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Mechanism of Action of ATIII
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Tissue Factor Pathway Inhibitor
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Inhibition of Inflammation by APC
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Indication of Prognositic
Significance

Protein C Levels as a prognostic indicator of
outcome 1n sepsis and related diseases.

Charles J. Fisher, Jr., MD, S. Betty Yan, PhD

Crit. Care Med 2000, VOL 28, No. 9 (Suppl) S49-56



Correlation of Protein C Activity
and Probability of Survival
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Phase I Safety Trial

Safety and dose relationship of recombinant
human activated protein C for coagulopathy
In Severe sepsis

Gordon R. Bernard, E. Wesley Ely, Theressa J. Wright,
Joseph Fraiz, Jerome E. Stasek Jr., ;James A. Russell, Irvin
Mayers, Brian A. Rosenfeld, Peter E. Morris, S. Betty Yan,
Jeffery D. Helterbrand, (rhAPC Sepsis Study Group

Crit Care Med 2001 Vol 29, Pages 2051-59



Dose Dependent Reduction of
D-Dimer by APC
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Phase III Trial Showing Efficacy
of Activated Protein C 1n Sepsis

The New England
Journal of Medicine

Copyright © 2001 by the Massachusents Medical Society

VOLUME 344 MaRrcH 8, 2001 NUMBER 10

EFFICACY AND SAFETY OF RECOMBINANT HUMAN ACTIVATED PROTEIN C
FOR SEVERE SEPSIS

Goroon R. Bernarp, M.D., Jean-Louis ViNcenT, M.D., Pr.D., Pierre-Francors LATERRe, M.D., Steven P. LaRosa, M.D.,
Jean-Francors DainauT, M.D., Pu.D., AnceL Lorez-Robricuez, M.D., Jay S. Stemcrue, M.D., Gary E. Garses, M.D.,
JerrREY D. HeLTERBRAND, PH.D., E. WesLEY ELy, M.D., M.P.H., AND CHaRLES J, FigHer, Jr., M.D.,
FOR THE RECOMBINANT Human AcTivATED ProTEIN C WORLDWIDE EVALUATION IN SEVERE SEPSIS
(PROWESS) Stuov Group*
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Figure 1. Proposed Actions of Activated Proteim C in Modulating the Systemic Inflammatory, Procoagulant, and

Responses to Infection.



TagLe 1. Base-LveE CHARACTERISTICS OF THE PATIENTS.*
DeoTescocn
d PLACERD ALFA ACTIVATED
CHARACTERSTIC = Baiel] (N=250)
atlCIts Creé
Age (yr) 60.6+165  605+17.2
Age (%)
> <60 yr 43.6 4.1
e r <65 yr 53.5 5L4
<75 yr 7RSS 759
Male sex (%) 5810 56.1
° White race (%) 2.0 A
rS I Iad I Il h Priwwpu-:_:hin;mnﬁtinmﬂ-} 50 ias
-’ , g Myocardial inbrction 14.4 12.1
Congestve candsonmropathy 9.0 6.4
Driaberes. 2.4 0.7
Pancreatinks 39 3.4
Liver disesse 2.6 2.1
S0P 6.1 22.2
Cancer 18.8 L7.1
Eecent travgrma 5.1 3.3
Becent surgical hissory (%)
Elecrive surgery 5.2 5.8
SCOres o iy o
Mo hisrory of sergery 72 735
APACHE K soore 25.0+7.8 24.6+F 6
® Oreher indicarors of discase severiny (%)
Mechanical venrilerion Tr.H 733
and Had Multl- = ns
1ise of amy vasopressos 755 71.8
Use of dobarasmne 135 139

Mo, of dysfanctional organs or systems (%)
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TamE 2. SITEs AMD CaTssEs oF INFECTION N PATIENTS
WITH SEVERE SEPSIS.

Infections | —

Where Primarily &5~ o E
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the Vast . % on
Majority Were &EET% |
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TaBie 3. Base-Lpeg LEVELS OF INDICATORS OF COAGULATION

. AND INFLAMMATION. *
Baseline D- |
DROTRECOGIN
. PLACERO ALFa ACTIVATED
Dimer and =~ v S eow
of - | 758 792
No. : patients
IL-6 Levels  jilofiwm =~ Joe (i
W S kb i
ere Median level (pg/ml) 484 497
Interquartile gtp: (pe/mi) 129-2540 153-2701
Plasma activi
Elevated  jodees, ¢ SR
Median level (%) 50 47
Interquartile range (%) 33-68 30-63
ot Protein C deficiency (% of patients)
and Protein "% s
o 12.5 10.6
Unknown 7.7 6.0
C levels *The normal range of D-dimer levels is 0.0 1o 0.3 ug per milliliver. The
of interleukin-6 levels is 0.38 to 10.09 pg per milliliver. The

normal range
normal range of protein C activity is 81 percent to 173 percent. A deficien-
ey of protein C was defined as an activity level of less than 81 percent.

Were Down



Septic Patients on rAPC Had
Lower D-Dimer Levels
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Figure 3. Changes in Median Plasma o-Dimer Levels in 770 Patients with Severe Sepsis in the Drotreco-
gin Ala Activated Group and 729 Patients in the Placebo Group.

COnly patients with base-line values and at least one subsaguent value were included in the analysis.
The P values are for the comparison with the placebo group.



Study Was Stopped Due to Survival
Advantage in Treated Group
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TaBLE 4. ANALYRIS OF THE BATES AMD Bisis oF DEATH FROM ANY CaUsE AT 28 Days.*

Doy TRE OGN FeLaTvE R
) AiFs ACTIVATED P of Deam Ansoi T REDUCTION
Vamiani F PLacEnD GROuP Grour Vit os% CHE e Fisx; [9969% CIJ§
neutotel no., (%) *®

Treated paticmts
Monstratified analyss 59 S840 (30L8) 2107850 (24.7) 0005 O.B0 (6% o 0U94) Gl (1.9 o 104)
Strarified anahysisy 0.005 0.81 (0.70 o 0.93) 6.2 (1.6 w 10.8)
Proqein C defdency

Tes 2157670 (321}  1EZ/709 (25.7) 0,008 080 (0,68 1© 0.95) 64 (1.6 10 11.2)

Mo 2B/1065 (24.7) 1490 (15.6) .06 0.58 (0,33 o 1.04) 100 (=04 to 22.6)

Unknown 16/65 (24.6) 14/51 (27.5) 0.73 1.12 (0.60 10 2.07) ~28({-19.0w 13.4)
Randomized paticots ]

Monstratified analysis 268,857 (31.3) 26/ET7L (24.8) 0003 079 (LGE wor0L92) 6.5 (2.2 o 10.7)

* Paticnis were analyzed in the treatment group to which they were assigned at randomization. Cl denotes confidence interval.

{Too-zided F values for the nonstraified and snbjroup analyses are’ based on Pearson®s chi-sgisare tests, and the P valae for the prmary
stratified analysis s based on the Cochesn—Mamtel - Hacnapel vest

$The relative risk of death is calculared as the morality me in the dromecogin alfa activated group divided by the moreality rate in the

§For the stratified anabysis the absolute reduction in risk was catirmted with use of the average of the absolure reducion in risk within
gtrata.
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[ Thie anabysis incheded 38 pariems who were rndomly ssigned o weatmens but who never received the study drug.



rAPC Treated
Group Had
More
Bleeding but
Less
Thrombosis
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TABLE 5. INCIDENCE OF SERIOUS ADVERSE EVENTS,

DROTRECOGIN
Puaceso  Atra ACTWATED
: Gaour Grour P
Vamame {N=840} {N=850) VaLuEe
no. of patiants (%)

Ar least one serions adverse evem 102 (12.1) 106 (12.5) 0.84
Serious bleeding event* 17 (2.0) 30 (3.5) 0.06

Gastrointestinal 9 (L.1) 92(1.1)

Intraabdominal 4 (0.5) 3(0.4)

Intrathoracic 1{0.1) 6 (0.7)

Retroperitoncal 0 4(0.5)

Intracranial 1{0.1) 2(0.2)

Skin or soft tssne 0 2(0.2)

Genitourinary 0 2(0.2)

Source unidentified 2(0.2) 2(0.2)
Thrombotic events 25 (3.0) 17 (2.0) 0.20

*A serious bleeding event was defined as any iniracranial hemorrhage,
any life-threatening bleeding, any bleeding event classified as serious by the
investigator, or any bleeding that required the administration of 3 units of
packed red cells on two consecutive days.

{These panents received 3 units of packed red cells on two consecurive
days but had no identifiable source of bleeding.



