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Bi opure attenpted to explain other discrepancies
in adverse events in HEM 0115 by noting that there were
nore test subjects than control subjects with a history of
cardi ac di sease or that total henoglobin | evels were | ower
in the HBOC-201 group than in control. Wthin the HBOC- 201
cohort, however, post hoc stratification by the presence or
absence of a history of cardiac di sease showed no
difference in the incidence of adverse events. Further,
information provided in the NVRC briefing docunent
addr esses baseline nedical histories for subjects in the
two cohorts, as we will see in the next slide.

[Slide] This is taken fromtwo tables provided
in the briefing docunent. The slide conmbines two tabl es.
The tabl e provides information about baseline
cardi ovascul ar nmedi cal history for the HBOC-201 cohort and
the RBC cohort. Biopure subset each cohort, as you have
heard today, into two groups. Anong the red bl ood cel
control subjects, the subsetting was by three or fewer
units of red cells received, as opposed to four or nore.
In the HBOC-201n group, the subsetting was by whet her or
not the subjects also received red blood cells. As one
woul d expect froma clinical trial that random zed only
bet ween HBOC- 201 and control, and not by these various
subgroups, there was little difference anong the various

groups in ternms of cardiovascul ar history.
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[Slide] Finally, Biopure hypothesized that the
total henoglobin was |ower in the HBOC-201 armand that his
led to an increased risk of ischema. However, the nmean
1.23-gram per-deciliter difference between HBOC-201 and red
cells in total henoglobin for |owest recorded val ue
probably does not explain the excess of adverse events for
HBOC- 201. Additionally, within the HBOC- 201 cohort,
stratification by nadir total henogl obin above or bel ow 8
g/dl revealed little difference in the incidence of high-
frequency events, such as hypertension, troponin el evation,
or oliguria.

[Slide] Safety conclusions: Excess adverse

events are consistently associated with the use of HBOC-
201, whether one | ooks by red blood cell-controlled surgery
studies or crystalloid/colloid-controlled surgery studies,
whet her one stratifies by age in the surgery studies.
Tot al henobgl obi n concentration and history of heart disease
do not appear to be independent predictors of adverse-event
i mbal ances when assessed in post hoc stratification of the
HBOC- 201 cohort in HEM 0115.

FDA consi ders that these adverse events are
i nportant to consider when thinking about RESUS.

| would Iike to switch gears and tal k about
dosi ng and admi ni strati on.

[Slide] The default rate of adm nistration for
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HBOC-201 in RESUS is, as you have heard, 50 ni/mn,

al though the actual rate will be determi ned at the scene,
according to the nedical judgnent of the EMS provider. The
preclinical database consists predom nantly of studies in
henorr hagi ¢ shock where the rate of adm nistration ranged
fromgravity infusion, not otherw se specified, to 10

nL/ kg/ m n, as you have heard. However, there were no

del i berate dose-rangi ng studi es submtt ed.

Simlarly, there are very limted clinical data
on the rate of administration. For exanple, in the
crystalloid/colloid surgery studies, the rate of infusion
was approximately 3.8 ni/min. |In HEM 0115, the nean
infusion rate was 5 to 5.5 nL/mn, and there were only four
of the 353 subjects who were adm ni stered product above 40
mL/ mn.

As with the preclinical situation, there were no
del i berate dose-rangi ng studies or rate-of-adm nistration
studi es.

[Slide] The linmted safety data for product
adm ni stration at higher dosing rates and doses is a
princi pal concern, given the known intrinsic properties of
HBOCs -- that is to say, vasoactivity and vascul ar
injury -- and the adverse-event profile of HBOC-201 in
previous trials.

Now | would like to switch gears one nore tine
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and tal k about the nortality estimate and chal l enges in
estimating the nortality.

[Slide] There is a wide variability in the
projected nortality for individuals in RESUS based on the
proposed entry criteria. The risk of death is not
equi val ently distributed throughout the range of RTS
scores. The proportion of trauma patients, as you have
heard, who can potentially benefit fromany |ife-saving
treatment is a very snmall subset of the total traum
popul ati on. Most subjects, as you have heard, will survive
their injuries and sone subjects will die no matter what is
attenpted to help them The RESUS trial does attenpt to
enroll the approximately 1 percent of the total traum
popul ation that m ght benefit from an oxygen-carryi ng
resuscitation fluid.

Finally, information on the proportion of serious
trauma patients who are alive at the scene but die before
reaching the ER is not easily available, nor is the
i nformati on on the nunber of people who die prior to EMS
arrival easily avail abl e.

[ Slide] Because of the safety profile of HBOC
201, as you have heard, NVRC has attenpted to enrol
subj ects at a higher risk of dying from henorrhagi c shock,
with or without traumatic brain injury. The first proposal

in the IND was to target a population with an overal
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nortality rate of about 34 percent. However, the estimte
was derived fromin-hospital data and literature citations
that represented retrospective analysis of data, with entry
criteria that may not have natched the RESUS entry criteria
sufficiently. Based on input from FDA, NVRC now proposes
entry criteria of hypotension with RTS scores of 1 to |ess
than 5. They al so propose, as you have heard, to exclude
subj ects for whom bl ood is avail abl e quickly.

[Slide] The Revised Trauma Score is cal cul ated
based on three paranmeters, as shown in this slide. The
wei ghted RTS score is derived fromthese three paraneters
by assigning a coded value to each of the paraneters and
t hen pluggi ng the coded value into the equation seen in the
m ddl e of the slide. The RTS is heavily weighted by the
d asgow Coma Score, so small errors in coding the d asgow
Coma Score can result in large variations in the RTS. For
exanple, a difference in dasgow Coma Score between 8 and 9
can result in a difference in the RTS by the nultiplier
factor 0.93.

[ Slide] The RTS cannot be conputed unless there
are data on all three conmponents. The d asgow Cona Score
is heavily confounded by intubation, severe facial injury,

i ntoxication, and drug use. There is no consensus in the
literature for allocating verbal scores for intubated or

phar macol ogi cal |y paral yzed patients. Studies report a
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| oss of cases for analysis of between 3 and 28 percent,

rai si ng questions about the feasibility of determ ning RTS

reliably in the field. As noted, difficulties encoding the
@ asgow Conma Score portion can lead to large variations in

the final RTS.

[Slide] This is the slide that was alluded to
earlier by Commander Freilich. This was subnmitted to FDA
in one of the IND amendnents by NVRC. This figure does
cone fromthe Wb site noted on the slide. This is a
di stribution of deaths solely as a function of RTS score.
The data are derived froma very heterogeneous patient
popul ation, including those with only head trauma, those
wi th henorrhagi ¢ shock without head trauma, and so forth.

It includes patients with blunt and patients with
penetrating traum

Nevert hel ess, the information captured on the
slide is illumnating. Wen evaluating death as a function
of RTS, it beconmes i mediately apparent that the curve is
signoidal in shape, with the steepest part of the curve in
the mddle. An RTS of 1 to less than 5 includes a
popul ation with a wi de range of survival probabilities. In
the mddle of the range, with the entry criteria proposed
by NRMC, one can see that small inbalances in RTS scores
bet ween cohorts can have a greater effect on nortality

outcone than the 15 percent relative reduction in nortality
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proposed as the primary endpoint of RESUS. Since RIS is
wei ghted nostly by the @ asgow Coma Score, as we have seen
differences in coding for the d asgow Cona Score can have a
| arge i npact on the RTS score.

[Slide] The nunber of subjects and the nunber of
deat hs are not equally distributed throughout the range of
RTS scores, as we will see shortly and as you have seen
earlier this norning in one of the presentations. The
greatest potential benefit to offset risk is distributed
predom nantly to those with | ower proposed scores, while
the | east potential benefit to offset risk is distributed
to those with higher scores. Thus, for exanple, if the
nortality rate were 100 percent, then even a snall benefit
woul d be seen to outweigh the risks. Conversely, if the
nortality rate is only 10 percent, then the tol erance for
adverse outcones would be nmuch less. W are here because
we are somewhere in the mddle.

Agai n, as already noted, snall inbalances in the
RTS score can have a greater inpact on the outcone than the
proposed therapeutic intervention and effect size.

[Slide] This slide is taken from i nfornmation
provi ded by the sponsor. You have seen it in a somewhat
different format this norning. The National Trauna Data
Bank captures in-hospital data, including hospital-arrival

i nformati on. | believe that the data here cover four
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years, from 2000 to 2004, and show again that there is a

wi de range in probability of survival based on entry RTS
scores. Anong these in-hospital subjects, only about 7
percent have conconitant blunt TBI. These in-hospital data
i ndicate that those surviving to hospital arrival who are
hypot ensi ve in the energency departnent and who have
extrenely | ow RTS scores have a very high probability of

dyi ng.

[Slide] Now we are showing you the data in a
somewhat different format. This slide again shows that
anong subjects surviving to hospital adm ssion, those with
very | ow RTS scores due to extrene henorrhagi c shock are at
very high risk of dying. Since RESUS proposes treatnent in
the field, it would be inportant to be able to identify
this patient population in the field, as well as in the
hospital. Wether it is possible to identify prospectively
t hose hypot ensive subjects in the field who are likely to
remai n hypot ensi ve on hospital arrival would be a major
chal I enge for the RESUS protocol

[Slide] The next two slides |ook at the sane
type of information as we have just | ooked at, except that
t hey consi st of prehospital data fromthe same tine period.
As you can see fromthe first slide, the overall nortality
rate is about the same as for the National Trauma Data

Bank, but the distribution of subjects is different. Here
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you see nmany subjects in the RTS decile 2.1 to 3.

[Slide] In the prehospital setting, subjects
with traumatic brain injury represent about a third of the
total popul ation and subjects with traumatic brain injury
are equally distributed in all of the RTS decil es here.

The distribution of subjects and of nortality is different,
as | have said, fromthe National Trauma Data Bank

di stribution, suggesting greater subject heterogeneity in
terms of trauma. The higher nortality in the RTS decile 4
to less than 5 may be due to the inclusion of subjects with
concomtant traumatic brain injury. The presence or
absence of TBI does have an inpact on survival probability.
For subjects without TBI, the range of survival
probabilities here was 7.1 to 62.1 percent, whereas anong
those with TBlI, the survival probabilities ranged from
about 19 percent to about 46 percent.

[ Slide] Conclusions about the nortality
esti mat e:

e Gven the proposed range of RTS scores, the
patient population is likely to be quite heterogeneous.

e Wiile the ranges for nortality and the
characteristics of the trauma victins differ in the three
avai |l abl e dat abases, all indicate a very w de range of
survival probabilities.

* Wiile the overall average nortality is
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approxi mately 58 percent, many subjects will have a
probability of death that is nuch |lower than the average.

| would |ike to switch gears one nore tinme and
tal k about treatment effect.

[Slide] There is on clinical or preclinical
basis to support the estimte of treatnent effect for HBOC
201 in prehospital trauma resuscitation. It is not
possible to estimate the potential nagnitude of the
treatment effect fromclinical trials that have al ready
conduct ed usi ng HBOC-201 in surgery, and there have been no
prospective, random zed, controlled Phase 2 studies
performed or conpleted in consenting trauma subjects from
which to estimate a treatnment effect.

[Slide] The sponsor bases its estinate of
treatment effect and its assessment of |ikely safety for
RESUS on results of a subset of preclinical animl nodels
of trauma and henorrhagi c shock

[Slide] Limtations inherent to the aninal
nodel s studied include their heterogeneity. W have
al ready heard di scussion about this. Many studi es were not
survival studies, while others clearly had survival as an
endpoint. The type of henorrhage varied. In some studies,
henorrhage was controlled, while in other studies it was
not. There were also different resuscitation strategies,

i ncludi ng fixed vol une repl acenent, fixed bl ood pressure-
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driven admnistration, and a conbi nation of bl ood pressure
with heart rate titration. Short and long transit tinmes
wer e nodel ed.

O her limtations of the nodels have al ready been
di scussed and include the use of anesthesia, warm ng
bl ankets, and so forth.

[Slide] Wen the IND regulations were rewitten
in the 1980s, the preanble to the proposed rul e comment ed
on the role of animal studies in clinical drug devel opnent.
Preclinical tests are not intended to supplant data derived
from adequate and well-controlled trials in humans, nor is
safety information derived fromani mal studies intended to
suppl ant safety data derived fromclinical trials perforned
in humans. Thus, the results of preclinical studies do not
establish a quantitative estinmate of treatnent effect and
do not negate safety findings in conpleted clinical trials
i n humans.

[ Slide] Proof of concept that HBOC-201 m ght
sustain life in trauma has been shown in a variety of
animal studies, in a variety of narrowy defined nodels of
| et hal henorrhagi c shock. Although ani mal studies shoul d
not be used to estimate a nunerical effect size,
neverthel ess preclinical data could support studies of
HBOC- 201 in settings where an extrenely high nortality rate

i s expected, such as massive henorrhage, with or wthout
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prol onged delay to definitive care, or in traumatic brain
injury.

Now | would like to switch gears one nore tine.

[Slide] | would Iike to discuss three potenti al
concerns we have over using HBOC-201 in the urban
anbul ance. They are risk of fluid under-resuscitation,
difficulty intitrating the product, and the inability to
manage treat nent-enmergent hypertension occurring en route
to the hospital. The risk that treatnent-energent
hypertension in a subject with uncontrolled bl eeding could
increase the risk of bleeding or re-bleeding is of concern
in all traunma subjects, but especially in subjects with
head traunma

[ SIide] RESUS dosing guidelines call for EMS
personnel to target a conventional resuscitation bl ood
pressure of 90 to 100 nmHg. This is based on the classic
paradigm for fluid resuscitation using blood pressure as a
surrogate for tissue perfusion. However, because HBOC- 201
i s vasoactive, targeting a conventional resuscitation bl ood
pressure does not necessarily ensure adequate perfusion and
could m sl ead EMS personnel into w thhol ding additional
crystalloid frompatients who are actually hypovol en c

NMRC has responded to this concern by anendi ng
t he RESUS dosi ng gui delines. The guidelines now call for

additional crystalloid to be infused in the face of a
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systolic blood pressure greater than 100 mg if two or
nore classic signs of occult shock are present, such as

t hready pul se and cool extremties. However, not only do
t hese signs have a | ow specificity for detecting

hypovol emia, but it is not clear howto interpret these

si gns when using a vasoactive resuscitation fluid.
Therefore, FDA is still concerned that this potential risk
remai ns.

[ Slide] NWMRC contends that because RESUS
subjects will be younger and have greater physiol ogical
reserve than el ective-surgery subjects, they will be at
| oner risk of experiencing the excess adverse events
observed in Biopure' s elective-surgery studies. This table
illustrates why this argunent may not necessarily hol d.

Li sted here are various aspects of nedical care in

el ective-surgery patients experiencing uncontroll ed

bl eedi ng and hypotension in the operating room on the one
hand, and field trauna patients experiencing these sane
events in the anmbul ance, on the other.

For exanpl e, patients undergoing elective surgery
are nmedically optim zed before their procedure. During
el ective surgery, numerous paraneters of cardiovascul ar and
respiratory function are closely nonitored, nany in rea
time. A wide variety of agents to closely control bl ood

pressure are readily available. Use of fluid warners
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m nim zes the incidence of hypotherm a, a key trigger of

i mpai red henostasis in trauma patients. |f necessary,
addi ti onal personnel can be summned for assistance at a
nmonment’s notice. Mst inportant of all, there is a

surgi cal team physically present in the roomw th the neans
to obtain rapid and definitive control of bl eeding.

[Slide] Until relatively recently, the goal of
trauma resuscitation was early and rapid normalization of
bl ood pressure and bl ood vol une. There is now consi derabl e
evi dence that adherence to such a strategy prior to
surgi cal control of bl eeding exacerbates bl ood | oss,
reduces the concentration of clotting factors, as you have
heard, and increases nortality.

Here are sone excerpts froma review article
reflecting current thinking on this topic, and | quote:
“Al t hough thronbus after an arterial injury is fornmed
al nrost imrediately, it is initially soft and jelly-Iike.
Transformation to a nore rigid henostatic plug requires at
| east 20 to 30 minutes following injury.”

Second, “Resuscitation strategies which cause
abrupt increase in blood pressure and flow may increase
henor r hage vol une.

[Slide] This table is fromthe current RESUS
i nvestigator brochure. It details the frequency of

treat ment - emergent hypertension in trials using HBOC- 201.
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The white boxes contain aggregate data from Bi opure’s BLA
and the pink boxes contain data specifically from pivot al
trial HEM 0115. Except for HEM 0115, data fromtrials in
the white boxes are based on tables found in Biopure’s
final study reports. For HEM 0115, in the pink boxes, the
tally is based on FDA's review of the actual AE pages
contained in the case-report forns. W can see that for
each popul ation studi ed, the frequency of treatnent-
energent hypertension was greater in the HBOC-201 armthan
in the control arm This applies not only to the aggregate
popul ation, but also for subjects under 70 years of age and
t hose requiring medi cal managenent with anti hypertensive
agents. | call your attention to the information in the
m ddl e here, requiring intervention.

The ol ive-col ored boxes contain data from
Bi opure’s trial COR-0001, which you heard about this
norni ng, a study recently conducted in Europe of 45
subj ects undergoi ng el ective percutaneous coronary
intervention. Biopure has provided FDA with a copy of the
manuscri pt and plans to submit it for publication in the
very near future. Subjects in this trial were random zed
to receive either .5 unit of HBOC- 201, 1 unit of HBOC- 201,
or a | ow nol ecul ar-wei ght starch solution, as part of the
procedure, at an infusion rate of 7.7 nL/mn. Treatnent-

energent hypertension for this trial was defined as
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systolic blood pressure greater than 180 mHg.

As we can see, the frequency of treatnent-
energent hypertension was nine versus zero for the pool ed
HBOC- 201 cohort versus control arm respectively. In one
of the nine subjects, treatnent with intracoronary
nitrogl ycerine and intravenous nitroglycerine was
ineffective in normalizing blood pressure, and the subject
had to be admtted to an I CU for several days.

[Slide] The data on this slide come fromthe
current RESUS investigator brochure as well. There were 45
ort hopedi c-surgery subjects in HEM 0115 who net the entry
criterion of blood pressure less than 90 mrHg for infusion
of clinical trial material and were random zed to receive
ei ther 60 grams of HBOC-201 or one unit of red blood cells,
respectively. Please recall that a bl ood pressure | ess
than 90 nmHg is also a RESUS enrol |l ment criterion. Along
the x-axis are post-infusion bl ood pressure responses, in
deciles, for subjects experiencing a blood pressure greater
than 130 mHg. Total nunbers are for 131 to 160 and then
131 to 140, 141 to 150, and 151 to 160. The y-axis
i ndi cates the percent of subjects in each category, and the
boxes contain the nunber of subjects.

Al t hough the sanple size is small, we can see
that there is a consistent pattern of higher blood pressure

responses in subjects receiving HBOC-201 versus control,
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wi th four HBOC-201 versus zero control subjects
experiencing a systolic blood pressure of 151 to 160 nmmhHg.

The take-home nessage fromthis slide is that
even t hough increased bl eeding due to bl ood pressure
el evations is problematic in the anbulance for any trauma
subj ect with uncontroll ed henorrhage, it could be
especially problematic in the one-third of RESUS subjects
with closed head injury, because a rapidly expanding,
space-occupyi ng | esi on cannot be addressed in the
anmbul ance.

[Slide] In summary:

e HBOC-201 is a vasoactive product that is
difficult to titrate and with a duration of action |asting
hours, so if blood pressure overshoot occurs, prolonged
counterneasures will be required.

e Even if bl ood pressure overshoot is detected
i mredi at el y, stopping the infusion nmay not necessarily stop
t he bl ood pressure fromcontinuing to rise.

e There is no safe and effective way to
counteract bl ood pressure overshoot in the ambul ance
setting.

Bl ood pressure overshoot can lead to cl ot
di sruption and increased bl eeding or re-bleeding.

e Finally, in the anbul ance setting, increased

bl eedi ng can be extrenely problematic, particularly for
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subjects with traumatic brain injury.
Now | would like to turn to a discussion of
benefit and ri sk.
[Slide] [In 1999, FDA, NIH, and DOD conducted a
wor kshop on the safety and efficacy eval uati on of oxygen
t her apeuti cs when used as red blood cell substitutes or as
resuscitation fluids. In 2004, FDA issued draft gui dance
for the evaluation of oxygen therapeutics. This draft
gui dance suggested a hi erarchical approach to the
eval uation of safety that included an initial evaluation of
products in a situation where adverse events were expected
to be unconmon, thereby facilitating observation of safety
signals. Such studies would be conducted in subjects who
had been nedically cleared, carefully nonitored, and
nmedi cal | y managed according to in-hospital standard-of-care
gui delines, and the control would be red bl ood cells.
Denonstrati on of an adequate safety profile when
conpared with red blood cells allows an evaluation in |ess
stabl e trauma subjects who are able to provide consent or
unstabl e trauma subjects who are unable to provide consent.
[Slide] In the field setting, an oxygen
t her apeuti ¢ shoul d have superior survival outcone when
conpared to an asangi nous solution. It is entirely
possi bl e for an oxygen therapeutic to have an inferior

safety profile when conpared with red blood cells. Such a
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product m ght even have clinical utility in reducing
nortality in trauma in the field when conpared with

asangui nous solutions. But the problemis, designing such
a study is very difficult, because it will not be easy to
wei gh the relative inportance of safety signals and adverse
events observed in conparisons agai nst bl ood, against the
potential benefit in terns of |lives saved when the sane
product is conpared agai nst an asangi nous sol uti on,
particularly if findings suggesting clinical benefit have
not been observed in other settings.

[Slide] What are the challenges? There is w de
variability in the projected nortality for individual
subj ects, which neans that benefits to offset risks are not
evenly distributed. W have already discussed that the
magni t ude of the effect size cannot be determ ned from
ani mal studies, and the magnitude of the effect size is
therefore uncertain. Prior human studi es al so do not
provide a basis for estimating treatnent effect.

[Slide] As | have showed you today, HBOC-201 was
associated with increased adverse events of clinical
importance in all analyses perforned. These inbal ances
i nclude an inportant inbalance in deaths as well. Many of
t he severe and serious adverse events | have discussed
today can |ead to death. Additional deaths due to

nmedi cal |y serious adverse events will have the effect of
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of fsetting the potential benefit in ternms of |ives saved
with HBOC-201. |In addition, the net effect is to dimnish
t he power of the study to detect a beneficial effect.

| would |ike to rem nd you that we are talking
about additional deaths due to product-rel ated serious
adverse events.

[Slide] Victinms of traunmm, even young ones, mnay
not have a lower risk for adverse events than ol der
nmedi cal | y cl eared subjects undergoing el ective surgical
procedures. Put another way, excess adverse events noted
in the HBOC-201 treatnment armin elective surgery could
potentially be greater in critically ill trauma subjects.

Finally, transport times in the urban anbul ance
setting are short and the w ndow of opportunity to benefit
is small.

[Slide] FDA performed an extensive sensitivity
anal ysi s, varying assunptions for deaths due to SAEs,
effect size, and the underlying nortality rate. W
exam ned many di fferent assunptions for nortality and
vari ed effect size above and bel ow the projection for
RESUS. W also varied the percent of excess deaths due to
product-rel ated serious adverse events. After conducting
this extensive sensitivity analysis, FDA found that the
trial, as designed, is very sensitive to small fluctuations

in the assunptions and is not robust.
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[Slide] | would Iike to coment on risk-benefit
anal ysi s nunber 3 by the NVMRC. The discussion this norning
i nvol ved the benefit-risk analysis nunber 2, but | would
like to talk about the benefit-risk anal ysis nunber 3.

The detail ed nethods and other information
underlying this particular risk assessnent in the issue
sumary have not been subnitted to FDA, and therefore could
not be reviewed adequately prior to this nmeeting. However,
FDA does have prelimnary concerns with the nodel, as
presented. Docunentation on validation of the nodel is
| acking. Sensitivity anal yses performed are inconpl ete and
do not take the power of the study for each scenario
described into account. The anal ysis using retrospective,
post hoc subsetting of patient groups in HEM 0115 is
probl emati ¢ and nmay not be valid.

[Slide] | would Iike to coment on the
restrictions on age. FDA s position is that the trial
shoul d not have an upper age limt. The fastest-grow ng
segnent of the trauma population is, in fact, the
popul ati on ol der than 50, and nore particularly, older than
70. Distinguishing subjects above or below a particul ar
age under field conditions is likely to be difficult.
Finally, ol der subjects nay be at greater risk of ischemc
consequences of severe henorrhage, and therefore,

par adoxi cally, mght also potentially benefit nore from
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adm ni stration of an oxygen-carrying resuscitation
sol uti on.

[ Slide] FDA has a nunmber of concerns about
RESUS, in sumary:

e There is an excess of clinically significant
adverse events in all anal yses.

e Lack of preclinical and clinical dose-response
studi es to support proposed dosing.

e There is wide variability in projected
nortality for individual subjects.

e The magni tude of the treatnment effect cannot be
derived from ani mal studi es.

« The serious adverse events observed in previous
trials, the uncertainty of the treatnment effect, and the
wide variability in expected nortality for individua
subj ects preclude a deternmination of a positive benefit-to-
risk ratio.

e Monitoring and therapeutic interventions my
not suffice to offset risks associated with the use of the
product .

e Excluding the elderly may, in fact, not reduce
ri sks associated with the use of the product.

[ Slide] FDA asks the advisory conmmittee to
consider the follow ng questions. You have seen themthis

norning, and I am going to repeat them here now.
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[Slide] Question 1. Please discuss the
foll owi ng safety concerns rai sed by FDA, specifically:

« Safety signals and adverse events in previous
clinical studies;

e The denonstrated vasoactivity of the product;

e The limted safety data for higher doses and
rates of adm nistration.

[ Slide] Please discuss whether the avail abl e
preclinical and clinical data are sufficient to estimte a
treatment benefit for all-cause nortality at 28 days in the
proposed RESUS trial .

[Slide] Question 3: After considering all of
the avail able data, do the potential benefits outweigh the
potential risks for individual subjects in the RESUS trial?
(Pl ease note that editorial change.)

[Slide] Question 4. Are there additional data
that could help informan assessnent of benefit to risk in
the RESUS trial?

[Slide] Question 5: Please coment on any
nodi fications to the study design that m ght inprove the
benefit-to-risk ratio in the RESUS trial -- for exanple, a
trial targeting a group with higher predicted nortality.

| would |ike to go back to question 3 and ask you
also to consider the 21 CFR 312 standard of unreasonabl e

ri sk when you consi der this question.
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Thank you.

DR SIEGAL: CQuestions for Dr. Silverman?

DR. PICKERING | have a question which rel ates
to treatnent-energent hypertension. You placed a |ot of
enphasis on the coronary angioplasty study. It seens to ne
that that is an entirely different population fromthe one
that we are considering. Do we know how nany of those
patients were hypertensive to begin with? How many of them
were taking nitrates? Wwo knows what the interactions
bet ween HBOC and nitrates are?

DR. HESS: W have not yet received the final
study report fromthat study, so |I cannot answer those
guesti ons.

DR. PICKERING The other question -- it isn’t
necessarily fromthere -- is, do we know what the tine
course of hypertension in the clinical studies was? Is it
something that is seen within a few m nutes of starting the

infusion, or is it nore del ayed?

DR HESS: | can't renenber all the 353 patients
that we reviewed. It was tenporally associated with the
product. | don’t think there is too much doubt -- even the

sponsor admts that there is a relationship between product
adm ni strati on and hypertension.
DR. PICKERING But if it cones on within a few

m nutes and they are still in the anmbul ance, it’s very
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different than if it cones on after a couple hours or three

hour s.

DR HESS: | think the forner is nore to ny
recollection, but I will defer until | have the data in ny
hand.

DR FINNEGAN. It seens to nme that the FDA has
previously all owed sonme age restrictions. Can you give us
t he general FDA approach to age restrictions for products?

DR. EPSTEIN. The general concept is that we seek
to have all relevant patient groups represented in a trial.
W don’t generally approach age restriction as a desirable
exclusion. |If there is a known basis for the exclusion,

t hat can be another matter.

The sane principle applies to many, nany
things -- gender and racial balance and so forth. W
generally want all relevant groups included rather than
havi ng exclusions a priori. They don’'t all have to be
present in sufficient nunbers to be statistically
anal yzabl e as a subset, but that is also, in itself,
desirabl e, when feasible.

DR. HI NTZE: You have elimnated children and you
have agreed not to take people |ess than 18 years. W
heard this norning that we have elimnated soldiers on the
battl efield, because it’s difficult. | guess | don’t

understand why it’s wong to elimnate people over 70.
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DR SILVERMAN. |f | had nmy druthers here, |
woul d not | eave out the pediatric population.

DR. HAUSER: Dr. Silverman, ny understanding is
that, unlike hypertensive strokes, traumatic brain injury
bleeding is, in fact, not exacerbated by increases in bl ood
pressure. Current evidence-based approaches to the
treatment of intracranial hypertension include increasing
t he bl ood pressure specifically as a therapy for nass
| esions within the head, even to the extent of giving
al pha-agoni sts deliberately to increase the bl ood pressure.

Coul d you direct me to a resource, an evidentiary
base, for the assunption that increasing pressure increases
bl eedi ng?

DR. LANDOW Let nme just tell you a little bit
about ny background. | was an anesthesiologist in a Level
1 trauma center for 20 years. | don’'t want to give you
anecdot al evidence, but it would seemto ne that it's self-
evident that if you increase a source of bleeding in a
cl osed space, the intracranial pressure will increase,
unless it's treated. 1In fact, that’s what patients do when
they herniated. They actually can bleed into their heads,
and if not treated i mediately, they can die.

DR. HAUSER: | think that’s absolutely incorrect
and that prospective data denonstrate that that is not the

case. There are lots of things in medicine which are self-
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evident but aren’t true.

DR. LANDOW The only other source, | would say,
is what we have received fromSGEs. | don't want to revea
that person’s name, but he is a world-fanmous authority.
That’s all | can say to you right now.

DR. HAUSER: | take care of 1,000 patients a year
like that. | do it year in and year out, and | have for
the last 25 years. | can tell you, it ain't true. And
that is not what is in the literature. 1It’s not just ne.

DR. SIEGAL: Any other questions?

DR. EPSTEIN. | think we have to distinguish what
FDA has put forward as a hold issue and what is not.
Clearly, we have encouraged, in fact, the sponsor to
i nclude patients with traumatic brain injury, though not
penetrating brain trauma, because we are aware that they
are a significant constituent of the trauma cohort. W
have not drawn a circle around it and said, “Because we are
worri ed about vasoactive effects, we don't think they
shoul d be enrolled.” Quite the converse; we think they
shoul d be enrol |l ed.

W have al so argued that there may be, based on
some of the preclinical data, an advantage in giving an
HBOC to patients with head trauna.

So | think we have, a little bit, posed the

guestion wong. FDA is not arguing against including TBI



225

patients who m ght get the vasoactive conpound.

Simlarly, I want to clarify the issue of age
restriction. FDA has not argued that the NVMRC s proposal
to restrict the cohort to age less than 70 is a hold issue.
It is not. W have sinply argued that it would be
desirable to include ol der subjects, because they will be
difficult to stratify in the field. The patient is there
intrauma. |Is he 69 or is he 71? You just don’t know.

W have al so argued that the clinical relevance
of including the ol der age cohort is inportant, because
they are one of the nost rapidly rising subgroups of
patients where there has been trauma.

But again, the distinction here is that there is
room for debate, and that is not a hold issue. Wat is
nost inportant, | think, for the commttee to focus on are
the issues that FDA has said are the cause of the clinica
hold. | can reiterate those if they are not clear. They
are the adverse-event profile that we believe we have seen
in the hunman studies, the inability to extrapol ate
guantitatively fromthe aninmal trials to a conjecture of a
treatment effect or a benefit in the RESUS trial, and our
concern over the heterogeneity of the nortality risk for
the enrolled subjects. W can explain a little bit nore
clearly, when we cone to question 3, why that last point is

material to a trial under waiver frominforned consent. It
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i s because there has to be a reasonabl e conjecture of
benefit to individual subjects, not just the group as a
whol e. So the heterogeneity becones an issue of concern.

Again, what | amtrying to do here is sort of
keep the conmittee on track to focus on the hold issues,
because, after all, the fundanental question here is,
should FDA Iift the hold? That’s why we are debating the
under| yi ng sci ence.

| hope that hel ps.

DR, SZYMANSKI: M question relates to the
exclusion of the older individuals. Has it been shown that
people with a prior vascular constriction, for instance,
are nore susceptible to adverse effects? That is why it
woul d be reasonabl e to excl ude people who are ol der and
m ght have t hese probl ens.

The second question is, has it been taken into
consideration in this study that HBOC-201 will be given
only during a very short period of time, so that the
adverse effects of vasoconstriction nmight be of shorter
duration than in previous studies? O does that nake any
sense?

DR. LANDOW Let ne tackle the second question.
The product has a 19-hour half-life in the circulation. W
saw fromthe graphs in animals that that hypertensive

effect lasts at least two hours. | think the speaker said
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that it returned towards baseline at three hours. So this
isn't an effect that would be seen in the anbul ance.

DR. SILVERMAN. Wth regard to the first
guestion, this is a conjecture by the sponsor, that ol der
people are at greater risk. Certainly the data show t hat
there are nore adverse events in older patients, but it is
a conjecture as to why.

DR KATZ: Dr. Silverman, we heard from one of
our coll eagues on the committee, with substanti al
experience, sonething that has been ny clinical experience
as well, and that is that -- | will conjecture alittle
bit -- the people who will be enrolled in this trial are
maxi mal | y vasoconstricted at the tinme that care is
delivered, as a result of severe henorrhage and
hypot ensi on. Mst of the adverse-event data are in people
t hat were henodynamically stable, by virtue of their
selection for elective surgery, at the tine that they were
enrolled. Wat is your response to that?

DR SILVERMAN:  You saw i nformation on a nunber
of peopl e who were hypotensive as their reason for infusion
of the product, and you saw the result of adm nistration of
a single two-unit -- 60 grans of the product. Nine of the
25, or 36 percent, had bl ood pressure el evations greater
than the target of 130 and four of them were above 150.

DR. KATZ: W didn’'t see details of what other
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resuscitation was going on at the time that that occurred,
however .

DR SILVERVAN: That’'s true.

DR. KATZ: |'’mpresum ng they were al so getting
fluid boluses, and perhaps even pressors, at the sanme tine.

DR. CRYER. May | also ask, in those patients,
was t he response i medi ate? They were obviously
anesthetized if it was, because they were in the m ddl e of
an operation. It really seens like it’s a different group
of patients than we are tal king about here.

DR. LANDOW Yes, | agree. But still keep in
m nd that anesthetics reduce synpathetic outflow. In a
subj ect who was not anesthetized, you m ght have even a
nor e exagger ated response -- the person in the anbul ance,
for instance. W just don't know. W just don’t have the
data to answer nost of your questions. That’'s one of the
pr obl ens.

DR. CRYER Well, it sounds |like we need sone.

DR LANDOWN We agr ee.

DR FLEM NG | guess | nmay be asking a simlar
guestion. The issues that were put forward relative to the
clinical hold -- certainly |I understand the issues about
how we are having great difficulty in understanding how to
extrapol ate the animal data to establishing efficacy

expectations, or even safety expectations. | also
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understand fromthe avail able 1,400 patients that have, in
fact, been involved in random zed trials in the 0115 study,
as well as the totality of data, that there are certainly
very significant safety issues that have been identified.
What | amstruggling with is how reliably we can
extrapol ate those safety issues to the context of the RESUS
trial. | have heard statenents now that have gone in both
di recti ons.

While there are these substantial safety risks
t hat have been seen in 115 and, nore broadly, in the Phase
1-2-3 data that are available, is it likely that in the
context of RESUS, those issues will be worse, the same, or
| ess?

DR SILVERMAN. That is, | think, the $64 mllion
guestion. W don’'t know.

DR. CRYER Part of the hold has to do with the
adverse events. | would encourage you to think about the
adverse events that occur now fromthe use of Ringer’s
| actate solution, the resuscitative fluid in anbul ances.
| f you took this patient population and you counted up the
adverse events they had and you blanmed it all on Ringer’s
| actate in the anbul ance, it’s astronom cal. Every one of
these patients is going to have three or four adverse
events, 10 times nore serious than any of the ones that |

saw on those charts.
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Do we have any idea of what the adverse-event
profile m ght be expected to be in the control group?

DR. LANDOW Let nme just clarify what | said a
few m nutes ago, that we wanted nore data. What | nmeant to
say is that we want nore Phase 2 data in-hospital, in the
ER, in consenting traunma patients, hopefully. But with
t hese questions that we are asking, that doesn’'t nean that
the way to get that information is froma Phase 3 trial
wi t hout informed consent. That’'s what | shoul d have said.
W need nore Phase 2 data in subjects who are consenting to
this. That way, then we can set the foundation for lifting
t he hol d.

DR KATZ: Let ne try sonething rhetorical. |If
t he group was honpbgeneous with a 58 percent nortality,
woul d you feel the sane way?

DR SILVERMAN. | think it’s very inportant to
make the point that these were controlled studies. These
wer e excess adverse events that we were tal king about here.
These were controlled studies, all of them

DR FLEM NG That is an inportant clarification
W do have 1,400 patients, and the data that we are | ooking
at -- in particular, the data that | want to cone back to
later on is in the FDA briefing docunent, on Table 3-B, on
page 51 -- are tal king about excess events in a controlled

setting. So you make a valid point. You have disease-
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rel ated events and you have intervention-rel ated events.
But the signal that is being put forward here is a signal
from excess events in a random zed, controlled setting.

When we get back to a nore detail ed di scussion, |
am persuaded that there is a very significant issue here in
t he context of the studies that have been done. The
guestion that | amstruggling with is, to what extent does
that excess likely translate to the context of the RESUS
st udy?

DR SILVERMAN. |f you go back and take a | ook at
the slides that | had here, the draft gui dance docunent
spel I s out an approach. You kind of back into these
clinical trials. 1If you have a random zed clinical trial
agai nst red bl ood cells and have an adequate safety profile
in that context, then you have a basis for noving forward
in this other setting. Wen you don’t have an adequate
safety profile, which I believe we do not have here, then
you wind up in the situation that we are all in here today,
di scussing how to get there.

DR. HAUSER: | am struggling here with the
concept of hypertension as an adverse event. As a surgeon
and as a person who takes care of trauma patients and as a
person who trains residents, | specifically train ny
residents to ignore hypertension, that it’s hypotension

that is our eneny in trauma, and not hypertension, and to
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| eave it alone, unless it gets way, way, way out of
control. There is nore damage done by trying to control
hypertension in traunma than by trying to prevent it.

So | really see this as a question of how you see
the el ephant. For people who cone from a background,
per haps, of internal medicine, where hypertension is a
di sease, or who cone from a background of nedica
neur ol ogy, where hypertension |eads to stroke and to renal
failure, this is an issue. Fromthe point of view of
sonmeone who takes care of hypotension all the time, | think
hypertension is a blessing. | like to have it nore
frequently in nmy patients because | consider it a buffer.

It means that if they are going to continue to bl eed, which
they are -- now, perhaps they are going to fall off the
edge, because they are really vasoconstricted, a little
faster, but that’'s a buffer against my main eneny, which is
hypotension, and | would like to see it nore often.

DR. ALAYASH. May | just comrent on that? |
pretty nmuch agree with what Dr. Hauser is saying about
hypert ensi on bei ng not necessarily a major adverse event.
But | would like to point out that hypertension indicates
that we are dealing with a vasoactive substance and that we
are getting vasoconstriction. So when you are | ooking at
trauma patients -- sone of themnmay be in their 30s, sone

of themmy be in their 50s and ol der -- many of them have
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underlying coronary-artery disease. | would subnmt that a
vasoactive substance with vasoconstriction does pose

probl enms and that there is a possibility here that the
hypertension is really a neasure of the degree of
vasoactivity of the product.

DR. HAUSER: | would like to accept that
vasoactivity as a therapeutic event in many of ny patients.
It avoids the necessity of giving some of them epi nephrine
or phenyl ephrine, which we end up doi ng under certain
ci rcumst ances.

DR. KLEIN. | would like to just push that point
alittle further, because maybe sone of the physiol ogists
and the people who do anesthesia and are snarter than we
internists can help clarify this. To ne, the hypertension
is just a signal. What bothers me a lot is that virtually
all of the HBOCs used in the past have had excess
myocardi al infarction, cardiac |esions in animls, or
strokes associated with their use. There are certainly a
| ot of data to suggest that this, in part, is an issue of
m crovascul ar circulation. Wether that is due to NO
scavenging or facilitated oxygen delivery, | don't know.

| am concerned that, with these conpounds, when
you give themin the course of treating someone with traum
or anything else, you are not really sure what it’s doing

in the mcrocirculation. W do know that with trauna you
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tend to shift perfusion away fromthe surface internally.

| am concerned that perhaps the nmechani sm of adverse action
of sone of these conpounds is to do sonething to the

m crovascul ature, where you have just shifted, resulting in
strokes, myocardial infarctions. Again, | am concerned
that it isn't just the elevation of blood pressure,

pul nonary artery pressure, systolic blood pressure, but
that that is just a signal of sonething going on el sewhere.

DR. HAUSER: | think those are very good points.
That is one of the things that the ani mal data addressed.
As you say, there is not, in fact, excess nyocardi al
pat hophysi ol ogy on mcroscopy in the aninmals. In fact,
there appears to be a shift, if anything, of blood flow
away, perhaps, a little, fromthe liver -- we | ook at
oxygenation in the liver instead of pressure; we are
| ooki ng at oxygenation as an end product of blood flow --
away, perhaps, fromthe liver and towards the brain, as
nmeasured by fluorescence oxygen el ectrodes. Those are
insensitive to pressure and sensitive to oxygenation.

So | think are pushing, apparently, the bl ood
flowin the right direction for these patients, which is
towards the brain. At |east the nyocardi um appears to be
neutral. In terns of the blood flowin the gut, | think
that we are seeing sone dimnution. You are absolutely

right. There are those who would say that that’s going to
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| ead to excess organ failure postoperatively, via the
mechani sns that Deitch and ot hers have tal ked about wth
i schem a reperfusion of the gut.

But as | said before, | will take those patients
in the ICU as organ-failure patients any day, if they are
alive.

DR SIEGAL: If | may, we have really gotten into
our open discussion, but it is time that we had the open
public hearing part of this nmeeting, so that we can then
proceed to our own deliberations.

Wth that, | amgoing to turn this over to Don
Jehn, who has a couple of statenments to read.

Agenda Item Open Public Hearing

MR. JEHN. FDA received a couple of statenents
prior to the neeting from SGEs who initially reviewed the
clinical proposal of Navy and then did the review, the
updat ed one. One was a tenporary voting menber for the
neeting, but he becane ill and is not here, Dr.

Denetri ades.

This is his statenent:

“l have reviewed all the docunents and new
material related to the product. In my opinion, the FDA
shoul d not approve this study, for many reasons. The
clinical studies for orthopedic patients showed increased

conplications related to system ¢ and pul nonary
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vasoconstriction. In hypotensive patients, there is

al ready a significant vasoconstriction, and adm nistration
of the product may make things even worse. |In addition, we
have good experinental and clinical evidence that
aggressive resuscitation in hypotensive patients increases
bl eeding and nortality.

“The current teaching suggest that in an urban
envi ronnment the paramedi cs should ‘scoop and run.’ There
is a possibility that the study group will show a hi gher
nortality than the controls. |f this happens, in view of
the extensive publicity of the study in the mass nedia, it
will be catastrophic for the FDA, the military, and the
trauma comunity. Fromthe academ c traunma point of view,
| am concerned that it will be a setback to any future
efforts to performstudies with waived consent.

“Sone ot her thoughts:

“M xing blunt and penetrating trauma together is
not appropriate. It is very rarely that blunt trauna
patients die within the first one hour because of nassive
henmorrhage. The bleeding in blunt trauma is usually the
result of solid organ injuries -- i.e., liver, spleen,
kidney -- or fractures. It is highly unlikely that this
kind of injury will result in henorrhagic death within the
first one hour.

“For the purpose of this neeting, | did a
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prelimnary analysis of ny trauma registry. |In patients
with field blood pressure | ess than 90 and excl udi ng those
with severe head trauma (head AI'S greater than or equal to
3), the overall nortality was 20 percent, 84 of 422 cases,
in blunt trauma and 33 percent, 96 of 298 cases, in
penetrating trauma. It is obvious that you cannot mix
these patients. | think it would be nore acceptable if the
study popul ation includes only penetrating trauma patients
with a field systolic pressure less than 80 mrHg. It is
likely that in this group of patients the benefit may

out wei gh the risk.”

Then there is a shorter statenent from an SGE who
did a review of the initial and also the final

“l have gone over the changes in the
resuscitation protocol for the Decermber 14'" BPAC neeti ng.
| think the change in resuscitation blood pressure is
appropriate and could even be lower, since any rise in
systolic blood pressure may aggravate re-bleeding. | do
not have any comments on any of the other changes.

“My maj or reservation about the product still
remai ns, based on the human data. | do not believe that
the ani mal studies can refute the high risk of cardiac,
renal, and other causes of nortality.”

That’s all. | will turn it back to the chair.

He is going to read a statenent prior to the open public
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heari ng.

DR SIEGAL: | amobligated to read this
verbatim announcenent for particular-matters neeting --
e.g., product-specific.

Bot h the Food and Drug Adm nistration (FDA) and
the public believe in a transparent process for information
gat hering and deci sion naking. To ensure such transparency
at the open public hearing session of the advisory
committee neeting, FDA believes that it is inmportant to
understand the context of an individual’'s presentation.

For this reason, FDA encourages you, the open public
heari ng speaker, at the beginning of your witten or oral
statenent, to advise the conmttee of any financial
relationship that you may have with the sponsor, its
product, and, if known, its direct conpetitors. For
exanple, this financial information may include the
sponsor’s paynent of your travel, |odging, or other
expenses in connection with your attendance at the neeting.
Li kewi se, FDA encourages you, at the begi nning of your
statenent, to advise the conmittee if you do not have any
such financial relationships.

| f you choose not to address this issue of
financial relationships at the beginning of your statenent,
it will not preclude you from speaki ng.

MR. JEHN. W have 13 requests to speak during
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t he open public hearing. Go ahead.

DR SIEGAL: All right. The first is Sidney
Wl fe. Each of you has four mnutes.

Agenda Item Sidney Wlfe

DR WOLFE: | will tell you that |I do not have
any financial conflict of interest.

This presentation is based on the data nade
avai |l abl e yesterday norning by the FDA on the Internet.

Al t hough you have heard sone nention of the nunber-one
reason for the clinical hold -- nanely, the large increase
in adverse events in the controlled trials in the people
getting HBOC-201 -- | just want to spend a little bit of
time with that.

[Slide] First, just the reasons for opposition
tolifting the clinical hold: Previous clinical data
denonstrate |large increases in risk. Animal nodels are
much | ess relevant, for a nunber of reasons that you have
heard, and therefore do not trunp previous clinical data
fromcontrolled trials. Again, this is not anecdot al
clinical data. Study design is not relevant to either
people in rural areas or in mlitary settings, in both of
whi ch prehospital intervals are nuch | onger.

The absence of informed consent, in Iight of the
above, would be unconscionabl e, but even with inforned

consent, this trial cannot seriously be said to be
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equi poi se. Equi poi se, as you know, is the ethical concept
where you don’t have any |less or nore likelihood of
benefiting fromone or the other. The data on the serious
adverse events just belie that enornously.

[Slide] These were the data in people under 70.
A lot of focus was nade on the fact that if you excl uded
peopl e who were ol der, then you woul dn’t have any probl ens.
Just to point out, for death, there were nine in the HBOC
201, three in the control group, and so forth. Tota
serious adverse events -- and these are not just
hypertension, which is worrisome enough, but these are
actual clinical events (death, dialysis, acute rena
failure) -- 76 in the HBOC-201 group and 26 in the other.

[Slide] This is again from FDA data. These are
t he peopl e who had controls that were not consisting of
bl ood. Again, the total nunber of serious adverse events
is 40, versus 15 or so -- a large, large excess. Even
t hough, at an individual level, it’s not statistically
significant, if you make conposite endpoints, which are
done, there is a | arge excess.

[Slide] This is reviewer nunber 3. This is one
of the nore poignant statenments, which | think covers a | ot
of what the discussion has been so far. In the real world
of trauma care, the fraction of patients that will benefit

fromsuch treatnment is probably small, a few percent at
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best. However, the presence of injury and hypovolema wll
raise the fraction of patients having bad reactions to HBOC
by creating unusual patterns of altered perfusion,
bacterem a, endotoxem a, and inflammation.

[Slide] Thus, the animal nodel probably
overesti mates benefit and previous clinical experience
al nost certainly underestimates the toxicity of these
products. The end result is that the net benefit for
giving an HBOC is likely to be less than the toxicity
observed in the earlier human trials and the benefit far
| ess than the toxicity when given to trauma patients.

[Slide] This is just on the issue of
het erogeneity and the FDA s di scussion of heterogeneity and
the expected nortality of individual subjects -- again,
i ndi vi dual subj ects because when you wai ve i nforned
consent, it has to benefit that person, not just,
statistically, the whole group. The major concern was,
according to the FDA, that nany subjects who ordinarily
woul d survive and do well w thout HBOC-201 will be exposed
toits risks. This is a central concern for a trial
performed with wai ver frominfornmed consent.

[Slide] This is reviewer nunber 6 (I would
identify these people, but | don't know who they are): It
woul d appear that HBOC-201 has significant risk for

hypertension and, in a sense, acts as a vasopressor because
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of its binding with nitric oxide. The real question is
whet her the oxygen-carrying capacity of the Hgb solution is
of enough benefit to offset the risk of hypertension,
myocardi al infarction, cerebrovascul ar accidents, and renal
conplications. Based on previous analysis by the FDA and
Table 5 (in what this person reviewed), the benefit-to-risk
has not been achi eved.

In summary, | would say that, aside from what you
are reading up there, | don’t think anyone disputes that
there is a need for sonmething to take the place of the
bl ood that can be given once you reach the hospital
energency room This product is far too dangerous. |
think as rmuch research as possi ble needs to be done to
devel op a product that actually neets this need w thout
t hese enornous risks that have been docunented in humans.

Just to sunmarize, human subjects would be
exposed to unreasonabl e and significant risks.

Partici pati on does not hold out the prospect of a direct
benefit for an individual patient. The previously stated
FDA reasons for disallow ng the study to begin are still
quite valid.

Thank you.

DR SIEGAL: Thank you, Dr. Wl fe.

The next speaker is Adil Shanvoo.

Agenda Item Adil Shanoo
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DR. SHAMOO: Thank you very nmuch for allow ng ne
to address this advisory commttee.

| am Adi|l Shampo. | amthe bioethicist for the
RESUS study. | amalso a forner chairman of biochem stry,
so | have dealt for over a quarter of a century with real
dat a.

[SIide] Whatever | say is really a snmall portion
of aletter to the editor published |ast June in a special
i ssue of American Journal of Bioethics. So ny private
advice to the NMRC is public, basically, and | stand by
both of them

[Slide] | have a conflict of interest. | have
been a paid bioethics consultant to the NVMRC, as well as
bei ng a nmenber of their advisory board. But | have not

been paid by any other industry related to this, including

Bi opur e.

[Slide] Let ne tell you what | said -- | don’t
know i f the people at FDA renmenber this -- in 1995, when
FDA was about to issue the inforned consent rule. | said a

| ot of bad things about it, as a matter of fact, and I

still think this is a very troubling type of experinment. |
am one of those -- maybe there are one or two here who know
nmy publications and ny statenments to the public or
testinony before Congress -- | all the tine came down to

the protection of human subjects. There have to be
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conpel I'ing and uni que reasons to put human subjects,

especially without their consent, into an experinment.

| said, “In 10 years, we will have had sone
abuses, and people will start rethinking the rules.” That
is exactly what FDA -- | commend them they are actually
reviewing the rules. Hopefully, they will put nore

restrictions on them

[Slide] This is very ethically challenging
research. Therefore, there nmust be conpelling reasons to
do that. The conpelling reason is 58 percent nortality.
That’s a very high death rate. As a society and as
i ndi vi dual nenbers of that society who may use those
services, it forces us to think it through. At the sane
time, just because we need that kind of progress in
science, that doesn’t nmean we just sinply conply with the
regul ation. W have to go beyond conpliance with the
regul ation. W have to bend backward and protect human
subj ect s.

[Slide] In nmy thinking for years, the protoco
nmust go beyond just conpliance.

| don’t want to badnouth anybody el se, but our
protocol is way better than one approved by the FDA. For
exanple, we have a flash card for nenbers of the famly or
t he subj ects thensel ves for informed consent. W have an

abbrevi ated version of informed consent, in case sonebody
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can read it within the therapeutic wi ndow. The mnute we
arrive at the enmergency room we use the standard of care,
et cetera.

W nust have wel |l -trained and educated staff. In
my experience with the staff for three years, they are very
wel |l -trained and they are very sensitive to ethical issues.

W nmust have strong and continued oversight. The
Data Safety Monitoring Board has an absol ute standard of
st oppage.

W nmust have transparency. Last June, in ny
paper, | recommended, contrary to what the current practice
at NVRC was, that all data, all correspondence, everything
rel ated, should be made public. This BPAC neeting, with
all the docunents, is now available to the public.

But | will even go further. Everything else
shoul d be nade open to the public. But this goes far into
satisfying that.

W nmust pay unique attention. | can’t go through
this with you in the few mnutes | have. W nust pay
attention to risks and benefits and the cal cul ati on and
fair subject selection.

Basically, | have sat down with themfor three
years. | have read all the data, all the correspondence.

It is ny judgnent that this experinment should nove forward

and the hold should be lifted.
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Thank you very much for listening to ne.

DR SIEGAL: Thank you, Dr. Shanvoo.

Debra Dani el s.

Agenda Item Debra Daniels

M5. DANIELS: M nane is Debra Daniels
[ phonetic], and | am a recipient of the Henopure product in
the South Africa trial

Bi opure did cover ny travel expenses for nme to be
here, but it doesn’t have an effect on what | am about to
say.

In July 2005, while traveling in South Africa
with my college, | fell victimto a violent crinme and had
to be admtted to the Johannesburg CGeneral Hospital Trauna
Unit. After waiting over an hour for the ambul ance to
arrive, | was adnmtted to the enmergency room wth a stab
wound to ny chest, a punctured lung, and a substanti al
anount of blood |oss. Wen | arrived at the hospital, |
was asked if | would like to participate in the Henopure
study. Seeing as | was in a state of shock, | said that |
did not know. The hospital then contacted ny father here
in the U S, who gave his consent for ne to participate in
the clinical trial of Henmopure. Due to the |arge anmount of
bl ood | oss and the severity of the stab wound, ny bl ood
| evel s were critically volune-depleted. | received

Henopure, which successfully worked as an oxygenati ng
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bri dge.

The product worked well as initial frontline
therapy. | subsequently required only two units of packed
red cells, thereby limting my exposure to human bl ood
products.

In Iight of such a dramatic and successf ul
out cone regardi ng nmy personal experience, | would sincerely
hope that Henopure woul d be made avail able to everyone in
l'i fe-and-death situations, such as our arned forces
over seas.

Henopure worked as a bl ood substitute in ny
situation and del ayed nmy need for packed cells. | think in
energency situations where human bl ood products are not
avai l able or are in short supply, Henopure would nake a
fantastic substitute and could hel p save nmany lives.

To the very best of ny know edge, Henpbpure was an
intricate part of the process that took place in the
enmergency room in Johannesburg which ultimtely saved ny
life.

Thank you.

DR SIEGAL: Thank you, Ms. Daniels.

| s Dr. Boekenberg [phonetic]?

Agenda Item Dr. Bl ackenberg

DR BLACKENBERG M. Chairman, | would like to

thank the conmttee for the opportunity of addressing this
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neeti ng today.

My spouse is a paid consultant to the Biopure
Cor poration. However, | have no financial interest or
connection to the sponsor or Biopure Corporation. | have
not received any financial assistance to travel to this
nmeet i ng.

As you can hear, M. Chairman, |’m South African.
Where | cone fromin South Africa, Henopure is a fully
regi stered product. |It’s available for routine use.

| am a specialist anesthesiologist in private
practice in the Johannesburg area in South Afri ca.

Since the regul atory approval of Henopure in
South Africa, | have participated in the physician training
program of fered by the manufacturing conmpany and have
subsequent|ly had the opportunity to admi nister this product
inroutine clinical practice to nore than 30 individual
adult surgical patients. | have used Henmopure in this
context both as a red cell alternative in the managenent of
acute surgical anem a and as a vol unme expander for the
treatment of patients suffering fromacute surgica
hypovol em a

| would |ike to place on record that in each of
t hese patients, the adm nistration of Henmopure has resulted
i n inmproved physiological and clinical parameters,

i ndi cati ng adequate oxygenation. On no occasion have |
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encountered a product-rel ated serious adverse event that
has necessitated the discontinuation of Henopure

adm nistration. |In cases of acute surgical anem a where
red cells have not been an option for treatnment, this
product has proved to be an adequate alternative to bl ood
t ransf usi on.

On the basis of ny limted but satisfactory
experience with Henopure in routine clinical practice, |
have no reason to believe that utilizing this product in
the RESUS trial protocol will place patients at
substantially increased risk of suffering a serious adverse
event, particularly if the adm nistering personnel are
appropriately trained in the use of Henopure. | would
therefore strongly support proceeding with a carefully
control |l ed, prospective, random zed clinical trial in mjor
trauma patients.

Thank you.

DR. SIEGAL: Thank you, Dr. Boekenberg.

Agenda Item Lewi s Levien

Dr. Lewis Levien.

DR. LEVIEN. M. Chairnman, |adies and gentlenen,
t hank you for the opportunity of addressing this neeting on
this inportant topic.

[Slide] | ama paid consultant to the Biopure

Corporation, and it is in this capacity that, as part of
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our regul atory approval process, we were instructed to
collect the data very carefully in a prospective nmanner in
the first 80 consecutive cases who received this product as
a registered product in the South African environnent.

This forned the basis of carefully collected data, with a
clinical research assistant at the bedside collecting the
data during the adm nistration.

Subsequently, in an ongoi ng process, an
addi tional 277 patients have received this product in
general application. This is ongoing.

[Slide] This forns the basis of a publication
whi ch has been circulated to the commttee nenbers. | wll
not dwell on any of the conponents, because the infornation
is available. But | would |like to draw to your attention
that the mean usage in the first 80 patients is very
simlar to that which is going to be used in the RESUS
trial and the plasma henogl obi ns achieved are very simlar.

[Slide] The SAE rates which were observed in the
initial 80 patients are remarkably simlar to the SAE rates
in the optimum group, the 115 subset, and | ess so than the
conpl ete database. The majority of these SAEs were rel ated
to the underlying di sease process.

[ Slide] Except these which are listed here. The
sudden death was not thought to be product-rel ated, but,

because of its serious nature, was i ncl uded.
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So we can see that the SAE rate is relatively | ow
in this group of patients, where it was possibly or
definitely product-rel ated.

[Slide] The balance | amnot going to dwell on.
It’s in the publication. It mainly is the typical mx of
surgical patients.

[Slide] Wy did we see this inproved safety
profile? W believe it’s because all the physicians who
participated in the first 80 patients attended the
structured training course, learned fromlessons learned in
the clinical trials. W advised avoi dance of the over-age-
70 age group on the basis of the safety profile. These
risk-mtigation strategies are really contained in the
RESUS pr ot ocol .

[Slide] Mich has been said about the
vasoactivity of this product. Here are the bl ood pressure
recordi ngs during the screening period and after each
i nfusi on, before and during each infusion, taken for the
first 80 patients on a mnute-to-mnute basis. You can see
that with relatively small risk-mitigation strategies, such
as varying the rate of dosage and actively treating those
odd patients who did manifest with increased bl ood
pressure, the bl ood pressure recordi ngs renmai ned const ant
and flat throughout that group. So it wasn’t a clinical

probl em
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[ Slide] The subsequent 277 patients -- again,
t he sane sort of usage as with RESUS.

[Slide] Fluid overload renmining the one serious
aspect that required attention.

[Slide] Specifically, M. Chairman, in the group
of greater than 350, there were no cases of stroke or TIA,
no clinically significant methenogl obi nenmia, no acute
myocardi al infarction, and no hepatic dysfunction, although
we comonly saw the typical pignentation of the bilirubin
br eakdown products.

[Slide] In conclusion, M. Chairnman, many of the
patients in whomthis product was successfully used either
had profound surgical anem a or severe hypovolema in
el ective surgery on occasi ons gone wong, and included a
subset of patients who were resuscitated with this fluid,
as with the RESUS st udy.

[Slide] The data collected fromclinical use of

Henopure in South Africa is very simlar to that observed
in the |l ess-than-70 age group in the 115 clinical trial.
On the basis of the favorable safety information, these
data support strongly proceeding to a well-constructed,
prospective, randonmized clinical trial in nmgjor traum, as
described in the RESUS protocol .

| thank you for your attention.

DR SIEGAL: Thank you, Dr. Levien.
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Kennet h Ki pni s?
DR. ALAYASH. May | just make a qui ck comrent ?

The FDA woul d appreciate getting all of these data in their

fullest detail. | think these are inportant data. Com ng
from South Africa nyself, | know that, for exanple, certain
popul ations, |ike the black popul ation, have different

i nci dences of nyocardial infarction. So there could be an

i nfluence of the ethnicity, the gender, and the popul ation

i nvol ved.

Agenda Item Kenneth Kipnis

DR. KIPNIS: |'’mKenneth Kipnis fromthe
University of Hawaii. |’min the Philosophy Department. |

wite extensively on research ethics.

| want to acknowl edge the Navy’'s underwiting ny
appear ance here and acknow edge that | was asked to serve
on a data safety nonitoring board for what was then call ed
t he Henopure trial.

A bit about adverse events. Adverse events are a
feature of many medical treatnments, both standard and
investigational. O course, it would be better if patients
coul d be screened for susceptibility before placing them at
risk, but if the tests aren’t there, optimal care wl|
requi re decision maki ng under conditions of uncertainty.
One then needs confidence that the risks of admnistering

an inperfect but effective treatnent are smaller than the
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ri sks of the untreated underlying condition. Bl ood
transfusions, for exanple, will kill sone patients even if
they are inpeccably adm nistered. But |ike any inperfect
treatment, transfusions should still be used if withhol ding
them significant increases the risk of death.

I n considering adverse events, mnmuch depends on
the gravity of the underlying condition. As Christiaan
Barnard, the South African heart surgeon, has observed, it
nmakes sense to leap into a crocodile-infested river to
escape froma lion, but not if there is no lion.

Met aphorically, the subjects in the proposed RESUS tri al
are pursued by lions. They are in severe henorrhagi c shock
secondary to trauma. Their tissues are becomnm ng oxygen-
starved. Even with excellent care, there is a better-than-
even chance that they will die, very likely before reaching
a hospital. It is a problemthat bl ood transfusion, the
standard of care, is not available in the field. Apart
fromslow ng blood | oss, replacing fluids, and speeding the
patient to a hospital, EMIs have nothing for henorrhagic
shock. It would be a maj or nmedical advance if this could
be renedi ed.

Whi | e conmendabl e, the scrupul ous attention to
AEs and SAEs m sses sone aspects of the bigger picture.
Renenber that roughly three out of five of these subjects

will not survive.
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What we need to be | ooking at, by the way, is
FAEs, fatal adverse events.

In the context of this trial, there are two gaps
in our understanding. First, no one now knows whet her --
and if so, how far -- HBOC-201 can reduce nortality.

Evi dence at hand suggests significant efficacy. | have
heard 15 percent to 75 percent today. Wwo knows?

Second, despite the efforts to reduce risk, no
one now knows whet her the adverse effects of HBOC-201 will
cause the deaths of subjects, and if so, how nmany.

Evi dence at hand suggests that sone deaths are expected.
W have heard 1 to 2 percent today.

The RESUS study will illumnate both the efficacy
of HBOC-201 in reducing nortality and the risks as a
treatment for severe HS. Scientifically, this is the
reason this research should go forward.

Clinically, the sane evidence al so suggests that
t he nunber of lives that will be saved using HBOC-201 wil |l
be significantly greater than the nunber of lives that wll
be lost as a result of adverse events. G ven that EMIs
have not hing that can restore oxygenation, the use of HBOC
201 for this purpose nmakes clinical sense. Though no one
now knows, it is not unreasonable to expect that subjects
in the experinental armof the study will have a | ower

nortality rate, even with adverse events, than the subjects
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in the control arm A data-nonitoring comrttee wll
ensure that this expectation remains well-founded.

G ven, as here, that the nedical condition is
seriously life-threatening, that EMIs have nothing that can
restore the oxygenation of tissue, and that the use of
HBOC-201 is a responsible attenpt to provide care that is
significantly better than the standard treatnent --
notwi t hstandi ng a possibly inperfect safety profile -- the
RESUS st udy woul d appear to neasure up to both the
scientific and clinical standards for such research. For
t hese reasons, | submt that doubts about the safety
profile of HBOC-201 should not be a bar to the approval of
this study.

Thank you.

DR. SIEGAL: Thank you, Dr. Kipnis.

Dr. Aryeh Shander.

Agenda Item Aryeh Shander

DR SHANDER: M. Chairman, committee nenbers,
thank you for giving ne this opportunity.

[Slide] Before | start, my disclosures: | have
been a consultant to Hempbsol, to Alliance Pharnaceutical,
and now to Biopure. M travel here is underwitten by a
grant fromthe Henry Jackson Foundation, associated with
NIVRC.

| would like to offer maybe the only definitive
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statenent nmade today: It is cooler in the room now.
[ Laught er ]

[Slide] As you can see, ny nanme is Aryeh
Shander. | amthe clinical professor of anesthesiology and
trauma medi ci ne and surgery, M. Sinai School of Medicine,
New York. | am also chief, Departnent of Anesthesiol ogy,
Critical Care, Hyperbaric Medicine at Engl ewood Hospital
and Medical Center in New Jersey -- if you are wonderi ng,
Exit 21.

| ama clinician who practices with a |arge
nunber of patients for whomblood is not an option. | cone
to you with a concern that the current strategies to
i mprove norbidity and nortality are very limted, and the
i ntroduction of an artificial oxygen carrier -- |ong-
awai ted, | must say -- would without question save |ives,
with what my col |l eagues and | consider an acceptabl e ri sk.

[Slide] M reason for being here is to describe
to you the rather unique origin of RESUS. As a result of
the tumul tuous tine after Septenber 11, 2001, a group of
committed and concerned physicians, nany of whom are here
today, met in Philadel phia to reevaluate the process of
initial resuscitation with the available fluids and
nodalities in 2001. This group was known as STORMACT,
Strategies to Reduce Mlitary and G vilian Transfusion.

STORMACT asked the four fundanental questions that were put
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bef ore the group:

« What to do until blood is avail abl e?

« What if bl ood becones avail able, but is not
enough?

« What to do to conserve the limted avail abl e
bl ood?

e Lastly, how to best manage the avail abl e bl ood
until a definitive destination is reached?

[Slide] These are all famliar questions, and,
agai n, situations encountered both in the mlitary and in
the civilian environnent, and to sonme extent in the
operating roomarena. In the docunents submtted to this
conmittee, STORMACT addressed all nodalities of
resuscitation and amended them according to the new
avai l abl e information, both at 2001 and thereafter.

O interest, the U S. Special Forces adopted sone
of these recommendations rapidly, and nmany are currently
becom ng part of the armanmentariumfor civilian prehospital
resuscitation and bl ood conservation for the hospitalized
popul ati on.

[ SIide] RESUS, one conponent of STORMACT
research recommendati ons, addressed artificial oxygen
carriers generically. It was only after the establishnent
of the advisory conmttee by the Society for the

Advancenent of Bl ood Managenment and the Naval Medi cal
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Research Center that selection of HBOC 201 occurred.

Again, | would | eave you with a thought: RESUS
is the child of Septenmber 11, 2001, born under devastating
ci rcunst ances, independent fromindustry. It has had a
pai nful and tortuous growh, with very sl ow devel opnent.
The principles of its genesis are still plaguing the
nmedi cal comunity, both abroad and at hone.

Bl ood, a precious comodity, can inprove
survival, but is limted to specific situations. For us,
the clinicians, it is an answer to many of these
situations, but is unavailable in sonme situations where
life is dangerously at risk. W nust be allowed to explore
this agent in order to help our patients.

| thank you.

DR. SIEGAL: Thank you, Dr. Shander

Sergeant Janes Wight and then Col onel Wi ght.

Agenda Item Sergeant James Wi ght

SERGEANT WRI GHT: My nane is Sergeant Wi ght,
United States Marine Corps. | have to say that the Navy
has paid for my trip out here.

But that has not been the notivating factor in ny
opinion. M opinion towards this product, as a |ayperson,
is based on ny experiences in conbat, ny injuries, and the
injuries of the Marines that | serve with, sone of whom

didnt make it off the battl efield.
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Alittle background -- | don’t have any slides,
no graphs, sorry about that -- how | canme to be m ssing ny
hands. April 7, 2004, we were on a patrol on the south
si de of Fallujah, anmbushed by about 40 to 60 Iraqi
insurgents. During the course of the ambush, | was struck
by a rocket-propelled grenade, which i mediately severed
bot h ny hands and severely danaged nmy left leg. | had an
open fracture in ny femur and sone arterial bl eeding.

W didn't have the luxury of a hospital out
there. It took 45 mnutes for the MEDEVAC chopper to cone
and take nme off that battlefield. W used bungee cords for
tourni quets, one of which | still have as a souvenir.

One thing that conforted ne out there on the
battlefield, in spite of ny injuries, was knowi ng that |
had some very capable friends and Navy corpsnen out there
to take care of me. As | told sonebody earlier today, if
you woul d have told nme that there was something out there

that you could adm nister to me, with a slight risk to ny

health -- | would pour tar in my veins. It didn't matter
what it was; if you told nme it would help ne, I would be
very willing to allow that as a risk, especially when

have other risks at the sanme tine, such as lead flying
down, hitting the ground, the vehicles, and the Marines
around ne.

| am not a recipient of the Biopure product, but
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as a conbat -wounded veteran, | think that in certain
situations any risks that | have been hearing about today
are not applicable to our situation. In ny view, there is
no gray area. There is no, “Wll, you know, this m ght
make this Marine sick.” |It’s, “Either he is going to die
or we can try this.” I'mwlling to bet that 100 percent
of the victinse out there in the battlefield are willing to
try it. I'’mwlling to bet that ny platoon commander,
Captain Brent Mrel, whose Navy Cross probably consol es his
wife little, since he didn’t nmake it off that

battlefield -- he bled to death out there -- if there was a
product like this that may have brought himhone, it would
be well worth the risk in applying it.

That’s all | have for you. Thank you very nuch
for your time. Thank you for allowing ne to speak ny
opi ni on.

[ Appl ause]

DR SIEGAL: Thank you, Sergeant Wight. Now
Col onel Wi ght.

Agenda Item Col onel Janes Wi ght

COLONEL WRI GHT: Ladi es and gentl enen, nenbers of
the commttee, FDA: | amJanes Wight. [|’mthe surgeon
for the 720'" Special Operations Group, Air Force Speci al
Operations Command, and if you haven’t guessed it, Eddie

Wight’'s father.
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| have no conflict of interest, other than that
the Navy paid for ny travel here today.

| would |ike to tell the commttee a few things
about Sergeant Wight and make a few remarks about the need
for HBOCs in Special Operations Forces.

When Eddi e was wounded and |ying on the floor of
t hat Hunmvee, going into henorrhagi c shock, feeling hinself
getting lightheaded, he realized that to get out of that
battl efield, he was going to have to take charge. And he
did that. He organized the young Marines around him He
identified eneny fire and redirected return fire. He
directed his own nedical care, including the application of
tourni quets. He got the vehicles turned around and out of
there -- all while going into shock

Later, at Bethesda Medical Center, Major General
Jones cane to visit him and Eddi e was sayi ng how he was
| i ght headed and realized he wasn’t going to nmake it unless
he took charge. General Jones asked Eddie, “How did you
keep from passing out?” Eddie replied, “Sir, | couldn't
pass out. | was in charge.” Such is the character of our
nation’s warriors.

Alittle bit about why we need an HBOC i n Speci al
Operations. Qur war fighters operate on snall teans, deep
inside hostile territory. Teans are m xed Navy, Air Force,

Arny, Marine Corps -- mxed up together sonetines on the
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same team -- far fromany established nmilitary nedica
support. \What they have is frequently carried on their
backs. Their m ssions |ast for days, sonetines weeks. |If
a menber is injured, evacuation can take hours and
soneti mes days. They desperately need sonething Iike an
HBOC. Al they have now is crystalloid and colloid, not
even oxygen.

Qur requirenents for an HBOC are pretty sinple:
It should be effective. It should be small in weight and
have a long half-life, so that one or two doses woul d
achieve the desired effect. It should be tenperature-
stable. W operate in a variety of environnents and we
don’t have any possibility for refrigeration. And it
shoul d be safe for our group of war fighters -- safe in our
group of young, healthy individuals, wthout conorbid
factors.

| thank the conmttee for its consideration.
woul d urge the conmttee and FDA to act expeditiously.
Every nonth that goes by w thout an HBOC for our forces
nmeans that somebody is probably denied the benefit of this
potentially |ife-saving therapy.

Thank you.

[ Appl ause]

DR. SIEGAL: Thank you, Col onel Wi ght.

Dr. Colin Mackenzie?
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Agenda Item Colin Mackenzie

DR. MACKENZI E: Good afternoon, and thank you for
t he opportunity to speak to you today.

My name is Colin Mackenzie. | was the site
princi pal investigator for the HEM 115 study at the R A
Cowl ey Shock Trauma Center. | do acknow edge recei Vi ng
funding from Biopure for this study and as an ad hoc
consul tant and chair of a conpany-sponsored nedi cal
synmposi um on Henopur e.

My background credentials are that | have used
HBOC-201 in 34 patients. | ama clinical professor who has
worked in the Shock Trauma Center for nore than 30 years.
| amwell aware of the safety profile of HBOC- 201.

[Slide] Based on this direct clinical
experience, | believe that the product can be safely
adm nistered and is potentially life-saving in a RESUS
study of uncontrolled henorrhagi c shock, such as is
illustrated by this patient here, a 23-year-old Jehovah’s
Wtness who was admitted followi ng being a pedestrian
crushed between two cars near the Shock Trauma Center,
sustaining fractures of the left iliac wing, |eft
acet abul um and separation of his sacroiliac joints and his
synphysi s pubi s.

[Slide] You see that he al so sustained a grade 3

liver laceration, had a pelvic hematonma, and bl eeding from
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both the right and left internal iliac arteries and his
hepatic artery.

[Slide] H's nadir of henoglobin was 4.6 g/dl.

This slide has four inportant points. Point
nunber one: The precipitous fall in henogl obin here,
despite resuscitation, a few hours after he was admtted,
together with this rising lactate |evel, indicates that
this patient was in uncontrolled henorrhagi c shock. As a
Jehovah’s Wtness, he refused bl ood. He underwent
angi ographi c enbolization. | obtained consent, and using
an FDA- approved conpassi onate use, we gave him 150 grans of
HBOC- 201.

The second point this slide nmakes is that HBOC is
an acellular fluid. You see the rise in henoglobin here
and a fall in hematocrit, the additional benefit being an
oxygen carriage fromthat increase in the acellular
henogl obin that adds to the existing red cells.

The third point that this slide nakes is that the
half-1ife of HBOC-201 is 19 hours. You will see that there
is a progressive decrease in the henoglobin. W need
redosing in order to maintain the plasma henogl obin
concentration and the oxygen bridge that is required to
mai nt ai n oxygen transport, due to this excessive earlier
bl ood | oss.

The fourth point that this slide makes is that
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approxi mately one week after the point of administering the
HBOC initially, we see this spontaneous el evation in
hematocrit. Erythropoiesis results fromthe adm nistration
of HBOC. This patient received no blood. He was extubated
on day 8 with a hematocrit of 24 percent. This

spont aneously rose to 26.3 percent when he had surgery,

per cut aneous acetabul ar repair and fixation of his pelvic
injuries. He was discharged on day 13, wal ki ng on
crutches. He has resunmed his activities of daily living
six nmonths later, except for the fact that he no | onger
does ki ck-boxi ng.

In conclusion, | would say that if it had not
been for the infusion of 180 grans of HBOC in this
particul ar patient, he would not have survived. | believe
that the RESUS trial should be allowed to nove forward
because of the HBOC-201 product’s significant potential to
i mprove outconmes when blood is not an option -- the case in
poi nt being this description of this |life-saving,
conpassionate use in a patient with uncontroll ed
henor r hagi ¢ shock

Thank you for the opportunity to talk to you.

DR. SIEGAL: Thank you, Dr. Mackenzie.

Qur next speaker is Captain WIIliamListon.

Agenda Item Captain WIIliamListon

CAPTAI N LI STON: M. Chairman and di stingui shed
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nmenbers of the panel, thank you for allowing nme to speak
My name is Bill Liston. |’ma general surgeon
who does trauma and critical care. | have no interest in
t he Henopure conpany, or financial ties, nor to the Naval
Medi cal Research Institute.
| am one of the guys that took care of that
injured Marine. |It’s pretty tough to follow that, hearing

what he said. For the past three-and-a-half years, al nost

four years, | have been taking care of the casualties
com ng back from Operation Iraqi Freedom | do nost of
work doing that. | also had the opportunity to spend seven

nmont hs taking care of the injured Marines up front at Al
Asad, in the western part of the country, where all the
action is -- besides Baghdad.

Al so throughout mny career, both as a civilian and
a mlitary surgeon, | have had an interest in trauma.

The nost comon cause of preventabl e death, which
you have heard already, on the battlefield is henorrhagic
shock. Blood is difficult to store in a harsh environnent,
and it’s difficult to give without precise adm nistrative
control. In the surgical conpany where | was, generally
speaki ng, we had between 25 and 40 units of packed red
cells at a time. Wen we had operations, we would
repl eni sh those supplies. But when we had bad weat her and

inability to get blood supply available, it was very
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difficult to up those supplies to an appropriate level. In
several situations, we went through nore than 15 or 20
units of blood in a two-hour period, and began to use whol e
bl ood on a fairly frequent basis when sonebody required
nore than three or four units of blood up front.

Havi ng an of f-the-shelf solution with oxygen-
carrying capacity and colloid-like activity, with
relatively | ow weight, not requiring refrigeration, not
requiring cross-matching, would truly be a remarkabl e
advance. | think we all agree on that. A blood-substitute
product woul d provide additional resuscitation capabilities
far forward to the nedics and corpsnmen that could be life-
saving. You already heard that.

| have another situation that | recall, where
there was a firefight and a sandstormcanme in. It took
three hours to travel six mles by Hunvee. Two of the
peopl e expired from henorrhagi c shock because they had no
bl ood avail able, no capability, no way to get it, and no
way to get to ne.

| think that if this trial turns out to be
successful and there are nore advances in this area, we
could use this both at Walter Reed and at Naval Medi cal
Center, Bethesda, and reduce the need for packed cells. |
think this trial will allow careful followup while

studyi ng the useful ness of this product, with a good safety
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profile. | think if there are adverse events, they will be
pi cked up i medi ately.

This is a trial that cannot be done on the
battl efield, because we just cannot do the nonitoring.

It’s just inpossible. But in an urban setting, this can be
done, and it can assure safety. |If there are any adverse
effects, we are going to pick this up i medi ately.

Based on ny experience taking care of these
casualties here and over the past four years, as well as on
the battlefield, | strongly would urge you to approve this
trial.

Thank you.

DR. SIEGAL: Thank you, Captain Liston.

The next speaker is Emly Gushka [ phonetic].

Agenda Item Em |y G ushka

M5. GRUSHKA: M name is Em |y Gushka. Thank
you so much for allowing nme to be here and to talk with
you. |It’s definitely an honor

| am here largely because | was treated, very
successfully, with Henopure. Wiile | amhere at the
request of Biopure and they did pay ny travel expenses, |
do want to nmake it clear that, had they not, | would have
used every resource available to ne to be here. It’s
extrenely inportant to ne.

| was 21 when | got sick. | was attending schoo
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at the University of Washington, with a mgjor in
conparative religion. | still haven’t figured out what one

does with a degree in conparative religion, but there |

was.
| presented with a petechiae rash and then was,

shortly after, diagnosed with ITP -- not really a big deal

About a week and a half later, | passed out in ny apartnent

and went back to the emergency room This tine | had no
red blood cells, as well as no platelets. They started
doing a lot of tests. It took themover two weeks to
finally diagnose ne, and they settled on Evans’ syndrone.
Evans’ syndrone is a really rare blood disorder. It’s
found usually in small children. It consists of,
basically, |ITP and autoi nmune henolytic anema, with a
positive Coonbs test. Essentially, ny immune system was
eating ny blood. This becane nore and nore of a problem
with the nore and nore bl ood transfusions | was given,
because ny body would so quickly destroy all the bl ood that
it was given.

In May, in a two-week tinme span, | received
pl asmapheresi s, cycl osporine, a splenectony and Cytoxan.
Doctors were estimating that it would take a coupl e of
weeks to begin seeing the results fromthese therapies.
They did the splenectony first and hoped that that woul d

work and give thema little bit of tine to do the other
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t herapi es. The splenectony had virtually no effect. So
they knew it was going to take a couple of weeks for things

toreally kick in and they knew | didn't have that tine.

| believe, at the time, | was up to 47 bl ood
transfusions. | was beconi ng inpossible to cross-mtch.
My body wasn’t getting enough oxygen. | was kept sedated

to conserve the oxygen, but ny major organs were begi nning
to fail. There just wasn’t enough tine, and the doctors
began to tell ny famly to say their goodbyes.

Then one of ny doctors, who was reading a canine
magazi ne and stunbled onto an article about using Biopure’s
product Oxyglobin to treat anem a in dogs. Biopure was
contacted, and the FDA granted conpassi onate use of
Henopure. | received 14 units over several days. Henopure
di d exactly what they had hoped it would do. After the
first unit of it, my hematocrit read as 4, which ny doctor
told me was not conpatible with life, and | was sitting up
talking to nmy doctors. Henopure acted as a bridge. It
carried the oxygen until the other treatnents had tine to

reach effective | evels.

It worked. It bridged that tine. | believe it’s
the reason that I’malive. |It’s also the reason that ny
famly didn't have to say goodbye. 1It’s the reason that |

have a very beautiful four-year-old son, whose nane is

Logan. His anbitions currently include becom ng a Ninja or
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Spi derman or his Uncl e Todd.

| am forever grateful to Biopure for the tine
that they gave ne to live and to learn in this lifetinme. |
al so now have a new notivation to keep an active interest
in this particular product.

My little brother -- | suppose | can call him
“little,” although he’s a lot bigger than I amnow, he is
still younger -- this year he joined the Marines. He chose
to go into the infantry. In March, he will be sent to
Ramadi. Last nonth, CNN el ected Ranadi the nbst dangerous
city inthe world. M brother and his friends will be nore
likely to need nedi cal assistance than anywhere in the
world. The potential for Henopure on the battlefield is
unli ke anything that we have seen. Know ng firsthand how
Henopure saved ny |life makes ne excited for approval in
trauma and battlefield situations. The next tinme, Henopure
could be saving the Iife of a soldier, maybe even ny
br ot her .

Thank you.

DR SIEGAL: Thank you, Ms. G ushka.

Dr. Pruitt?

Agenda Item Dr. Pruitt

DR. PRUTT: Dr. Siegal, M. Jehn, distinguished
menbers of the commttee, thank you for allowing ne to

attend this neeting of the Blood Products Advisory
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Conmittee and offer these conments.

| am a professor of surgery at the University of
Texas in San Antoni o, professor of surgery at the
Uni versity of the Uniforned Services here in Bethesda, and
editor of the Journal of Trauna.

The resuscitation of severely injured nmen has
noved from i nadequacy, manifested by hypovol em ¢ shock and
organ failure -- principally, acute renal failure -- comon
in the md-20'" century, to the excess of recent years,
characterized by conpartnment syndromes involving the
cranium the eye (both the optic nerve and the lids), and a
vari ety of mnuscle conpartnments, and edenmat ous conproni se of
the airway and the |ung per se.

HBOC- 201 offers the possibility of | ow volune
trauma resuscitation capable of m nimzing or preventing
ti ssue-injurious ischema and at the sane tinme, avoiding
the conplications of excessive resuscitation.

HBOC- 201 has been associated with the occurrence
of adverse events in patients of 50 years and nore and an
apparently dose-related i ncrease in blood pressure and a
decrease in capillary blood volune. Those concerns have
been addressed by revision in the RESUS protocol, to a
significant degree, by establishing 70 years as the upper
age for elderly patient enrollnment and by reducing the

upper limt of systolic blood pressure to decrease
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constriction of vascul ar beds.

It appears as if specific benefit nmay accrue from
HBOC-201 in terns of maintaining cerebral perfusion
pressure in trauma patients with traumatic brain injury.
Those patients mght well be defined as a specific subset
for inclusion in the RESUS study.

In the aggregate, the ani mal studies of HBOC- 201
indicate that the solution has the potential to provide
clinical benefit in the RESUS trial. Particularly
attractive is the finding of Knudsen et al., that HBOC- 201
in small doses conpared favorably with |actated Ringer’s
and hypertonic salt dextran resuscitation. That study has
by sone been incrimnated as providi ng unequal shock
protocols. But the relatively |low salt content of HBOC
201, the least of the conpared resuscitation regi nens by a
factor of 5, would have biased results agai nst HBOC- 201.
The avail abl e preclinical and clinical data suggest that a
treatment benefit of 15 percent reduction and relatively
| ower nortality may be achi eved by the use of HBOC-201.

In short, | assess the potential benefits to
outweigh the likely risks of the RESUS study for individual
subj ects, with the institution of the previously noted
bel ow 70-year, 120- mmtHg-systol i c-bl ood-pressure, and three-
units-of-test-solution limtations. The potential |ikely

ri sk-benefit ratio could be further reduced by limting
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study entry to patients bel ow 50 years of age, for whomthe
odds ratio for cardiac death was indetermnate -- that is,
no greater than any other linb of the study -- in an
earlier study.

| was a bit concerned that one of the concerns
voi ced by the FDA was AEs and SAEs, and the age group that
elimnated that -- they said they wanted to expand to the
group that had those in it. | amreally perplexed by that.

Addi tional nonitoring techniques coul d address
ot her concerns that have been raised. For exanple, near-
infrared spectroscopy could be used to nmeasure tissue and
organ oxygenation status on adm ssion to assess the
significance of the HBOC-201-i nduced vasoconstriction. To
decrease the nunber of study patients required, one could
identify a narrower group or category of trauma patients
with a predicted nortality of about 50 percent, which woul d
permt the salutary effect to be identified in the small est
nunber of study patients.

In short, it is inpossible to state prior to
conpl etion of the study whether entry into the study woul d
benefit a specific patient. But the infornmation avail able
at this tinme suggests that surrogate decision making in a
prehospital study is supportable.

Thank you.

DR SIEGAL: Thank you, Dr. Pruitt.
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| f there are no further open public hearing
speakers, | declare this open public hearing cl osed.

Is it the desire of the commttee menbers to take
a short break prior to resunm ng the open session?

[ “Yeses”]

Then let’s do that. Let’s Iimt it to 10
m nut es, pl ease.

(Brief recess)

Agenda Item FDA Questions for the Commttee

Open Conmittee Di scussion and Reconmendati on

DR. SIEGAL: W have now as a committee to try to
address the questions to the commttee posed in this
review, and hopefully that will engage people fromthe
audi ence as questions are raised and as di scussion
pr oceeds.

The first question to the conmttee is, please
di scuss the followi ng safety concerns rai sed by FDA, safety
signal s and adverse events in previous clinical studies,
denonstrat ed vasoactivity of the product, and limted
safety data for higher doses and rates of adm nistration.
Anybody want to start?

DR. FLEM NG M. Chairman, at what point will we

have general discussion when we are going to bring forward
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i ssues of discussion that basically is still background
information related to preparing to answer the questions.

DR SIEGAL: W could do that first. | think that
is perfectly legit. So, if you have sonething to generally
di scuss, go to it.

DR. FLEM NG There are several issues that |
have been trying to best possible -- its best possible
under st and, based on the evidence provided by the sponsor
and the evidence provided by FDA

Part of what is notivating a series of questions
that | have or anal yses are the conclusions that were put
forward in Dr. Freilich's presentation, which | found very
informative, and yet | amstruggling with the strength of
sonme of these conclusions. These are on slides 193, 194
and 195.

Just to quickly enunerate these, he noted that
there is a 75 percent reduction in nortality expected from
the animal trials, and it is conservative, in essence, to
assunme a 15 percent reduction, which is five-fold |ess.

Yet, for reasons that have been di scussed nany
tinmes relating to the heterogeneity of the popul ati on where

i ssues along the lines have been stated, nost will die, or
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nost will survive in ways independent of the specific 201
versus LR reginmen that is delivered, if that is true, then
that has a huge inpact on what is a truly plausible effect
that you would see in a RESUS trial.

In essence -- and | don't know the extent to
whi ch the population is in a setting where they would
i nherently survive under either intervention or inherently
woul d di e under either intervention, but it is that mddle
ground that can be inpacted.

One comrent that | think is not relevant to this
context this norning put by a trauma physician was that 96
percent of the patients will survive, three percent of the
patients will die. It is that one percent that we are
really going to be able to do sonethi ng about.

Well, hopefully it is nore than one percent in
this trial. If, in fact, of the 58 percent who die,
hypothetically, if it is as many as 40 percent that are
going to die independent of what you do, and you have the
death rate in the remaining patient, that is just a 15
percent reduction. So, that is a 50 percent relative
reduction in those people in whomyou can do sonet hi ng.

| don't know the answer, but it seens very



279

aggressive to say that we are being highly conservative
with a five-fold reducti on when we are presum ng a 15
percent relative reduction when the animal studies state a
75 percent reduction.

There were additional conclusions -- five, six,
seven, eight and nine -- that set the stage for a few other
issues that | wanted to better understand.

One of those issues is that the statenent was
made, if we go to the younger popul ati on and people who are
| ess than 70, that narrows or, in fact, |eaves non-existent
safety signals, which is a very strong statenent for the
| evel of interaction that age has with the safety risk

O her statenments were nmade that there is only a
mld adverse shift in the safety profile. Another statenent
that was nmade was, the South African study provides
i ndi cations of an inproved safety profile.

Then, quantitative anal yses indicate a highly
favorabl e benefit to risk. So, there are very strong
concl usi ons bei ng drawn about the nature of the data.

As | look at it, there are roughly three or four
or five issues there. Taking themone at a tine, age, there

was a | ot of discussion earlier today about how
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generalizable should the eligibility criteria be.

My own phil osophy is we should be inclusive to
all ow a generalizable result, and be restrictive only to
the extent that prior data provi des consi derabl e insight
that certain types of patients wouldn't, in fact, be as
likely to have favorable benefit to risk as others. |If
that evidence is there, it nmakes sense to excl ude those
patients.

The argunent, therefore, would be that over 70
shoul d be included unless there is considerable evidence
that they are at nuch less |likely basis for getting
favorabl e benefit to risk.

When one | ooks at the data, while it was stated
on slide 194 that, by going to people younger than 70, that
narrows or renders non-exi stent excess safety risks, these
excesses don't seemto be -- the reduction or the
association of risk with age doesn't seemto be striking.

It is 7.7 percent excess nunbers of people that
have an SAE overall, 6.1 percent by the sponsor's own
anal ysis in people |l ess than the age of 50.

One table that | will refer to several tines that

| found very informative is the FDA table 3.B on page 51 of
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75, and | will be referring back to this several tines.

In this docunment, if you |look at the totality of
data that we have in the avail able 1,400 peopl e who have
been random zed to this point in control trials |ooking at
HBOC 201 versus control, what we find is, in those people
that are bel ow aged 70, by my count the percent of people
that have at |east one of these clinically significant AEs
is increased from6.2 to 16 percent in the people bel ow 70.
It is 25 increased to 43 percent in people above age of 70.

That is not a striking difference in ternms of the
relative increase in safety risks in people above age 70
conpared to peopl e bel ow age 70.

I n essence, subset anal yses are inherently
extraordinarily difficult to interpret unless there is a
very, very conpelling interaction.

As | look at this, it sounds overstated, and |
think the FDA came to a simlar conclusion, to indicate
that we can largely reduce, if not elimnate, the safety
ri sk by excludi ng people over the age of 70.

The next issue cones to, what are the sources of
information that we have for efficacy and safety.

Predom nantly preclinical data the 0115 trial, and the 0125
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trial.

When we | ook at preclinical data, Susan Sterns'
concl usi on was, one of her conclusions, was that HBOC 201
did not result in indications for significant increases in
nor bi dity.

Dr. Freilich's presentation, on slide 153,
indicates that nortality would be dramatically reduced. He
goes on to say, on slide 156, that preclinical data
i ndi cate no evidence of increase in heart failure or
cardiac injury.

Yet the data that exists, if we ook at this
table 3.B, FDA's sunmary on page 51, the totality of these
data indicate that there is a one-and-a-half fold increase
inthe totality of data in death rate, three-fold increase
in M, two-and-a-half fold increase in cardiac arrest, two-
and-a-half fold increase in heart failure.

Those are all, in fact, domains that we were told
the data from ani mal s indicated we shoul dn't have an
i ncrease.

So, can we trust those data to indicate that, in
the rhesus trial context, there won't be an increased risk

when | presune before we would have done the 115 trial, we
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woul d have been sonmewhat reassured that these data shoul d
have indicated in that context there wouldn't be an
i ncreased ri sk.

Nevert hel ess, there was an increased risk. As was
poi nted out in the open public hearing, this increased
ri sk, when you |l ook at totality of events -- and these
aren't just adverse events. These are the kinds of
significant adverse events that very often carry
significant long-termnorbidity with them

These death, M, cardiac arrest, heart failure,
cerebral vascul ar events, stroke, dialysis, renal failure,
there were, in the totality of the 708 people who were on
t he HBOC regi mens, 172 of these events conpared to 72 in
618 such people, that is an increase from11l.6 or about 12
such events per 100 people to over 24 such events per 100
people. This is an excess risk that exists in both of the
contexts of red blood cell and crystalloid controls.

Essentially, as we | ook at these data, then, it
| eaves ne with a |l ot of uncertainty as to if these data
didn't accurately predict the excess risks that we know
occurred in 115 and overall in these 1,400 people, what is

the basis for judging that the |ack of excess risk in
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animals will apply in the rhesus trial setting.

Anal yses were done based on | ooki ng at excess SAE
scores, ESS scores, and there were three different anal yses
that were presented.

Actual ly, the analysis that was shown to us
today, analysis two, is the one that | actually found the
nmost interpretable and i nformative.

In essence, it doesn't try to put a score on how
important these clinically significant AEs are relative to
deat h.

It is very appropriate to recognize that, on
average, preventing a death would be of greater clinical
significance than induci ng one of these events, but it is
extraordinarily difficult to put a score on exactly how
t hat conpar es.

So, what this analysis basically does is |ooks in
essence per 100 people at how many deat hs are prevented
versus how many of these events are induced.

While there is sone assessnent put forward,
basically, according to what was presented to us, scores
that are better than one to one would be highly favorable.

That is where you are preventing at | east one death for
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each event SAE i nduced.

Once you get to about three to one, it becones
vague as to whether that is positive or negative. That is
essentially what was put forward.

The concl usions that were reached on this is that
the data indicate we will have a highly favorabl e benefit
to risk.

That is based on an assunption that you are going
to have approximtely 5.9 of these events induced per 100
peopl e, and you are going to prevent 8.7 deaths.

So, it is based on this assunption of a 15
percent relative reduction in death rate with a 58 percent
background death rate, which is .7.

If that would be true, | know | would fee
greatly reassured, because it does seemto be that that is
a very favorabl e scenario.

Vell, the 5.9 is presuming that age is truly a
val idated effect nodifier factor, that it really does nean
that the 7.7 estimate overall would be reduced to 5.8. That
i s uncl ear.

The ot her aspect of thisis, if |I ook at the

FDA's presentation of the totality of the data fromthe
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1,400 people that have been random zed, | don't come up
with 5.9 or 7.7. | cone up with 12.7, 12.7 of these events
li ke stroke and M, et cetera, per 100 percent years.

The other issue is, 8.7, which is the positive
side, deaths prevented, isn't the result that will yield
statistical significance.

The result that will yield statistical
significance is only 5.8. So, while the projections al
day today have been a 15 percent relative reduction, which
is 8.7 fewer deaths per 100 person years, is what the study
is powered for, this study will achieve statisti cal
significance, two-sided 05 wth a 10 percent observed
relative reduction, which is only 5.8 deaths prevent ed.

To me, now, this is a different picture than what
t he sponsor was presenting in their summary slides. | am
not meki ng a judgenent yet whether it was unfavorable, but
it is a different picture.

It is a picture where there could be, based on
FDA presentation, 12.7 of these serious clinical events
i nduced, and only 5.8 deaths prevented, even if this result
is statistically significantly positive, which is an excess

SAE score of 2.2.
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That is if they achieve statistical significance,
they are still at 2.2. Now, there is still judgenent as to
whet her that is adequate.

That is a very different picture than saying the
data are projecting that you should expect fromthe data
presented that you are going to have nore deaths prevented
than serious clinical events induced.

Anot her key point is, the other source of data is
the 0125 trial, and this is the South African trial. This
is a study of 50 patients.

The data were presented to us on 19 patients, and
there were eight deaths. If it were left at that, | guess
woul dn't have significant concerns, but it wasn't |left at
that. | have two significant concerns.

The first is, in Dr. Freilich's slide on page 135
and 137, there is a statenent that, we have equi val ent
nortality, equivalent nortality when we have ei ght deaths.
We have observed -- | should reiterate -- eight deaths in
19 peopl e. Because they were four/four, the sponsor
conclusion is, we have equivalent nortality.

Anyone involved in a non-inferiority world woul d

be apopl ectic hearing such a conclusion drawn on such
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paucity of evidence.

Just to put this into context, if you wanted to
di scern whether or not this intervention doubled the odds
ratio for death -- so, whether to discern between such
striking differences as 40 percent nortality not increased
at all, 40 versus 40, versus a doubling of the odds rati o,
that is 40 versus 64, which would be a huge increase in
nortality from40 to 64, it takes an order of magnitude
nore deaths than that. It takes about 80 deaths to discern
t hat .

So, these data, while extrenely small nunbers, is
encour agi ng, because you are not seeing any difference,
there is essentially no evidence here in this context.
These data are consistent wth a seven-fold increase in
relative risk, based on this.

The ot her aspect that is concerning to ne is that
we were infornmed that this is a study that is ongoing,
where the data nonitoring conmttee indicated the study
shoul d conti nue.

Unequi vocally to ne, having sat on nany, nmany a
monitoring commttee, is an indication fromthe commttee

that this study has not addressed the questions that it was
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desi gned to address.

| have scientifically and ethically serious
concerns about the inappropriateness of the revealing of
confidential interimdata to the sponsor, to the FDA and to
this conmttee, because it significantly conprom ses the
integrity of an ongoing study. Furthernore, it is
presenting results that are obviously incredibly
unrel i abl e.

So, we are left with an extraordinarily
unreliable source from 0125 that was i nappropriately
unblinded. W are left with aninmal data that inaccurately
predicted the safety risks in 0115, and we have to use that
for the context of the RESUS study.

We have data fromwhat the FDA has presented to
us in the totality that suggests it mght be closer to
12.7. Now, we asked them and we don't know, does the
result from previous studies extrapolate to the context of
RESUS.

That is uncertain, but those data indicate 12.7,
which is nore toward two to three events that are occurring
per life that m ght be saved.

Very quickly on two or three other quick issues,
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Il wll make little of this issue, but there were sone
attenpts made to reanal yze the 0115 data in the materials
presented to us, |ooking at subgroups of people that m ght
be viewed as less seriously ill.

Those anal yses are using characterizations of
what happened to peopl e post-baseline. Did they get RBCs.
Did they get less than three units of RBCs.

Those are treacherous anal yses. They have | ost
integrity of random zation. They are tenpting to | ook at,
but they don't allow you to reliably discern what is
treatnment effect fromselection factors of people who are
i nherently worse off in the first place, that led themto
have certain results.

DR CRYER. Tom could | interrupt you on that?
Are you tal king about the data the FDA presented on the
conplications or the conpany?

DR. FLEM NG There were sonme anal yses for both,
al t hough not nmuch was nmade of themtoday, but nore in the
bri efing docunments by the FDA and the sponsor, to try to
gl ean nmore insight fromthe 0115 trial about people who
were |less seriously ill.

So, we have the groups called the HH group and
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the R and the HR groups, all of those anal yses. \Wile they
are well notivated, the problemis that you have | ost
integrity of random zation when you start doing -- we cal

t hem subsets, but they are not subsets.

A subset nust be based on a factor that is known
at the time of random zation. If it is only known after
random zation, you are going to get inherently biased
conparisons, and it is unclear whether the differences are
now due to the intervention or due to the selection factors
of who was inherently worse off in the beginning.

On slide 37, Dr. Dutton presented an issue
relating to the informed consent, but that is somewhat
shifting here gears. Should | go on to that, or did you
want to pause?

DR, SI EGAL: Does anybody want to di scuss what has
been raised already or would you like to sumari ze?

DR FREILICH M. Chairman, is it possible to
get a clarification for just a mnute? Thank you for those
coment s.

W actual ly have a bunch of comrents that we
would i ke, if possible, to provide when you think is

practical about sone of these issues, but we have a
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guesti on.

W really just don't understand the 12 percent,
Dr. Flemng, where that is comng fromand, if possible, we
are hoping that a clarification m ght be avail abl e.

DR FLEM NG | would be happy to. | will do it
very quickly here. If we go back to the FDA briefing
docunent, page 51, table 3.B, the FDA has presented -- they
present ed about eight to nine categories of what were
listed as clinically significant AEs.

Dr. Silverman today presented sone slides that
were simlar, not exactly the sanme as this, but very
simlar.

If you look at the totality of the events that
occurred, if you are basically | ooking at these first four
colums and you are looking at totality of events that
occurred on the HBOC 201 and the control, and you sum
across these categories, what you are getting are 172
events occurring in 708 people versus 72 events occurring
in 618 people, 100 excess events, although there were
slightly nore peopl e.

That breaks out as 24.3 events per 100 peopl e and

11.6 events per 100 people. It is one of the approxi mations
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that can be used for approxi mately how many excess events
of these types are occurring per 100 peopl e.

This is based on the totality of the data that
exi sts that has been put forward in phase I, Il and Il
trials, nore than half of this comng fromthe 115 trial,
and the results in the 115 trial are quite consistent with
the other data fromoutside the 111 trial.

DR FREILICH Wuld it be possible to address
this now that | know where it cones fronf

DR. SIEGAL: Yes, please, but go to the m ke.

DR. FLEM NG Just as a quick aside, | am happy to
have this addressed. | amjust worried about, since it is
now 4:00 o' clock and the conmttee is now just getting its
opportunity to query, if the sponsor is going to continue,
if they could be very conci se.

DR FREILICH It will be very brief. CQur
understanding of the SAE difference in the ISSis five
per cent .

When one takes that table and you conmbi ne AEs and
SAEs, in fact that table doesn't even tell you if it is AEs
or SAEs. It just says, if | recall, clinically significant,

and then there are things such as et cetera.
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One doesn't actually know what you are | ooking
at. In fact, many patients have SAEs twi ce. So, a patient
who had an MRI may have a stroke.

VWhat you end up with is sonewhat, in our opinion,
a msleading view. | think what is purely fair is that the
overall SAE rate in the 115 trial was, as enunerated
earlier, alnost eight percent.

If one wants to | ook at the overall 1SS to take
into account the phase Il trials then, in addition, it is
very simlar to that five percent. Counting things two or
three tines is sonewhat unfair in ternms of understanding
benefit risk.

| wanted to comment about age. There is no
gquestion that NVMRC understands that sone of the di mnished
group differences as you | ook at age are related to the
fact that you sinply have |l ower event rates, but it is not
all that.

In fact, as is in your package, sonme of the
| ogistic odds ratios are very, very dramatically | ower when
you | ook at the | ower age populations, in fact, as | ow as
sonetinmes .12 or .2, in very, very significant SAEs, in

fact, the one that | am nost concerned about, which is
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stroke and cerebral ischem c AEs.

So, it is possible that, when you take overal
SAEs, age restriction is not going to dimnish every one,
but it is going to dimnish the significant ones and many
of them such that the overall benefit risk ratio is
significantly inmproved. | thank you for your tine.

DR. FLEM NG Let ne clarify. Basically, if you
go on to pages 52 and 53, you do get the specific breakdown
as to which of these events are AEs and SAEs.

Because of the seriousness of these clinically
significant categorizations, in nost of these categories,
nost of the events are, in fact, also |listed as SAEs.

Secondly, | was very careful to state that this
isn't nunbers of patients. This is nunbers of events.
Partly, we haven't been given nunbers of patients.

The reality is, if you induce an M and you
i nduce a stroke in a person, that is not the same as just
i nduci ng one or the other.

So, an analysis that just |ooks at nunbers of
patients is underestimating the clinical significance of
side effects if, in sone cases, you had a stroke and an M.

So, | intentionally was presenting it exactly as
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it was provided. This is the nunber of these serious excess
events that, in excess, would be induced by this therapy
per 100 peopl e.

DR HAUSER | think it is inmportant to recognize
that, in the patients that we are |ooking at, really, which
is the young trauma patients, the ones that we are really
concerned about, neither strokes nor Ms ever happen.

So, predicting that they are going to happen on
the basis obtained, for instance, in elective surgery done
in orthopedics patients, nost of whom are probably vol une
repl ete, henoglobin replete and intolerant of both overl oad
and afterload, is not going to reflect what is going to
happen at all in the younger patient population.

These just -- as you put it, they wll not
extrapolate. So, | think that it is very difficult, and
probably we should not be | ooking at that. | don't know
whi ch t he nunmber of that study is.

We probably should not be | ooking at that at al
as a predictor of adverse events in the young age
popul ati on.

Now, | will accept that that probably is a pretty

good predictor of adverse events if we were to use the
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ol der age popul ation, allow that population in the RESUS
trial.

DR. FLEM NG But as you just look at the data in
table 3. B from FDA where there is not a striking difference
by age, you would not use the younger age patient data
there. What would you use? What woul d you use to
understand safety risk if these data aren't, in fact, at
all informative.

DR. HAUSER: | amnot sure that there is anything
t hat we can use.

DR, SZYMANSKI: | would just |like to comment on
the sane table, 3.B. If you |look at the two age groups, 69
years old and nore than 70 years old, and you | ook at the
controls, and if you cal cul ate the percentage, so the
controls already are very different.

Over 70 years old, they go from08 to 5.5
percent. They are not here indicated as percentages, but |
calculated in nmy sort of head, not using a cal cul ator, but
they definitely are very different, just even the controls.
Therefore, | think the older age group is really nore
suscepti bl e.

DR FLEM NG It is a gray point, but just to



