
I a 1  t I )  Is the deiaull infusion rate of 50 ~nVnin adequately supporled by the evidence? 

l'h~a default infusion rate appears i~dequatcly supported by the practical results of the pre-clinical 
trial study of HS and seems rensonable wilh the monitoring of blood pressure and hem rate a1 Ihe inlervals 
esliihlished in the study design a1 leilst with respect to stopping at a BP > 150 mmHg. Although the 
judginenls that a1 the end of an infusion period if RP is > 100 mmHf or BP is > 90 mmHg and HR is < 100 

thc patients will he switched lo lactaled Ringer's solution is reasonable, it is not clear that the vasoactivity 
of HHO('-201 may not obscure persisting under-resuscitation when the BP is < 150 mmHg. Thus concern 
:~holr~ ihe accuracy o i a  HR < 100 lo indicalc adequate volume resuscitalion remains since many factors 
ma) act lo degrade this sign unrecognized use of bela blockers and calcium blockers in some HS patients 
iind the effects of NO scavenging or pro-oxidant effects of extracellular hemoglobin on HR control either at 
the lcvel of the CNS or specialized czudiac conduction lissue. A BP intermediate between 100 and 150 
mmHg may slill be compatible wilh under-tilling, if the vasoconstrictor effect of HBOC-201 in enough 
vascular k d s  dominates. 

I . h . ~  Has the sponsor submitted adequate evidence in support the view lhal the traditional paradigm for 
tluiil resliscilation is valid when a vasoactive HROC is used? 

4 s  outlined above, it does not appear that the sponsors have convincingly demonstrated a set of 
I3P . ~ n d  HR pnramelrrs thal reliably avoid unapprecialed incomplelr resuscilation. 

I c l  I): Has the spnnsor submitted adequale evidence to support the claim lhal other parameters of occull 
shock are valid. sens~tive and specific in detecting occull hypoperfusion when a vasoactive substance is 
11sctl" 

l'his 1s a lolig lisl of parameters and 11 does no1 appear that the sponsors have examined any of 
thesr crlleria. Since many are direct reflections of s h n  perfusion> i t  is no1 clear whether they arise from 
generalized endogenous vasoconstriction due lo extreme sympathelic nervous system activation in the face 
of prrsistlng inadequate resuscitation or from direct effects of extracellular Hb on the vessels supplying [he 
skin 
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I c I 2 ) :  Ilo the KESlrS dosing and administration guidelines provide adequate assurance of a reasonable 
r%k to h~.nelil ratio'? 

* At lhls point. the dosing guidelines seem reasonable and it i i a f i c u l t  to see how they might be 
b b c r  relined until human data emerge. I, : 

'4, 

I J I :  I las the sponsor provided adeqialc evidence to guide EMTS as to whether declining pulse 
oxInretr) values are due to interference by IIROC-201 or other reasons that rCflect pathophysiological 
cnures fix reductions in arterial H h  0 2  sat~lralion'! 

No, t h a e  appears to be no discussion of this problem. However, the only practical and obligated 
responsi; hy the EM'Ts to this situation would be to increase the inspired 0 2  to its limit. If lung function is 
normal or near normal. then increased 0 2  extraction by the product. increased extraction due to ongoing 
blood losses ;lnd/or~ hypoperfusion would not lead to a e r i a l  0 2  desaturation. Any other maneuvers. except 
with the exception@ consideration for tension pneumothorax would be beyond the skills of  EMTs. 

I d  ~i Ilas the sponsor submitted adequate data to guide EMTs in their response to BP > 150 mmHg? 

No I t  appears that the only guidance IS cessation of HBOC-201 infusion. This is prudent but still 
may leave somegatients in an incompletely tluid repleted slate. Given the uncertainties about assessing 
volume status with a vasoconstrictor volume expander, i t  would be premature to consider vasodilator use to 
h r~ng  thc BP helow 150 mmHg . , 

I e I Do the data suppon the sponsor's claim that the benefit to risk profile for HBOC-210 compared to 
st;wdard of care in trauma patients is reasonable. 9 

Yes. It is not clear that the high incidence of BP > 141 mmHg during the first infusion of HBOC- 
201 In the HEM-01 15 study is applicable to the proposed target population of the RESUS Irial. since these 
;Ire paticnts with traumatic hemorrhagic shock. 

I c. 11: What are the clinical implic;rtions of the statement "Vasopressors are conuaindicated for the 
tre;lrment of hemorrhagic shock  '? 

HBOCs represent such a novel and unique resuscitative tluid strategy, thal it is not clear that the 
above proscription is valtd. No other resuscitative fluids have the added important aspect of increased 0 2  
carrying and release capacity. Only research will be able to place HBOCs within or outside of this rule. 

I f  I :  With respect lo tissue perfusion has the sponsor submitted adequate evidence to show that BP 
measurement hy cuff techniques and titration of HBOC-201 use is reasonable? 

No There are at least two issues here. The Fust is whether the potential vasoconstrictor effect of 
HHOC-201 might be more potent on more distal sites of BP measurement such as extremity cuffs. The 
second goes hack to the problem of the insensitivity and non-specificity of BP measurements to accurately 
assess volume sulus in HS Thus it is not clear how accurate cuff measurement for titration of HBOC-201 
inhlsion will he, and only careful observation and recording of data in a field study will permit an answer in 
practical terms 

Cllnlcal Safely Profile 

2.a I :  Are the imbalances in adverse events against ihe HBOC-201 arising from the pivotal HEM-0115 trial 
rel?vant for KESC'S subjects? 

Gtven the younger and likely healthier patients to he studied in the RESUS trial and the larger 
volume requirements, it seems reasonable to conclude that the adverse event rate will be lower in RESUS 
trial. 

2.h What is the clinical relevance of  a higher CVA. TIA, cerebral ischemia/infarction rate noted in the 
sponsor's BLA ? 
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r h ~ s  1s worrlsomr. sin'.? in non-head injured younger and healthier trauma victims, 1 don't think 
CL .\s and '1IAs me common. But again. if these results me horn an older, less heallhy population with a 
g re i~~er  1 1 ~ g r e ~  of asymptomatic CV disaarr. then it may no1 be as relevant for the RESUS trial. 

S 

2 c Wh.lt rclcvancr I S  (here lo the 1;1ck of adverse ebents in the porcine studies of HBOC-2017 

S~nct. these pigs were likely young and olhewisc. healthy. and llkely not to have lrnrecognired 
vascular pa~hology. I t  is unlikely that thc RESUS subjrcls will be as heallhy or to escape some adverse 
e f i ~ ~ ~ t s  01 HB(lC-201 ~1st.. 

2 11 What IS the clinical Importance of [lie 4'7r rate of hypertension with < 1 unit of HBOC-201 in the 
Eur<qx;rn PC1 trial h,r RESUS subjects? 

If t h ~ s  was not a traumatic hemorrhagic shock trial. then it very likely that hypertension with a 
stngle unit will he so common. 

2 c Ale the rates of cardiac A(:6 from the HEM-(I1 1.5 trial of HBOC-201 in orthopedic patients relevant 
to the Rl:SLIS subjects" 

Again, these results are from an older, less healthy population with a greater degree of 
as! rr~ptomatic or even known CAD disease, m d  they may not be as relevant for !he RESUS trial. 

Sample Size 1:- htlmale ' 

:I I ,\re there additional limitations of the NTDR'! 

I am not awnre ol ;my 

3.2 1 1 .  ('an the information from the NTDB be used to estimate the control mortality rate, given the 
RESUS (rail enrollment ~uiteria'? 

Since several of the study ccnters are part of the NTDB and some of the others are institutions in 
Ihe same metropolitan areas, i l  seems reasonable to use the NTDB data. The problem may be that the 
N l D B  includes some catchment arras that are more rural, such as Vermont and has a non-(IS site. 
Additionally these are historic data which usually change over lime. so direct comparison to a present-day 
study is problematic However, this concrm is somewhat mitigated by the inclusion of a LR control arm 
representing usual care 

3 .  L)o the RESlJS lrail and these studies share the same. or nearly the same, enrollment criteria? 

I was unable to find the seclion 9 referred to 'below' so 1 cannot comment 

3.c I Has the sponsor submitted adequate evidence to suppon the 2570 reduction in mortality in the 
HBOC-201 arm of RESLIS" 

No 'This appears lo be simply the hypothesis they are testing and the value around which they 
prolrcl the needed numbers to enroll 

3 .  ( 1  Does the projected 34% mortalily in the control arm vs. a recenl much smaller study of another 
HROC (Sloan et al. JAMA, 1999) that found a 17% monality in the control arm comport with the 
exception of informed consent that participation holds out the prospect of direct benefit to he subjects? 

I t  is rare that any treatment arm of a study will extend benefit to 100% of subjects. The issue is 
does it harm a subset? This is a real concern and should be considered in the final exception for informed 
consent hased upon the J.AMA study and its hgher mortality in the treatment  arm^ 

Exception from Informed Consent 
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1 :I Overall. does thc KESI S prc)tocol conlain adequate evidence to meet the clinical requiremenls for 
cnc~,ption from int'orrncd consent'.' 

Ycs. I helieve the investig;llors have addressed all of the relevant itenis in 21CFR50.24 
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