concur with 

what Bob Couch has said and would also add my voice to 

those who have called for the solu'ilion to the issue of 

trying to make the best public health decision and get 

the coverage under conditions of uncertainty like this 

in which we have two candidates, B lineages, that 

ideally we would like to cover but far reasons of 

feasibility, regulatory, and so forth. 

We don't apparently have the ability to do 

that, but I Chink we do need to find a way around 

that. 1 also concur with what Steve Kohl said and Bob 

Couch said and others about the imporeance of the 

data for children. 

DR. DAUM: Thank you, Dixie. 

David Stephens. 

DR. STEPHENS: Uh, yeah. 1: think there is 

increasing evidence for B/Victoria. I think 1 concur 

with No. 3 and Bob Co~2ch's comments. 
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DR. DAUM: Thank you very much. 

t. Dr. Whitley. 

DR. WWITLEY: r support Bob"s 

recommendation. 

DR. DAUM: Thank you very much. 

Perhaps least, and certainly last, II also 

think that B/Victoria is the way to go here, but I]"rr; 

also mindful of the comments and just want to go on 

record reinforcing them. The pediatric issues that 

have been raised, the research that needs to be done 

to establish how to make an additional valent vaccine 

should it be desired again in the future. 

My annual Lea for studying people who get 

influenza despite being vaccinated to try CO 

understand why that's so. 1 think a very small. 

contribution for each dose that's sold might heI+ 

support some of that work which is badly needed. 

DR. SACKS: Hi. This is Jody Sachs frc~ 

the FDA. I just wanted to ask three people if they 

were present to go ahead and vote. Dr, Markoff -- 

Markovitz. I'm sorry- Is he present? Okay. i=r, 

Kim. 

DR. KIM: I support Dr, Couch' s 

recommendation. 

DR. SACHS: Thank you. There's one mar@ 
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DR. DAUM: Dr, Faggett is not on and Dr. 

Markovitz is not on. 

DR. SACHS: Okay, We're good. Thank you. 

DR. PALESE: This is Peter Palese. Could 

I just make one other comment on the record? 

DR. DAUM: Go ahead. 

DR. PALESE: I would like to see some 

utiZization of tests as well. T. would like to know 

how good these antisera are in terms of utilizing 

virus not only in terms of hemagglutination inhibition 

and that goes along with more research which some of 

our members have supported. 

DR. DAul"li Thank you very much. 

X would like to bring this Session L now 

to a close and thank Drs. Couch, Dowdle, Eickoff, and 

Poland for their participation. I would also like to 

propose that we have a five-minute no hang-up break 

for those that nee to run out to the potty and then 

we'51 cantinue at exactly 1:30 central, 2:30 easternS 

Steve, I: don't know what that makes you. 

DR. KOHL: Bob, I"rn not going to be part 

of the second session. I want to say goodbye to you 

all, 

DR. DAUM: Okay. 
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DR. DAUM: Yes. 

7. DR. AGUILAR-CORDOVA: I'm new to this and 

I just wanted to get a little bit more information. 

I've heard a lot of discussion about the quadravalent 

and trivalent and the 7.5 micrograms versus 15 

micrograms. What I wasn't quite clear is what 

happened and what the data is or has been discussed as 

far as the amount and the affect of the change from 15 

to 7.5. Given all the discussions about the number of 

doses that might be available, I have just a quick 

comment on whether 15 micrograms has been settled as 

the standard and does that have to be? 

DR. DAUM: What the committee said was 

that 15 micrograms remains our standard but we base 

that upon comments that were offere by experts at the 

beginning. Perhaps FDA folks or CDC folks want to 

make one comment about this but then we really must 

move on. 

Roland or Nancy, are you still there? 

DR. cux: Roland, I: think it's more of an 

FDA issue. 

DR. L~V~DUW~Kr~ Right t Dr. M~dthu~ may 

be able to help me out here also. What we said at the 

beginning was that current vaccines have been 

standardized to 15 micrograms of each of the 
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hemagglutinins that are contained. 1 think all. the 

information that we have from modern influenza 

vaccines comes from vaccines that have contained 15 

micrograms of each of the H&S. 

TO change that formulation, the 

expectation is that there would need to be some type 

of clinical studies to indicate both the safety and 

the efficacy of the vaccine. That would be the same 

as what we would be looking at for any other kind of 

vaccine. 

DR. MIDDLE; Right. I guess to summarize 

it‘ it would be very, very difficult, really 

impossible, to get the type of clinical data assembled 

in time for this year to actualXy get a quadravalent 

preparation available. I think we did hear a lot of 

input that it would be very desirable to try to 

generate data so that in the future we would have data 

that would be able to address this issue. 

DR. DAUM: -- gone over but I agree with 

Dr. AguSar-Cordova that this is an area that we need 

to think about some more and have more input on. 

Let's now move to Session 2 proper. Jerry 

Weir, are you there? 

DR. SACHS: This is Jody from the EDA. I 

would just like to state that Dr. Weir, Dr- Feinstone, 
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and Dr. Markoff are present and they are ready ta go 

far Session 2. Dr. Lemon is on the calI. ready to go 

also. Thank you. 

Thank you very kindly. with 

that, I'll again call on Dr. Weir for the overview of 

the Division of viral products. 

DR. WEIR: Hi. This is Jerry Weir from 

the Division of Viral Products. Can everyone hear? 

Okay. For the remainder of this session we are going 

to review the site visit report for the Laboratory of 

hepatitis Viruses and vector-borne viral diseases, 

This site visit took place on November 6, 

2001. What I'm going to do is just give a very brief 

overview of the Division of Viral Products, I think 

most of you may have a handout to follow along. 

The Division of Viral Products is one of 

three division in the Office of Vaccines, Research, 

and Review. At the present time X am the actir?,g 

director of the division. Delores McVitty is the 

acting deputy director of the division, 

There are seven laboratories in f-,k-z 

Division of Viral Products; the Laboratory cf 

hepatitis Viruses, the Laboratory of Vector-Borne 

Viral Diseases, and the Laboratory of Retrovirzs 

Research, the Laboratory of DNA Viruses, the 
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Laboratory of Pediatric and Respiratory Diseases, the 

Laboratory of Immunaregulation, and the Laboratory of t, 

Methods Development. 

As I said earlier, the site visit focused 

on the review activities of two of these laboratories, 

that of the Laboratory of hepatitis Viruses, and the 

Laboratory of Vector-Borne viral diseases. 

In general, the mission and the functions 

of the -- 1"m sorry. Go ahead, 

DR. DAUM: Dr. Weir, are you there? 

DR. SACHS: Yes * Go ahead, please. 

DR. WEIR: I'm still here. 

DR. DAUM: Good. Go ahead. T think Ms. 

Fisher just joined. 

DR. WEIR: Okay. 1'13, continue. I was 

about to talk about the overall mission and functions 

of the Division of Viral Products. Briefly we have 

research efforts and review responsibilities. The 

laboratories and the research efforts in the different 

laboratories focus on a variety of topics and they 

include viral pathogenesis, vaccine development 

evaluation, viral vector evaluation, as well as 

vaccine safety and efficacy. 

In general. our review responsibilities 

mirror those research efforts or the research efforts 
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support the review responsibilities. In a11 of our 

laboragories we have responsibilities for the review 

of investigation of new drug applications, biological 

license applications, as well as we're responsible fur 

the release of viral vaccines and numercms post- 

marketing activities. 

The Division of Viral Products has a fu1L 

time staff of approximately 67. A total staff, 

however, is over 100, about 310 as of today. This is 

mostly because of post-doctoral fellows that are 

brought into the division on soft money. 

Since the site visit committee met, 

however, we now have a potential increase in FY 02 of 

more than 10 full-time staff members as a result of 

counter-bioterrorism efforts for this year. The 

budget for FY 02 is approximately at this time about 

1.1 million* When the site visit committee met in 

November the figures for this year were not available. 

This I*1 miIlionrepresents about the same 

budget as last year and this is an increase. As I 

painted out to the site. visit team at that time, this 

is an increase over a low of $750,000 to $800,000 in 

operating funds in FY 99 and FY 2000. 

We also, as I pointed out at that time, we 

have supplemental funding from outside sources which 
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and rabies. 

?. On November 6, 2001, the site visit 

committee met to review the progress of the programs 

of the research programs in these two laboratories and 

they evaluated individuals in these two laboratory 

programs for their progress and assessed the future 

directions of where these two programs were going. 

Briefly that is the overview and I'm going 

to go back on speaker phone now as we turn to -- 

before we turn to Dr. Feinstone. 

DR. DAU'M: Thank you very much, Dr. Weir. 
1 

Are there committee questions or comments for Dr. ., 

Weir? 

DR. KATZ: This is Sam Katz. I have one 

question. Why is hepatitis A virus in the vector- 

borne Lab instead of the hepatitis Lab? 

DR. WEIR: That goes back several, years. 

Dr. Feinstone may tell you more but there was a 

potential conflict of interest because Dr. Feinstone 

was one of the co-discoverers of hepatitis A. 

DR. DAUPl: Thank you. Dr. Weir, I have a 

question e The FY 02 budget of approximately $1.1. 

million, that I presume does not include salaries of 

those working there. 

DR. WEXR: That's correct. I: was only 
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referring to operating funds.. 

DR. DAIJIY: How much of those are earmarked 

for the research operation? 

DR. WEIR: Well, that is essentially our 

research operating budget. That also includes the 

overhead for the division itself but essentially that 

is our research budget. 

DR. DAUM: Other committee questions or 

comments? Gaod. Then Let's go on to hear from Dr. 

Stephen Feinstone regarding the synopsis of the 

Laboratory of hepatitis Virus. 

DR. FEINSTONE: Good afternoon. This is 

Steve Feinstone, I'm going to present the program of 

the hepatitis Lab. The hepatitis Lab was begun in 

1989 and continued through this time. 

OriginaLly we had two groups within the 

Laboratory, a hepatitis A group and a hepatitis C 

group. In recent years the hepatitis A group bus 

headed by Gerardo Kaplan who has now moved to t!x 

Office of Blood where he has taken a position as a f~ib 

chief t 

Presently we have just the one group x 

the hepatitis Laboratory that's focused primarily ;= z 

hepatitis C. We have seven members in the laboratory 

now f myself and six other individuals. Marion Majcr 
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is a visiting scientist. Deb Taylor is a staff 

fdlUW 1' Montserrat Puig is Qakridge fellow. Kathleen 

Mihalik and Peter Thompson are biologists. Recently 

Tanya Orin from Australia has joined the laboratory 

and is a Fogerty fellow. 

The laboratory has regulatory 

responsibility for all the hepatitis viruses including 

hepatitis A, B, C, and E. We have no -- we've had no 

applications dealing with hepatitis D or Delta. 

We are involved in the regulation of 

hepatitis A. As Dr. Weir explained, I have a conflict 

of interest so I: personally do not deal with hepatitis 

A but Marion Major in our laboratory does do review 

work for hepatitis A, 

In recent years Dr. Markoff has been very 

active in review epatitis A vaccine applications, 

especially during the clinical reviews whit is the 

major part of the review work. However, those 

applications were also handled in the hepatitis 

Laboratory by Dr. Kaplan. 

As I said, we have applications and 

regulatory work in all, the major hepatitis viruses 

except for hepatitis D, We also function outside the 

office. I frequently am called on for consultations 

by the Off ice of Blood or the Office of Therapeutics. 
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Debra Taylor, who is very knowledgeable in 

interferon, has been working with individuals in the 5, 

Office of Therapeutics on interferon applications T: 

think that is most of our outside the office work. 

From the research point of view, as Dr. 

Weir pointed out, our major foctzs has been in the area 

of the immune-biology of hepatitis C. We have a major 

program to study the immune response in using 

chimpanzees that are inoculated with a monoclonal form 

of hepatitis C virus that was derived from the 

infectious HCV CDNA clone developed with Charlie 

Rice's laboratory now at the Rockefeller. 

Using that material, we studies immune 

responses in chimpanzees in what we hope is a very 

controlled way. This is work that is largely 

sponsored by an NCI grant which I'm co-principal 

investigator with Charlie Rice, As I said, that is 

the major project in the laboratory right now, 

In addition ta that, Dr, Taylor has 

initiated a program to study mechanisms of interferon 

resistance to hepatitis C virus. We are also working 

actively now on trying to develop small animal. models 

for hepatitis C that will hopefully reduce our 

dependency on chimpanzees, 

The details of the program are presented 
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In the briefing book* Beyond what we do in the 

laboratory we also have major collaborations with 

various groups both in the intramural community at NIW 

and extramurally we work very closely with Charlie 

Rice's laboratory, with Harry Greenberg in the 

extramural program, 

Intramurally we work with Jake Liang, 

Barbara Rareman, Jay Rasophski, and Curt Harris. We 

also have a lot of cooperation53 with Mei Ying Yu and 

the Office of Blood. 

I think that generally sums up the 

pxogram, 

DR. DAUM: Are there questions or comments 

from committee me ers for Dr. Feinstone? IIf not, 

we'll say thank you very kindly and ask for DL 

Markoff. Hopefully he's here, 

DR. SACHS : Y-6253, fiefs here and ready to 

sJo* 

DR. DAUM: He's here and ready to go to 

give us a synopsis of the Laboratory of vector-borne 

viral diseases. Dr, Markoff. 

DR. MARKOFF: Thank you very much. Thank 

you members of the committee for being present. 

I hope everybody received the three slides 

that 1 sent out late last week. In the first of those 
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slides you can see an overview of the organization of 

the laboratory and I'm going to say a few words about 1. 

that. 

You might note on the slide that the LDVD 

includes the electron microscopy staff which consist 

of Dr. Jackwell and Muller and iologist Marilyn 

Linguist. The EMS, as I call it, was not reviewed 

during the recent site visit because they have more or 

less a regulatory function. 

rn addition to the EMS, then the 

laboratory consist of five FTEs and that would include 

myself, staff scientist Dr. Barry Falgout, Senior ' s 

Staff Fellow Dr. Robin Levis, and Microbiologist Janet 

Burn and Stephanie Polo. 

Currently in the Laboratory we also have 

an Oakridge fellow, Dr. Li Vu, and a guess worker Dr, 

Eileen Kelly wha is on loan to us from Walter Reed 

Army Institute of Research. This is a total of seven 

investigatars in the lab at the moment excluding the 

EMS, 

LBD reviews all the submissions related to 

vaccines fur the prevention of vector-borne virus 

diseases, This includes the licensedvaccines YF-vax, 

which is the yellow fever vaccine licensed in this 

country to Adventist Pasteur and JE-vax. Those are 
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vaccines for yelluw fever and JE respectively, of 

Courses 

These are both flavi virus pathogens, 

Other flavi virus vaccines under development include 

novel JE and yellow fever vaccines, mono and 

tetravalent Dengue vaccines, and vaccines to prevent 

illnesses caused by tick-borne encephalitis and West 

Nile viruses. 

LBD also reviews vaccines related to the 

new world alpha viruses such as Venezuelan, Western, 

and Eastern Equine encephalitis viruses* Additional, 

victor-borne virus athogens are targeted for vaccine 

development and the Xist includes some of the arena 

viruses such as Lhasa fever and Junin viruses and 

phila viruses such as E-boli and Marburg, We don? 

have any applications for the latter viruses at the 

moment, hawever, but these would also fall under CYX- 

purview. 

LEEI has also reviewed ~es~o~s~~~~ity for 

rabies, all rabies f and hepatitis A vacciz 

submissions as Steve and athers have described. Dr- 

Levis is primarily responsible for ishes related CO 

rabies vaccines. 

Robin has taken the lead on behalf of ~~~~ 

in an international effort to claim the potency tezx 
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passage that predate DNA cloning are abrogated, In 

other vords, the vaccine is safer if it comes from an 

infectious DNA. 

The major portion of the support for our 

research effort comes from the Walter Reed group under 

an TAG in which we have agreed to create infectious 

DNAs for each of their existing tetravalent set of 

attenuated Dengue viruses that were initially created 

by serio passage of human virulent Dengue viruses in 

primary dog kidney cells. This effort is led by Dr. 

I%xlgout in our lab. 

This is one example of the use of 

infectious DNAs to enhance vaccine safety. In a 

similar vane, Dr, Ealgout has also created an 

infectious DNA copy of a live attenuated JE vaccine 

strain SA/14/142. That vaccine is used widely and 

successfully in China to immunize hundreds of mil 

Of children against JE but it would likely be 

unacceptable for licensure outside China due to its 

history of both attenuation and manufacture in primary 

hamster kidney cellsl 

We also use the infectious DNA technology 

in our basic science projects and here is a shore list 

of examples. The first one would be that in a recent 

set of experiments Barry discovered that punitive 
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full-length DNA copy of the JE vaccine virus genome 

was infectious despite the fact that it lacked the 

three prime terminal six nucleotides of the RNA. 

RNA isolated from the resulting 

replication competent virus was shown to contain the 

missing six nucleotides indicating that by some 

unknown mechanism they had been restored. This set 

off a chain of experiments using our Dengue-2 

infectious clone which was easier to work with than 

under BL-2 conditions. We were able to demonstrate 

that any number of deletions up to about seven 

nucleotides can be deleted from the three prime end of 

the DNA and these are restored. 

This is evidence for an unknown function 

probably of the viral RNA preliminaries and/or 

cellular proteins to actually restore missing 

nucleotides from the three prime end of the genome 

which will alter the current concept of how this RtJA 

replication proceeds with the virus. 

The second example would be that in 2998 

we published a study of a conserved and 

thermodynam.icallystabZe stem-leuc structure formedby 

the three prime terminal 90 nucleotides of the flavi 

virus genome by site directed mutagenesis of that 

domain and the Dengue-2 genome. 
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One of those mutant viruses derived in 

chat study which we call mutant F, just because it 

came after mutant E, had a host range phenotype in 

that it repLicated only to very Low titres in mosquito 

cells but proved very well in monkey cells. 

We introduced that mutation inta a human 

virulent Dengue-L virus genome an showed that this 

mutant was highly attenuated in monkeys. 

Interestingly, it also displayed the same host range 

restricted phenotype su we are develxqing a 

tetravalent set of mutant F viruses as vaccine 

candidates, 

Finally, Dw e Levis demonstrated several, 

years ago actually that the function of one of the key 

viral nonstructural proteins, and this one could be 

complimented in trends, if a viral genome with a large 

in-frame deletion of NS-1 gene SegU@nCeS was 

introduced into cells eonstituativelyexpressing it as 

one * 

Robin went an ta demonstrate that NS-3 

probably protects virus infected cells from apoptosis 

and that yields of infectious virus from NS-X 

expressing cells, and this is even wild-type viruses, 

are, therefore, increased and we feel that this 

finding couldbe useful in eventualZymanufacturing of 
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. %~ Those are just three examples of how we 

apply some basic science congruent with the mission of 

CBER . 

DR. DAUM: Interesting issues, Committee 

comments or questions for Dr. Markoff? 

DR. KATZ: Sam Katz with a question about 

Dengue . Where are we as far as development of Dengue 

virus vaccines are concerned? 

There are a number of 

vaccines under development by different companies. I 

don't know what I can say about it. I really can?t 

say anything. This candidate vaccine that has come 

from our research was just a fartuitous event. Of 

course, we don't have the wherewithal, the facilities, 

the funds, or even the desire to be vaccine 

manufacturers. That particular mutant virus has been 

patented. That's aILl, I can say. 

DR. KATZ: Thank you. 

DR. I3AU.M: Other questions or comments far 

Dr. Markoff? Okay, With that we wil.3. move into oaks 

public hearing for Session 2. 

MS. SACHS: I'd like to ask -- this :LS 

Judy Sachs of the FDA -- if anyone present would lik 

to speak. There is no one in the room where I am 
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right now that is asking to speak, Thank you. I'm 

going to at this time turn it back TV you, Dr. Daum. 1. 

DR. DAUM: Would you like to have a break 

before we move into closed session, Jody, or can we 

just go right in? 

MS. SACHS: What we need to do is just 

give me one minute to clear the room and ICU start to 

ask the people that need to get off get off if you 

would Like me to -- the few people that need to hang 

UP, I: will be happy to do that. 

DR. DAUM: So we'll, meet at 395 eastern. 

Will that be enough time, Jody? 

MS, SACHS: Yes. That sounds very good. 

Thank you. 

eastern. 

WeCH. go into Session 3 at 3~05 

MS. SACHS: Sounds good. Thank you, 

~Whereupon~ at 3:02 p.m. off the record 

until 3:06 p.m.) 

MS 1 SACHS: Hi. This is Jody from the 

FDA. I just wanted to ask if Dr. Couch, Dr. Dawdle, 

Dr. Eickoff, Dr. Poland are still. on the line, it is 

now time to -- okay. We're fine, Dr. Daum. We just; 

did with the operator. We"re fine. We can go ahead.. 

DR. DAUM: Good. Then let's hurdle along 
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