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R ABSTRACT N RESULTS
The safety of HBOC-201 (Hemopure, hemagiobin ghiamer-250, bovine), giutsraidehyde polymer- There were o siatistically significant difisrences between the HBOC-201 and RBC tresiment groups
izad bovine hemaglobin, as an O, carrying solution, was evalusied in a muiGeils, rendomized, con- in mean age, or weight. However, 37 (10.6%) palienis in the HBOC-201 group compared with

tonllad Dlvaca 11 sk of arianeddia wecas, cakionte Wl hutclimeizad thet aeaete Swan A 8 oF 28 (8.3 %) natianis in the RBC gmun wars = A0 yeers of aoe. Baseline hematnlooy cheracteriatica
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were belanced between the two groups.

patients randomized 10 receive HBOC-201 wauld avoid red blood cell (RBC) tanedusion (1,2).

METHODS: Following IRB approval and informed consent, slecive orthopedic palienis were ran-
domized 1:1, %0 receive either HBOC-201 or RBC at the ime of the first parioperative allogensic
RBC franskusion decision in this single blind shudy. Subjects hed not recsived erylhrepoistin or
undergone PAD prior to ervoliment and rendomizalion, and were sxpecied 12 require at least 2 units
of RBC vansiusion. Safety wes determined by comparing the frequency and severity of adverss
svents, dinical and Isboratory tesis.

RESULTS: Of the 688 palienia that received skudy fresiment, 350 (50.9%) randomized 1o receive
HBOC-201 and 338 (49.1%) 1o RBCs. Thers were no clinically significant diisrences beiween the
HBOC-201 and RBC reatmant groups for sleciralyies, Ca*, PO,, aik phos, cresiining, and CK-MB.
Mean troponin valuss were within the normsi renge for both groups. BUN in the HBOC group frend-
od sbout 1 mmolA. higher than RBC. Amylses was slevaied on day 1 and lipsse wes eleveled
through day 5 in the HBOC-201 group but retumed 10 bassiine by the 8 week follow up visit. AST
and ALT slevated transiently but relumed 10 bassiine st 6 weeks. Adverse evenis (AE) and serious
adverse evenis (SAE) were reporiad in the two rsstment groups: Advarse svenis in the HBOC-201 S EFFICACY

Total Hemoglabin (g/dL, mean + SE) 9.1 £0.08 921009 0.762
Hemetocrit (%, mean = SE) 8103 2003 1.000

group that showad an abechde difierence of gresier than 5% companed 1o the RBC group were ane-
mia, tachycardia, sbdominel pain, diarvhes, dyaphegia, nauses, vommiling, pyrexis, jsundios, lipase,
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DISCUSSION: The efficacy of HDOC-201 was demansiraied by the avoidence of allogensic RBC

ransfusions in 54.9% patients reoeiving HBOC (2). Adverse evenia occsving more frequently in the

HBOC-201 group included gasirciniesinal, cardiovascular

self-imited. Comparable mariality and serious acverse event rales wers seen. Thess data support

the use of HBOC-201 as an oxygen carying solulion in orthopedic pelients.

REFERENCES: 1. Jatv, et. al. Crit Care Med, 2002; 29 (12): S243, 2. Jahv, ot al. Anssthesiclogy
2002; 96: A243.
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N INTRODUCTION

HBOC-201 inmwmmwanm\ndnmmm
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of acuts anemia in adult patienis surgery. HBOC-201 is intended for the pur-
pose of eiminating or reducing the nead for red blood celia in these patients.

HBQC-201 is & starile, ulirapxified polymerized bovine hamogiobin in @ modified lacisted Ringer's
sohstion. HBOC-201 is an axygen casrying fluid that increases plasma and total hemoglobin concen-
trations. HBOC-201 has a right shifled cxypen equilibrium curve with a Py, of 43 torr. HBOC-261
eammya.mmmolmmmmmmmw

mmol/L, CaCly2H,0 1.4 mmolit, NeOH 12.5 mmoi/L, sodium lactate 27.1 mmobL, N-scetyl-L-cys-
teine 12.3 mmol/L in watler for injection at pH 7.6-7.9.

WS METHODS

1. Mulicenter (48 siles), single biind, paraliel graup, red blood cell controlled
2. Randomized (1:1) (stratified by type of surgery, back vs nonback)
3.Doﬁgmm:ﬂ)Og(mmHNC—M)MorOmRﬂc,wifinﬁdtyloﬂhtdou

= Consanting non-emargent orthopedic surgery palient = 18 years of age
= if female, post-menopausal mmamm
-PmmmwbmmaszBCptmmluﬂm
« Patient met ASA Class |, I, Il critenia
= Patient had not resched midnight of past operative day 3
« Total hemoglobin < 10.5 g/dL.
i iedge of patient's assignment

7 Transhumon guidelines wens based on il hemogiobin values as well as sgret and sympioms of anemia

Only patients who were destined 10 recsive allogeneic RBC were ervolied in this trial. The primery offi-
cacy endpoint was the proportion of palienis in the HBOC-201 group who avoided any RBC rareiu-
sion through the 8-week follow up period.

R SAFETY

Increanes from bassline in mean valuss of BUN, AST, ALT, ipsss, CK-MB, and fraponin were
observed during the esiment peviod, more 80 in the HBOC-201 group. Selecied analyle dels is pre-
senied in the bie below. In most pelienis crealinine slevelions and any sesocisted symploms were
transient and reversed during the courss of the shudy. AST and ALT elevelions followed similar pat-
Terne, with 2-3 fold grester meen veluss in the HBOC-201 group. These slevelions were genenslly
mild, did not recquire intervenilion, did not resut in discontinuaiion of mestment materiel, and were not
suggestive of hepalic dysknciion. The isalsted, transient slevalions in amylese and lipass that were
obesrved in a fow palienis in e HBOC-201 group ware generally wild and gensrally did not require
freaiment or discontinustion of test maleriel. A vast mejorily of 1he palients with sieveted ipsse were
saymptomatic and had no dlinicsl feslures suggestive of pancrestitie. Thare wes no cleer patiem or
clinical significance in CK-MIB and troponin T. No evidence was seen t0 sugpest
that paients reaiad with HBOC-201 sre at addiional risk of having heart black, myocardisl ischemia
or myocandiis when compared 1o patienis irealed with RBC.

Deacrivlive Statetcs for Selected Ansivies
Day 3 Dey5  6Wesks

RE 84 : 7 %0 208
Mean = SE 7. 7;2.2 7425 01526 702527 71834 789:25
Median 68.0 620 620 62.0 820 70
Range 18.0-380.0 1804155 6.3-371.0 5237.0 27.0-308.0 3504240
HBOC-201 N 47 43 202 232 178 302
Meen + SE 68.3+1.5 63.0:822 6290:35 008220 734237 727215
Medien 620 619 530 53.0 620 709
Range 180-20.0 902740 17.7-5130 902120 180-388.0 8.8-2020
RBC N % 25 201 214 150 280
Meen = SE 306217 385:28 457:104 394322 409426 221211
Medien 230 260 260 30.0 315 10.0
Range 604100 7.06200 8020710 902300 1002200 7.0-256.0
HBOC-201 N 4 204 184 218 m 207
Mean : SE 332421 732102 927+23.6 551243 604289  24.5+1.1
Median 20 320 410 s 38.0 19.0
Range 704760 0013770 0037840 508300 11.0-1417 10.0-1830
Lipsse (U/L) Normel Renge 10-180

RBC N 2 246 196 207 142 2N
Mean = SE 225042 2674185 284227 352034  452:42 39.65+19
Median 190 189 180 20.7 280 310
Range 5011560 6.8-2610 50-3530 303540 7.8-3050 10.4-210.0



Treatment Basekne Day 1 Day 2 Day 3 Day 5 € Woeks
Lipase (UL) Normai Range 10-180
HBOC-201 N 339 233 193 223 160 286
Mean t SE 34.7:3.3 87.3:162 68.7x115 5524534 7252100 41931
Machan 197 336 3t0 321 3rs 0.3
Range 20554 99-28230 100-1588 10.0-627.0 100-1280 6086370
CK-MB mL) Normai 05
RBC N 240 184 139 138 87 195
Mean = SE 4404 63+0.7 3.9:08 20+02 1.6:0.1 1.7:01
Median 24 25 20 15 11 1.2
Range 0.1-575 06652 0.0-110.0 04-14.8 0679 0.0-12.1
HBOC-201 N 240 166 126 150 103 201
Mean + SE 44306 6.7:09 4008 26104 2.7:04 1.620.1
Medhan 21 31 19 15 13 12
Range 0.0-1082 07713 0.2-81.7 0.0-53.8 07-228 0.0-17.1
Troporn T (ng/mL) Normel Range 0-6
RBC N 62 a7 29 32 19 45
Mean : SE 0.12002 0.120.02 0.130.02 0.130.03 0.1:0.06 0.1+0.02
Median 0.01 0.01 0.03 0.02 0.01 0.01
Range 00-05 0005 0004 0.0-1.0 0.0-1.0 0.0-0.3
HBOC-201 N 68 38 32 2 4 48
Mean + SE 012005 0.2:009 03012 03:0.16 0.1£003 0.1x0.03
Median 0.01 0.02 003 0.05 0.01 a0
Range 00-36 0.0-3.3 0.0-3.2 0.04.7 0004 0.0-1.1

The average number of adversa avents per patient (8.47 versus 5.88) was greater in the HBOC-201
group. Adverse avents in the gastrointestinal, hepato-biliary, investigations, skin and subcutaneous tis-
sue, and vascular disorders body systems were more common in the HBOC-201 rssiment group
(>5% absohss difference). Thia ia not aurpnaing since adverss eventa such as dysphagia, yellow siin
(sometimes referred to as jaundice), incraase in AST, skin discolorabion, tachycardia, and tranment
hypertension are known to be associated with HBOC-201.
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Between T
Body System/Preferred Term RBOC-201 Group RBC Growp
(n = 350) {n =338)
n(%)_ n{%)
Biood and Lymphatic Disorders 81 (17) 2
Anemia NOS* 43(12) 14 (4)
Cardiac Disorders 101 (29) 57 {17)
Tachycardia 53 (15) 26 (8)
Gastrointestinal Disorders 257 (73) 195 (28)
Abdominal Pain NOS 20 (8) 1
Conatipation 82(23) 100 (30)
Diarhea 38 (11) 14 (4)
Dysphagia 27 (8) 3
Nausea 132 (38) 68 (20)
Vormting 75 (21) 32(9)
General Disorders and Admmisiration Site Conditions 208 (59) 188 (56)
Pyrexia 109 (31) 85 (25)
Hepato-Bikary Disorders 90 (26) 8(2)
Jaundice 83 (24) 4(1)
Investigations 138 (39) 84 (25)
Lipase Increased 32(9) 7(
Metaboksm and Nutrition Disorders 63 (18) 39(12)
Nervous System Disorders 153 (44) 122 (36)
Renal and Urinary Disorders 87 (25) 64 (19)
Oliguria 38 (1) 16 (5)
Respratory, Thoracic and Medisstinal Disorders 97 (28) 70 (21)
Skn and Suboutaneous Tissue Disorders 142 (41) 96 (28)
Vascuiar Disorders 101 (29) 51 (15)
Hypertension NOS 38 (1) 15 (4)

*NOS- nat otherwise specified

The number of serious adverse evenis and the number of paients experiencing at least 1 senous
adverse event are shown i the next table.

Senous Adverse Evcma(SAE)mantnbyTt!-_imqup

HBOC-201 (n=350) RBC (r=338) Palue
Total Number of SAE Reporied 118 83 .
Patients Expenencing at Least 1 SAE 88 (25.1%) 59 (17.5%) 0.014
Deaths 10 (2.9%) 6 (1.8%) 0.450

Serious advaras events with an incidence rate in either the body system or preferred term of st least
1% (x 2 palionds) in sither resiment group are presenied in the following table. No patiems wers
observed in the 2 pelienis with serious anemia and both appeared to be frestment failures of HBOC-
201. The majority of patients with serious adverse evenis in the following body systems hed pre-
lar. in many cases, petients received significant fhid volume. in the 2 palients with aerious hemor-
rhage, the biseding appeared 1o be a consequencs of surgery. Thres of the 4 palients with serious
respirsiory failure wers maiss involved in accidents causing crush injunes.

Evenls of
Bady System Hm?_()n-aso) RBC(N-:BG)
{%]

“Blood and lymphakic system 2(1) 1(<1)
Ansmia NOS 2(1) 0
Cardisc 22(8) 8(2)

Cardiac arest 2(1) 1(0)
Cardio-respirsiory amest 3(1) 0
Myocardial infarction 4(1) 2(1)
Pulmonary osdema 4(1) 0
Gestrointestinel 6(2) 7(2)
General disorders 8(2 4(1)
Hasmonhage 2{1) 0
Mutii-orgen failure 2(1) 2(1)
5(1) 0
Chalecystitis (NOS and Aculs NOS) () 0
infection and infestation 11 (3) 12 (4)
Celiuiifs 1¢0) 2(1)
Colitis Pasudomembranous [} 2(1)
Osisomyelilis 1] 2(1)
Preumoania ) 1(0)
Wound infection 4(1) 5(1)
Injury and poisoning 10(3) 1@
Femur frachure 10) 2(1)
Joint disiocation Q) 8(2)
Investigalions 3 0
Meiabolism and nutrition 2(1) 1(<1)
Muscuiosksietsl, cormeciive Sssue, bone kX)) 1(<1)
Nervous 5{1) 2 (<1)
Cerebrovasculer accident NOS 5(1) 0
Paychiatric 2(1) 1(<1)
Renal and urinary 6(2) 4(1)
Renal failure acule 4(1) 2(1)
Respiraiory, thoracic, and mediastinel 72 )
Pneumonia aepiration 2(1) 0
Reepiratory failure (exc neonsiel) 4(1) [1]
Skin and subcutansous issus 1(<t) 0
Surgical/medical problems 5(1) 8(2)
Post-opersiive haemorrhege 2{1) 0
Seroma 2(1) 1(0)
Wound dehiscence 0 2(1)
Vascular 14 (4) 1(3)
Deep vein thrombosis NOS 0 2(1)
Haemaioma NOS 3{1) 4(1)
Hypertenaion NOS 2(1) 0
Pulmonary emboliam 3{1) )
Venous thrombosia deap kmb 6(2) 3(1)
WEE CONCLUSIONS

* HBOC-201 successtully trested perioperalive anemia in a clinically significant proportion of
patients undergoing arthapedic surgery.

» Thia study demonstrates HBOC-201 %0 be safe for adminisiration as reatment for acute
signe/symptomes of anemia in adult paients undergoing slective orthopedic surgery.

* While safe, certain precauions and close monitaring of patients is werraniad especially of patients
with underlying evidence of cardiovascular, renal and/or puimonary disesse, palients with an
increass in clinical lasboratory messuremenis (AST, crestinine, CK-MB, froponin, and lipase), and

* Fluid overoad should be avoided and perSculer altention should be paid to the amount of
replacement fluids administered o patients receiving HBOC-201.

« Patients older then 75 years may be st an increased risk for adverse events, particularly if they
have svidence of underiying dissass and muliple co-marbidities.



