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Anti-coagulant

Yamakawa et al. Gritical Care (2016) 20:229

DOI 10.1186/513054-016-1415-1 Crltlcal Care

Benefit profile of anticoagulant therapy in &

sepsis: a nationwide multicentre registry in
Japan

Kazuma Yamakawa “ @, Yutaka Umemura“, Mineji Hayakawa®, Daisuke Kudo®, Masamitsu Sanui’,

Hiroki Takahashi, Yoshiaki Yoshikawa' S su Hamasaki”, Satoshi | ujimiT and for the Japan Septic Dissemi-
nated Intravascular Coagulation (J-Septic DIC) study group
Patients: 2663 consecutive patients with sepsis

Anticoagulants: 1247 patients
(antithrombin, recombinant thrombomodulin, heparin, and
protease inhibitors)

No treatment; 1416 patients

Yamakawa K, et al. Crit Care 2016, 20(1):229.



Anti-coagulant

All patienis in control group
| m= 1416, mortality 28% (396/14.16)

SOFA score :‘-12/ \‘ﬂﬂFh gcore 213

n = 197, monality 62%

n = 1218, mortality 22%
(273M218) {12311867)
S0FA S0FA
F 1
Sl.':l:lr&"? \SD A soore 28 SCUr&S‘.?/ \‘EGFﬁ.Eccre_ B
Low-risk subset Mndetate risk subset High-risk subset Very high-risk subset
n = B&5, mortality 15% n = 554, mortality 32% n = 177, mortality 59% = 20, martality S0%
(1TES54) (105M17T) (18420)

L (97/665) J L i
Fig. 2 Patient stratification according to baseline Sequential Organ Failure Assessment (SOFA) score using the classification and regression tree method

Yamakawa K, et al. Crit Care 2016, 20(1):229.




Anti-coagulant

ISTH overt DIC criteria

ISTH overt DIC-negative ISTH overt DIC-positive

Estimated Survival, %

30 Ly f ) 3 B0

Time on Study, days Time on Study, days

JAAM DIC criteria

JAAM DIC-negative JAAM DIC-positive

Estimated Survival, %

.’ll.‘t L] I. I. ’ll‘l I';.'I
Time on Study, days Time on Study, days
Fig. 3 Adjusted estimated survival curves in patients with or without disseminated intravascular coagulation (LYC) diagnosed by I5TH overt DIC
criteria (a) and JAAM DIC criteria (b). The sofid ine represents patients in the anticoagulant group, and the dotred fine represents patients in the
control group. I5TH Intemational Sodety on Thrombosis and Haemostasis, JAAM Japanese Assodation for Acute Medicine
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Yamakawa K, et al. Crit Care 2016, 20(1):229.




Anti-coagulant

r s
a. Low-risk subset (SOFA score =7) b. Moderate-risk subset (SOFA score 8-12)
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iy .cr
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C. High-risk subset (SOFA score 13-17) d. Very high-risk subset (SOFA score 218)
1.0 101
=
_mr DET LIy
2
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n
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W
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‘I] f!ll‘l nlﬂ ﬁlﬁ 1] 'ilﬁ &0 =i
Time on Study, days Time on Study, days

Fig. 4 Adjusted estimated survival curves in 4 subsets stratified according to baseline Sequential Organ Failure Assessment (SOFA) score (a-d). The solid
line represents patients in the anticoagulant group, and the dotted line represents patients in the control group
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Yamakawa K, et al. Crit Care 2016, 20(1):229.
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ATII (KyberSept Trial)

‘HARMDATII lilSOOU/EI X 3HTY.
B AX3000UFE C¥E=T[FE

RIZETYNEZELH S,

B CARING FOR THE
CRITICALLY ILL PATIENT

High-Dose Antithrombin Il in Severe Sepsis

A Randomized Controlled Trial

TR . BIE ﬁmr
S EREE - @ATINE¥ (30,000 U/4H, N=1,157)
6,000 U/30min + 250 U/hr X 96hr
® 7> t/RFE (N=1,157)
F EZFfIE B 908 B 5/F

Warren BL. JAMA 2001; 286(15): 1869-78



Ky b e rS e pt Primary Efficacy Population

Survival, %

30 40 50 60 70 80 90

Time on Study, d
No. at Risk

Antithrombin lll 1157 884 / 691 667 653 634 628 622
=7

Placebo 1157 889 2 700 668 649 623 607 598 57

FEIFMIER (0B &)%) TATNE ETSEREBETEIXGEM o1
(28H B M- -ATII ££:38.9%, T5t7REE:38.7%)

o

Warren BL. JAMA 2001; 286(15): 1869-78



KyberSept
@ Patients Who Did Not Receive

00 .} Concomitant Heparin

-I-]:_l y
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0 10 20 30 40 50 60 70 80 90

Time on Study, d
MNo. at Risk
Antithrombin Il 352 254 232 210 203 198 193 191 190 180
Placebo 346 237 209 196 186 178 171 167 164 156

~ANYVIEBRDISE, AT, Q0B EZEIREZEE(ICE
(FET=EE - - - ATINEE:44.9%, TS51/REE:52.5%)

Warren BL. JAMA 2001; 286(15): 1869-78



KyberSept (Y7 f&#T)

o B Survival time followed up for 90 days
A Survival time followed up for 90 days NO DIC - ITT analysis

DIC (non-overt and/or overt) - ITT analysis
80 80

£
2 £
o 60 2 60
g ©
= 40 £ 40
& 8

20 & 20

0 0

0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
Survival time (days) Survival time (days)
y | denotes censored observations
| denotes censored observations
— Placebo == AT (N=114, censored=77) — Placebo == AT (N=172, censored=122)
(N=115, censored=57)

(N=162, censored=111)

Fig. 1. Kaplan-Meier plots of patients with (A) or without (B) DIC receiving antithrombin (AT) or placebo and no concomitant heparin.

A ANYUIEGFRMNDDICEHERICHLNT, ATINIZ0RA B DERIFENE
FETCZR- - - ATINEE :34.3%(37/108%5) vs. T5tz7REE: 50.4% (58/115451)

B : ANYUIEFBAMNDIEDICEEZDNIOR B DERIFIE, ATNEEETSERET
=L,

Kienast J. ) Thromb Haemost 2006; 4(1): 90-7



High-dose antithrombin III in the treatment of severe sepsis in
patients with a high risk of death: Efficacy and safety*

Christian J. Wiedermann, MD; Johannes N. Hoffmann, MD; Mathias Juers, MD; Helmut Ostermann, MD;
Joachim Kienast, MD; Josef Briegel, MD; Richard Strauss, MD; Heinz-Otto Keinecke, MSc;
Brian L. Warren, MD; Steven M. Opal, MD; for the KyberSept Investigators

Setting:

Patients:

Interrvention:

Unifactorial and multifactorial reanalysis of prospectively
defined populations from the KyberSept trial.

1,008 patients (43.6% of the overall intention-to-treat population,
n 2,314) with at study
entry as defined by the Simplified Acute Physiology Score Il.

Interventions: Patients were randomized in a 1:1 fashion to
receive either high-dose antithrombin Il (30,000 U
intravenously over the period of 4 days) or placebo.

Kienast J, et al. JTH 2006, 4(1):90-97.



Survival followed-up for 90 days
SAPS I, stratum Il - ITT analysis

100§

Patients alive (%)

I I 3ot o e |

0 10 20 30 40 50 60 70 80 90
Survival time (days)
| denotes censored observations

Placebo (N=518, censored=254) ATII  (N=490, censored=270)

Figure 1. Kaplan-Meier estimates of survival in patients in Simplified Acute Physiology Score (SAPS)
[1, stratum II. Kaplan-Meier estimates of survival in patients with a predicted mortality between 30%
and 60% who receive high-dose antithrombin III and placebo. Intention-to-treat (/77) population.
Wilcoxon's test for differences between treatment groups: p = .04.
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Kienast J, et al. JTH 2006, 4(1):90-97.
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p=0.026

|
15/28 (53.6%)

6/28 (21.4%)

DIC recovery rate (%)

Control Antithrombin
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‘: CRITICAL CARE

RESEARCH Open Access

Efficacy and bleeding risk of antithrombin
supplementation in septic disseminated
intravascular coagulation: a secondary survey

non-randomized multi-institutional survey
307 septic DIC patients who had AT activity less than
40%

(n=259) or (n=48) for three
consecutive days
Primary efficacy endpoints:

— recovery from DIC by day 7
— an all-cause mortality on day 28.

Adverse bleeding events

Iba et al. Critical Care 2014, 18:497



Comparison of survival. A Kaplan-Meier

wenseresens AT 1500 group (N =259)

AT 3000 group (N = 48)
Log Rank (#£=0.007)

1 1 |
Day 7 Day 14 Day 21

Iba et al. Critical Care 2014, 18:497




Journal of Thrombosis and Haemostasis, 12: 1-10 DOI: 10.1111/jth.12643

ORIGINAL ARTICLE

Antithrombin and mortality in severe pneumonia patients with
sepsis-associated disseminated intravascular coagulation: an
observational nationwide study

T. TAGAMI,*t H. MATSUI,* H. HORIGUCHI,{ K. FUSHIMI§ and H. YASUNAGA*

DPC data base

Sepsis-oinduced DIC following severe
pneumonia

Antithrobin (n=2,263), control Sty
(n=6,412) : Control group

Propensity matched cohort (n=2,194)

Antithrombin group |
i |

Survival (%)

. . L. . 0 10 20 30 40 50 60 70 80 90
Multiple logistic regression analyses Days after admission

Fig. 2. Kaplan-Meier survival plots for patients treated with or

without antithrombin in propensity-matched groups. The survival

rate was higher in the antithrombin group than in the control group
(log rank z=, 11.2, P = 0.001).

Tagami T, JTH 2014, 12(9):1470-1479.
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O!L'E' Contact factors

MNeutraphil Prothrombin
CXCR2 {

Syndecan-4 Factor Xa

Thrombin

1 Cytokines Prostacyclin /("

+ Aftachment and
chemotaxis Fibrinogen

™ gﬁf’f
— = ¥ oac = —— L
Endothalium
Figure 1. The anticoagulant and anti-inflammatory activities of antithrombin. AT, antithrombin;

CXCR2, a chemokine receptor; GAG, glycosaminoglycan; IL-8, interleukin-8; NF-«B, nuclear factor-
kB.

Opal SM1, et al. Crit Care Med. 2002 May;30(5 Suppl):S325-31.
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. = - Example: "Heart affack” AND "Los Angeles”
ClinicalTrials.gov Search for studies:

A service of the U.S. National Institutes of Health Advanced Search | Help | Studies by Topic | Glossary

Find Studies About Clinical Studies Submit Studies Resources About This Site

Home > Find Studies > Search Results > Study Record Detail Text Size -

Trial record 2 of 4 for: ART-123
4 Previous Study Return to List Next Study »

Phase 3 Safety and Efficacy Study of ART-123 in Subjects With Severe Sepsis and Coagulopathy

This study is currently recruiting participants. ClinicalTrials.gov Identifier:

Verified June 2013 by Asahi Kasei Pharma America Corporation NCT01598831

First received: May 11, 2012
Last updated: June 11, 2013
Last verified: June 2013
Information provided by (Responsible Party): History of Changes

Asahi Kasei Pharma America Corporation

Sponsor:
Asahi Kasei Pharma America Corporation

Full Text View Tabular View No Study Results Posted Disclaimer How to Read a Study Record

P Purpose

The purpose of the study is to evaluate if ART-123 given to patients who have severe sepsis can decrease mortality.

Condition Intervention Phase
Severe Sepsis Drug: ART-123 Phase 3
Coagulopathy Drug: Placebo



Yoshimura et al. Critical Care (2015) 19:78
DOI 10.1186/s13054-015-0810-3
‘c: CRITICAL CARE

RESEARCH Open Access

Benefit profile of recombinant human soluble
thrombomodulin in sepsis-induced disseminated
intravascular coagulation: a multicenter
propensity score analysis

Jumpei Yoshimura', Kazuma Yamakawa', Hiroshi Ogura®, Yutaka Umemura', Hiroki Takahashi?, Miki Morikawa®,
Yoshiaki Inoue>, Satoshi Fujimﬂ, Hiroshi Tanaka®, Toshimitsu Hamasaki* and Takeshi Shimazu?

Yoshimura J, et al. Crit Care 2015, 19:78.



All patients in control group
n = 84, mortality 57% (54/94)

APACHE Il score <30/ \&PACHE || score =30

n = 79, mortality 53% (42/79) ‘ Very high-risk subset
n = 15, mortality 80% (12/15)

APACHE I
score <24 APACHE |l score 224

Moderate-risk subset High-risk subset
n = 57, mortality 46% (26/57) n = 22, mortality 73% (16/22)

Figure 1 Control group stratification according to baseline
APACHE Il scores using the classification and regression tree

method. APACHE, Acute Physiology and Chronic Health Evaluation.
J

Yoshimura J, et al. Crit Care 2015, 19:78.




Y

A moderate-risk subset (APACHE |l <24)

b 30 &0

high-risk subset (APACHE Il 24-29)

o
T

o
'™

™
=
=3
U]
=
Q
=
i)
=
—
w02
L

0 30 60

very high-risk subset (APACHE 1l =30)

o o 0
n e o

Estimated survival
o
i‘1

a0 60

Time on study, days Yoshimura J, et al. Crit Care 2015, 19:78.
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Oh, how hard it is to open the gate for sepsis trials: lessons

from SCARLET

Disseminated intravascular coagulation (DIC) in sepsis

causes microthrombus formation and disturbs the organ pe

fusion that promeotes organ fnlure. As a result, the mortality

ale incre

DIC, Although

ible when the patients

anticoagulant ther ipees for severe sepsis and

septc shock have been cha ged since the early 2000s, the

therapeutic benefit could not been proven in any of

drugs, Subanalyses of large-scale mndomized controlled tn

uvited pro

« examiming the effect of antithrombin

tein C have shown a trend toward a favorable effect i the
1
patients with sepss-induced DI Also, recent large-scale

post hoc

reported the survival benehit

n paticnts with sepsis-induced DIC * Thus, we expected that

“tarlored medicine (anticoagulant therapy tor the patients

with severe coagulanon disorder)™ could be the first shot o

open the tight gate of sepsis trials

sed on the aforer

woned backgrounds, the effects of

Recomod

Tokyo. Jupan) for the patients

recombinant human thrombomodulin (ART-1
ulin: Asahi Kases Pharma

with sepsas and coagulation disorder hs

¢ been examined in

a multmational, randomized

|1.,)‘.\.'il|hA.I[.HA“.‘II {
se [l (SCARLET)

[hetp:/fwww

blinded pi According to the press

ahi-kasei.co jp/asahifenne w2018

802.htmi]. 28-day monality was improved 2.6% (ART
123 group, 26.8% versus placebo group, 29.4

patients (ART-123

th o

Jan o total of

SO0 sepsis roup, n 305

ebo

in dyst

ton and coagulopathy

rroup, n iS)
(platelet count <150 x 10771 and prothrombin time-intes

national normalized ratio > 1.4), but the difference did not

reach statistical significance. The article also repor

patients who met the entry critera at baseline and received

the treatment for more than 4 days showed a mortality dif

ference of approximately 7%

Why did this trial fail again? The selection of the patients

}

could be a reason. However, we think the end-point could

be another reason. Although the

S<day mortality rate has

been the gold standard for sepsis studies, settings of
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alter ve methods to measure benefit should be considered
for the development of new therapeutic methods.” In a previ
ous rmndomized controlled tnal und ken by the J

A 4
\ssociation for Acute Medicine,” antithrombin supplemen

tton succeedead in showing a sigmbicant improvement n
DIC 1

out improvis

olution in patiems with -assoctted DIC with

¢ 28-day montality, likely due to the small num

ber of subgects, To succeed in the conventional sepsis tra

more than 1,000 cases should be accumulated, and we ar
afrd that very few tnals will be attempted after the Gulure
of SCARLET. Vincem et al® suggested the need to include
maorbidity in addition to morality as so many factors, such

I

mortality, To assess the treatment effect punctually, we thank

* overull

comorbidities, and other factors, influence

that change in other factors, such & improvement i orgar
fatlure scores, should be examined. Similarly, the resolution
of DIC could be 1l

therapies. In conclusion, we think we should not discard

altemative indicator of antic

recombinant  thrombomodulin as potential therapy and

examine the detinl of SCARLET carefully, In addition, we

wid continue the search for the practical end-points to

judge the effectiveness of therapeutic drugs pe A\ new

era never amves without ¢
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