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Acute Medicine & Surgery 2020;7:¢561 doi: 10.1002/ams2.561

Original Article

Galapagosization of sepsis management in Japan]a
nationwide survey ot current practices

Kazuma Yamakawa Daisuke Hasegawa 27 Hldeto Yasuda,? 50 Sakamoto,?

Kazuki Nishida,’ Tomoakl Yatabe,® Moritoki Egi,” Hiroshi Dgura Osamu lehlda and the
committee of Japanese Clinical Practice Guidelines for Management of Sepsis, Septlc
Shock 2016 (J-SSCG 2016)

Galapaqgosization of sepsis management in Japan

v" Antithrombin replacement for DIC

#res =
v' Recombinant thrombomodulin for DIC L a WL ot
v' PMX-DHP
v IVIG

v RRT with non-renal indications
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Tissue factor E
+ factor Vlla

Cytokines

Plasminogen

Plasminogen

Factor lla Low levels of antithrombin 11l
(thrombin)

Fibrinogen == Fibrin Insufficient TFPI Fibrin = FDPs
Impairment of
Generation of thrombin anticoagulation Suppression of
mediated by tissue factor pathways fibrinolysis by PAI-1
Formation Inadequate removal
of fibrin of fibrin

ds.mé

m& Levi M, et al. NEJM 1999
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High-Dose Antithrombin Il in Severe Sepsis KyberSept

A Randomized Controlled Trial Warren, et al. JAMA 2001

Context Activation of the coagulation system and depletion of endogenous antico-
agulants are frequently found in patients with severe sepsis and septic shock. Diffuse
microthrombus formation may induce organ dysfunction and lead to excess mortality
in septic shock. Antithrombin Ill may provide protection from multiorgan failure and

VHMERRECST SREREOEE
- VARERCTIFENBRMICHED DI

JEAN-F
FOR THE RECOMBINANT HUMAN ACTIVATED PROTEIN C WORLDWIDE EVALUATION IN SEVERE SEPSIS s
(PROWESS) Stupy Group* ‘
Bacterial, i al
ABSTRACT Bernard GR, et al. NEJM 2001 o e T
. . or endotoxin
Background Drotrecogin alfa (activated), or recom- =

binant human activated protein C, has antithrombotic,
antiinflammatory, and profibrinolytic properties. In a P ROWESS
previous study, drotrecogin alfa activated produced
dose-dependent reductions in the levels of markers
of coagulation and inflammation in patients with se-

vere sepsis. In this phase 3 trial, we assessed whether
treatment with drotrecogin alfa activated reduced the

Inflammatory Thrombotic Fibrinolytic

rate of death from any cause among patients with Rasponss Respones Hesbones

to Infection to Infection to Infection

severe sepsis.
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Table 7 Effect of drotrecogin alfa (activated) treatment on mortality by baseline overt DIC status

Drotrecogin alfa (activated) Placebo

Number of Percent Number of Percent Relative risk
Baseline overt DIC status patients mortality patients mortality (95% CI)
Without (N = 1114) 567 22.1 547 27.1 0.81 (0.66-1.00)
With (N = 454) 233 30.5 221 43.0 0.71 (0.55-0.91)

Breslow-Day test of homogeneity ol odds ratio between patients with or without overt DIC by treatment P-value = 0.261.
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PAMPs and DAMPs as triggers for DIC

Takashi Ito'

Systemic inflammation

@,

Inactivation of
anticoagulation

Immunothrombosis /DICD 1%
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Dysregulated Inflammatory &
Coagulofibrinolytic responses

Disseminated intravascular coagulation in cardiac arrest and

FESUSCItEtIDH Wada T et al. 3 Thromb Haemost 2019
qulant . Platlets  e— Antifibrinolytic

* Attenuate plasminogen activatio
* Enhance dot resistance to plasmin
* Increase clot density and fibre diameter

* Platelet activation

» Tissue factor expression

* Reduce endogenous anticoagulant
* Exposure of negatively charged
phospholipid surface

Cell damage » Histon |“"|E'|'|'S < Neutrophil activation

Proinflammato Inflammation
e —— *TNF, IL-1, IL-6 release * Direct membrane disruption

*NF-kB activation * Toll-like receptor-mediated signaling
* Inflammasome activation » Effectors of complement-mediated tissue damage

Cytokines

— R e
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counts are potential markers for - 10 )
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Yokoyama et al. Thrombosis Journal (2019)17:1

https://doi.org/10.1186/512959-018-0190-4 Thrombosis J ou rnal
RESEARCH G ccess

Circulating histone H3 levels in septic @
patients are associated with coagulopathy,
multiple organ failure, and death: a single-

center observational study

Yayoi Yokoyama', Takashi Ito"?"®, Tormotsugu Yasuda', Hiroaki Furubeppu’, Chinatsu Kamikokuryo',
Shinge Yamada®, lkuro Maruyama® and Yasuyuki Kakinana'
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Extracellular histones are major mediators of death in sepsis

Jun Xu!, Xiaomei Zhangz, Rosana PelayoS, Marc Monestier4, Concetta T Ammollo!, Fabrizio Semeraro!
Fletcher B Taylorl, Naomi L Esmon!, Florea Lupu1 & Charles T Esmon!»2

>

OPEN G ACCESS Freely available online @ ‘PLOS | ONE

Recombinant Thrombomodulin Protects Mice against
Histone-Induced Lethal Thromboembolism

Mayumi Nakahara'*, Takashi lto?*, Ko-ichi Kawahara’, Mika Yamamoto?, Tomoka Nagasato?, Binita
Shrestha?, Shingo Yamada®, Takahiro Miyauchi®, Koji Higuchi*, Toshihiro Takenaka*, Tomotsugu

Yasuda®, Akira Matsunaga’, Yasuyuki Kakihana®, Teruto Hashiguchi®, Yuichi Kanmura', Ikuro
Maruyama?

Nonanticoagulant heparin prevents histone-mediated cytotoxicity in
vitro and improves survival in sepsis

Karin C. A. A. Wildhagen,' Pablo Garcia de Frutos,? Chris P. Reutelingsperger,’ Roy Schrijver,’ Cristina Aresté 2
Almudena Ortega-Gémez,® Niko M. Deckers,' H. Coenraad Hemker,* Oliver Soehnlein,®%® and Gerry A. F. Nicolaes'

Endotoxemia and sepsis mortality reduction
by non-anticoagulant—activated protein C
Edward J. Kerschen,'! José A. Fernandez,’> Brian C. Cooley,* Xia V. Yang,>

Rashmi Sood,' Laurent O. Mosnier,? Francis J. Castellino,’
Nigel Mackman,® John H. Griffin,? and Hartmut Weiler!

Antithrombin III improved neutrophil
‘/ PA D ta rg eted th erda py extracellular traps in lung after the

v AT

onset of endotoxemia

Michiko Ishikawa, PhD,** Hayato Yamashita, MS,” Nobuki Oka, MS,”
Takahiro Ueda, MD, PhD,” Keisuke Kohama, MD, PhD,**
Atsunori Nakao, MD, PhD,” and Joji Kotani, MD, PhD“
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RESEARCH ARTICLE PLOS ONE 2020:15:e0228093 A

Recombinant human soluble :
thrombomodulin is associated with
attenuation of sepsis-induced renal

impairment by inhibition of extracellular
histone release

Masayuki Akatsuka %+, Yoshiki Masuda®®, Hiroomi Tatsumi®, Michiaki Yamakage '

1 Deparment of Anesthesiology, Sapporo Medical University School of Medicine, Sapporo, Holdoaido,

Japan, 2 Depariment of Intensive Care Medicine, Sapporo Medical University School of Medicine, Sapporno,
Hokdzido, Japan
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DICDEBNADFZED

- 28-day mortality
Treatment effects of high-dose antithrombin without E E
concomitant heparin in patients with severe sepsis with i DIC vs. non-DIC i
or without disseminated intravascular coagulation o e e

Kienast et al. J Thromb Haemost. 2006 40 .OO/O VS. 22 . 20/0

ORIGINAL ARTICLE

ORIGINAL ARTICLE

Treatment effects of drotrecogin alfa (activated) in patients
with severe sepsis with or without overt disseminated 43.0% vs. 27.0%
intravascular coagulation’

Dhainaut, et al. 7 Thromb Haemost 2004

Table 2 ICU and hospital mortality rates according to the number, type, and combinations of failed organs

:;k;i:;aif:;ﬂ;ltglisﬁﬁl;ﬁ; c CRITICAL CARE On admission to the ICU At any time during ICU stay
Incidence (%) Mortality (%) Incidence (%) Mortality (%)
Icu Hospital Icu Hospital
RESEARCH Open Access
Combinations of two organ failures

. . Respimtory + cardiovascular 274 () 39 45 726 (25) 39 46
Patterns and early evolution of organ failure sy + ol 00 . P

. . . . . . Respimtory + CNS 197 (7) 38 47 488 (17) 43 5
in the intensive care unit and their relation Hepaic+ end 24.0) S -
Respimwory + hepatic 22 (1) 50 5 109 (4) 47 53

tO Outcome Fenal + cardiovascular 24 (1) 38 45 481 (1§ 47 55
NS + cardiovascular 220 (8) 39 48 3%0 (13) 50 55

Yasser Sakr', Suzana M Lobao?, Rui P Moreno?, Herwig Gerlach®, V Marco Ranieri®, Argyris Michalopoulos®, NS + renal 109 (4) ® 51 308 (1) 45 57
Jean-Louis Vincent” and the SOAP Invastigators Hepatic + cardiovascular 29 (1) 8 52 97 (3) 55 59
______________________________________________________________ ‘espimtory + coagulation 34(1) 47 53 203 (7) 53 63
: y == 0 =\ AL A \‘ I : Coagulation + cardiovascular 51(2) 47 59 200 (7) 56 65
ZREALOPCHERSESOREN | [coo w0 oD w oo
1 . : Coagulation + hepatic 15 (1) &7 80 64 (2) 63 70
! (Iﬁ (— %*&b‘i L\ | Hepatic + CNS 2 (1) S 67 o7 (3) &6 7
: Q 1N : Coagulation + CNS 23 (1) 65 74 113 {4) 69 79

1

s talone or in combination with other oraans
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RESEARCH Open Acces [] 28-day Mortality _
= Hospital Mortality

A multicenter, prospective validation study of the 5| m woos )

Japanese Association for Acute Medicine s |

disseminated mtravascular coagulatlon scoring §

system in pati

Satoshi Gar
Hiroto lked
Yasushi Su
Norio Yam ( j:

Contents lists available at ScienceDirect

Thrombosis Research

journal homepage: www.elsevier.com/locate/thromres

Full length article

08
£
g 06
s
£ o4
[
@

. Number at risk
Non-DIC: 485 323 179 109

Gando S, et al. Thromb Res 2019 \o DIC: 498 346 289 129

Log Rank p=0.028
Role of disseminated intravascular coagulation in severe sepsis

%120 REastiEEREMATS in R May 17, 2023
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U7 JOURNAL OF THE JAPANESE SOCIETY OF INTENSIVE CARE MEDICINE

Vol.28 Supplement FEBRUARY 2021

AR
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2020

The Japanese Clinical Practice Guidelines
for Management of Sepsis and Septic
Shock 2020

(J-8§5CG2020)
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J-SSCG2020T® [DICEHRE# |

HARBIMAESZEA 1 K54 > 2020
The Japanese Clinical Practice Guidelines for Management of
Sepsis and Septic Shock 2020 (J-SSCG 2020)

CQ15-1: BRIMfE DIC DEZWrAEE?

Answer:DIC DEZMZITOI=OIZERDZEENTFEET S, ENTIEZ L] DIC ZErEEMN
KAWL TEHY. BY TIL ISTH overt-DIC MZELLTFERAIN TS, ZHEERDES
¥ S EIIRE#THY .. BRIIZISLTELD 15,
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Contents lists available at ScienceDirect

Thrombosis Research

journal homepage: www.elsevier.com/locate/thromres

Full Length Article

Screening itself for disseminated intravascular coagulation may reduce o |
mortality in sepsis: A nationwide multicenter registry in Japan i

Yutaka Umemura®, Kazuma Yamakawa™*, Mineji Hayakawa®, Toshimitsu Hamasaki,
Satoshi Fujimi®, for the Japan Septic Disseminated Intravascular Coagulation (J-Septic DIC) study

group Umemura Y, et al. Thromb Res 2018

| 3195 patients registered in J-septic DIC registry |

Inclusion criteria
Meet 1991 SCCM/APPC criteria for severe sepsis

532 patients excluded, with reasons:
145 warfarin
124 decompensated liver chirrhosis
109 chemotherapy
98 hematologic malignancy
53 other risk of bleeding
| 3 no data of SOFA/APACHE |l score

|2663 patients — Final study cohort

)
1893 patients were screened by ISTH DIC criteria 770 patients were not screened by ISTH DIC criteria at
at day 1 (ISTH screened group 1) day 1 (ISTH non-screened group 1)

I 209 patients died within 3days from admission |

|2454 patients survived at day 3

|

! l
1243 patients were screened by ISTH DIC criteria 1211 patients were not screened by ISTH DIC criteria
both in day 1 and 3 (ISTH screened group 2) both in day 1 and 3 (ISTH non-screened group 2)

%120 REastiEEREMATS in R May 17, 2023
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A, ISTH overt-DIC screening at day1 A, ISTH overt-DIC screening both at day 1 and 3
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<5 : 34 <8 or 50%Ll.E D
/24h: 3 &
10 <20: 1 44 FDP. DD. SF 10 <25: 1 /4
FDP 20 <40: 2 & heEpEMMN: 248 |25 @ 3 &
(wg/ml)  l40< : 3 8 EAMM: 3 &

247Y752 100 £150: 1 & <100: 1 & -
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PT k& PT # PT k&
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Sepsis-induced coagulopathy(SIC)

spedd Proposal of a two-step process for the diagnosis of
Th{ sepsis-induced disseminated intravascular coagulation

for

Toshiaki Iba’ @ | Jerrold H. Levy? | Kazuma Yamakawa®® | Jecko Thachil* |

Mervyn| Theodore E. Warkentin® | Marcel Levi® | The Scientific and Standardization Committee

] |||a||
‘ on DIC of the International Society on Thrombosis and Haemostasis 7 Thromb Haemost 2019
Stevenl".l'l 'Dpal MD; Gordon D. Rubenfeld, MD, M5; Tom van der F‘::-II MD, PhD; Jean-Louis Vi Seps Box 4. qSOFA (Quick SOFA) Criteria
TABLE 1 SICand ISTH overt-DIC scoring systems Respiratory rate 22/min
Points| SIC Overt-DIC Altered mentation
Step 1
Platelet count 2 <100 <50 Systolic blood pressure =100 mm Hg
91-1
X
(x107L7) 1 >100, <150 | 250, <100 ves | - i NO | .
Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score?®
FDP or D-dimer 3 — | Strongincrease —
. System 0 1 2 3 4
2 — Moderate increase Respiration
Pao,/F10,, mm Hg 2400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
1 —_ —_ (kPa) respiratory support respiratory support
Coagulation
PT_lNR 2 >1 4 >6 S Platelets, x10%/pL 2150 <150 <100 <50 <20
: = Liver
Bilirubin, mg/dL <1.2 (20) 1.2-1.9 (20-32) 2.0-5.9 (33-101) 6.0-11.9 (102-204) >12.0 (204)
1 >1.2,£1.4 | 23,<65 o/
) ) 1 Cardiovascular MAP 270 mm Hg MAP <70 mm Hg gogamine <50r P Dupa_minis_.l-lgl Do_pamli'n_e >1E‘|]ulr
Fibrinogen (gmL™) 1 — | <100 R R e
Central nervous system
Total SOFA score 2 2 - Glasgow Coma Scale 15 13-14 10-12 6-9 <6
score®
1 1 _ Renal
m— Creatinine, mg/dL <1.2 (110) 1.2-1.9 (110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) >5.0 (440)
(mol/L)
Urine output, mL/d <500 <200
Abbreviations: Fio,, fraction of inspired oxygen; MAP, mean arterial pressure; © Catecholamine doses are given as pg/kg/min for at least 1 hour.

Pao,, partial pressure of oxygen. © Glasgow Coma Scale scares range from 3-15; higher score indicates better

& Adapted from Vincent et al ** neurological function.

120K REastiiB EEMFNS in R May 17, 2023 #5) HOKKAIDO UNIVERSITY
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Review

Disseminated intravascular coagulation - new
pathophysiological concepts and impact on management

Jecko Thachil = Thachil J. Exp Rev Hematol 2016

Sepsls -<induced

OVERT
Disseminated
travascular
oagulatlon
of cancer
Worsening clinical situation %

alignancy
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Intensive Care Med (2016) 42:1062-1064
DOI 10.1007/500134-016-4257-z

WHAT’S NEW IN INTENSIVE CARE
@CrossMark

What'’s new in the diagnostic criteria
of disseminated intravascular coagulation?

Satoshi Gando'", Ferhat Meziani®® and Marcel Levi*

© 2016 Springer-Verlag Berlin Heidelberg and ESICM
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ik : Sepsis-3ZiEIBL/ZDr. Vincent(H&H)
Dear SIRS, I'm sorry to say that | don't like you

Vincent, Jean-Louis MD, PhD, FCCM Crit Care Med 1997; 15: 372-374

Dear SIRS, you're too sensitive

Dear SIRS, you don’t help us understand the pathophysiology
Dear SIRS, you're not helping our clinical trials

Dear SIRS, you're not helping us in our practice

Dear SIRS, I'm afraid we don’t need you

Dear SIRS, I am afraid you’re not only useless,
you are potentially harmful
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Rk : Sepsis-1(SIRS)TDr. Roger C. BoneldEWEX UL

Crmica Care MEDiCINE Vol. 19, No. 7
Copyright © 1991 by Williams & Wilkins

——— Special Article ——

Let’s agree on terminology: Definitions of sepsis

ROGER C. BONE, MD, FCCM

“Words mean what 1 say they mean.”
—Humpty Dumpty, from Alice in Wonderland

“Words mean what I say they mean.”
—Humpty Dumpty, from Alice in Wonderland

F—a

G m
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[ENEEXFESEE(EFNR] &I\ T5F+ -
H2TF4(FHNTDEDICENFELUE
[EDEEX. ENCDEEDEHITBAIZ
BERZER/OLIICRBAIELK. EHEAIIES
DEVHED, AUEKICH
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AliceDHtRTORIE%E SIRS&qSOFA

Words mean what I say they mean.
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SIRST X1 5Sepsis-1&DIC

Special Article ——

ed 1992; 20: 864-874
Let’s agree on terminology: Definitions of sepsis 992; 101: 1644-1655

[ ROGER C. BONE, MD, FCCM

( “Words mean what I say they mean.”
¢ —Humpty Dumpty, from Alice in Wonderland
-

Table 2. Variables of multiorgan failure

.EC.C.E

Disseminated intravascular A confirmatory test is positive (FDP >1:40 or D-Dimers >2.0) and there are abnormally § [ )
coagulation low values for platelets (or there is a >25% decrease from a previously documented
value) and either prolonged prothrombin time or partial thromboplastin time or n, M.D.
clinical evidence of bleeding.These abnormalities must occur in the absence of U.D.. FC.C.P
medically significant confounding factors such as liver failure, major hematoma, or 4
antlcoagulant therapy

B\lateral pulmonary infiltrates con51stent mth pulmonary edema and Pao,/FIo <175. € Of th €
These factors must occur in the absence of congestive heart failure or primary lung nfectl 0 N
disease such as pulmonary embolus or bilateral pneumonia. Pulmonary artery
occlusion pressure, when measured, must be <18 mm Hg.

Acute renal failure Serum creatinine becomes abnormal and urinary sodium is >40 mmol/L in a spot
specimen, or serum creatinine increases by 2.0 mg/dL (176 umol/L) in a patient with
previous renal insufficiency, and is not prerenal in nature (e.g., associated with
dehydration or gastrointestinal bleeding) or due to rhabdomyolysis. (It is preferable
if no diuretics are given within 2 hrs before obtaining urinary sodium levels.)

Hepatobiliary dysfunction Serum bilirubin exceeds 2.0 mg/dL (34 pmol/L), and alkaline phosphatase, gamma 20 br e ath s
glutamyl transpeptidase (GGT), SGOT, or SGPT exceed twice the upper limit of
normal, in the absence of confounding disease.

Central nervous system (CNS) Glasgow Coma Scale score is <15 in patients with normal baseline CNS function, or at

dysfunction least one point lower than a baseline Glasgow Coma Scale score in patients with 000/mm3
baseline CNS impairment. To assess Glasgow Coma Scale scores, patients cannot | !

be treated with paralyzing or sedating agents in sufficient dose to alter their

Glasgow Coma Scale scores.

Figure 1. Inte
sponse syndrom FDP, fibrin degradation products; SGOT, serum glutamic-oxaloacetic transaminase; SGPT, serum glutamic-pyruvic transaminase.

DEPDID, DEVEIE DEUDId, DELIU Shock
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BUMAEEDICHEE DN SAEHI T DIERIZE (L ?

HARRBIMIESZEH A K> 4 > 2020

The Japanese Clinical Practice Guidelines for Management of
Sepsis and Septic Shock 2020 (J-SSCG 2020)

CQ15-2: BXMETE DIC NgEHONDEM THOEANEEIE?

Answer: DIC FE{EURAE & L Tz Ein/ M EBE% (thrombotic thrombocytopenic
purpura: TTP) x> AM M4 REMEIEIZEE (hemolytic uremic syndrome: HUS), ~/\1) Ui
EtEm/DHEADE HIT) GEAFEL. BRZETLHINODEERICEWLTIXDIC &
FELZ LA EIZE D,
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REVIEW Open Access

Check for

pdates ]

Sepsis-associated disseminated

intravascular coagulation and its differential
diagnoses

Thrombocytopenia in patients with suspected sepsis

Sepsis-associated DIC

| Exclude
liver cirrhosis

If clinical course or feature is atypical
YP
AHA (LDHT, no
T-Bil T, Hapt .,
chistocytosi

T513
ac IV

O
APS/CAPS

. kmytlon
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BunfEEDICREUREBENDOPZ I IV L BRK

. . @ Crossiark Thrumbuc'_.rtnfenia with platelet count
Th rombocytopenla In the ICU: <150,000/mm iraziﬁ:lv-:;decmasefrom
disseminated intravascular coagulation and
thrombotic microangiopathies—what MAHA, negaive Coombs, levated LOH,
. « organ dysfunction
intensivists need to know \ - YI
Jean-Louis Vincent' @, Pedro Castro®, Beverley J. Hunt?, Achim Jérres*, Manuel Praga®, Jose Rojas-Suarez® [ l
and Eizo Watanabe’

Yes MNo

® =ICMAHADEE
%;E% 5| . %ﬁ;’é‘.@%ﬁp{ ﬂﬂ m;‘??‘i?'fr". i ek nle bl
| |
® DICHFENBEBENRT
TR 22 < wmEH
W ELVODEF=

ADAMTSE13 activity Treat cause (sepsis)
[ ]
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DICETMADE R

REVIEW

Open Access

@ CrossMark

Differences and similarities between
disseminated intravascular coagulation and
thrombotic microangiopathy

Hideo Wada' ®, Takeshi Matsumoto?, Kei Suzuki®, Hiroshi Imai’, Naoyuki Katayama4, Toshiaki Iba®
and Masanori Matsumoto®
i Thrombocytopenia
r - - - -
emm——— Ll Organ failure
,’ IIIIIIIIIIIIIIIIII I
,l
I, :
', |
| DIC i
\
|

Fig. 2 Mech:
factor; ULM-V
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DIC é.'.T

MAUD

Markedly elevated FRMs __ ,
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DICETMA(aHUS)DHHF

lciinical case Report MediCine

(oPEN ]

Complement-mediated thrombotic S HE | FES
microangiopathy secondary to sepsis-induced o g L Illl 103 31 p
disseminated intravascular coagulation i s |
successfully treated with eculizumab I 1o .
A case report - ’
Tomohiro Abe, MD*", Akira Sasaki, MD?, Taichiro Ueda, MD?, Yoshitaka Miyakawa, MD, PhD®, or el 49 ;' : [ %
Hidenobu Ochiai, MD, PhD? o - 500 ‘v~.“ 2
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DICEaHUSOHE

Progressive
damage
leads to
clotting

oDICé:aHUSOJﬂl‘T-TL

eKey mediatorld FORES VU >
Se p5|5 o \i DIC e —

regulators

activation

From Lecture Slides of Wai Lim, MD Asif, A et al. J Nephrol. 2017;30:347-362.
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TTP : ADAMTS13

ULVWF endothelial cells
S > &
shear stress shear stress

ADAMTS-13 plasma VWF

ADAMTS-13( hO> E S AP4FiR
ISRI—CBICLDREEIND

EL,
—BDAMESTT3

intact vessel wall
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fedd | DICE2ERRIIE ICTMAZRED

@DIC & MAHA EIRSEHE RS
@ TMASZIHT (C BRPRHIES R | s

Carefully confirmation of
MAHA appearance

‘ ' Anticoagulant therapy |
O YFEIBEDECE l l

(TMA —— NoTMA..
I

~

ted
(W TTP diagnosis ‘ J
v F‘LAS'\QMC score j L TMA

v ADAMTS13
B HUS diagnosis Y
¥ US: bowel wall thickening { B Secondary TMA

v ,
\ STEC: PCRistool culture /.‘

o PEX]

I ¥ Drug

Consult with special ZCt v H‘\

¥ Pregnancy

¥ Collagen disease
¥ APSICAPS

¥ Transplantation
¥ Malignancy

| m Others
v HIT
v TP
v HPS
v AIPF
( Definitive d f HUS v
Definitive diagnosis of TTP efinitive diagnosis o l . L elc
(ADAMTS%S < 10%) l (STEC positive) { Neither TTP nor HUS \
. . s ) . B
[ PEX + caplacizumab J [Supportwe care] m aHUS diagnosis
¥ Patient background and symptoms
¥ Measurement of complement
/Cmplmelreltedg netic test

Antl C5 monoclonal antibody

Journal of Intensive Care in submission (eculizumab, ravulizumab)
iy
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J-SSCG2020: CQ15-3~6Mit1E

CQ15-3 [UMsE DIC 17U FrAVE L DBFETIN ?

Answer: EXIMMJE DIC BFEICHLTTZUFrOVEV DWW EEEZITOCEZT IR TS
(GRADE2C IETUADIEEM=IK)

CQ15-4 [BRMFETE DIC|IZA/SYY, ANYUTEDOBREFTIMN?

Answer: BRIMAETE DIC BEIZXTLTAN) AN UEEERSAEERBEELTITHEWN EE
55<#¥EJd 5 (GRADE 2D .:IETURADNHEEM=3EEITIK),

CQ15-6 [BumiE DIC|I= % L /<o HBEREEEDZREETI0 7

Answer: BXIMAETE DIC BFICH L TR /NI REREEERRSFEEREELLTIITHAEL
Z&HEFFHEEE T H(GRADE2D IETFURNEEM=FEIZIK)

CQ15-5 |BMfE T DIC|IZYavEF k- rAVRES AYLEBESEE TSN ?

Answer: BUIMPETE DIC EFICLTYavEF UM MAVARED A D EFZHZRE T HE%55<
#4245 (GRADE2C IEFUANHEM=IK)
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Efficacy and safety of anticoagulant therapy in three specific
populations with sepsis: a meta-analysis of randomized
controlled trials

Umemura Y, et al. J Thromb Haemost 2016

Outcomes ;I\Ilustran;e'cimpa?tlve rISkSJ'%%' (|:<I] Risk ratio a?cli(;i ogms NNT or NNH Risk ratio
ssumed ris orresponding ris M-H, Random, 95% ClI participan [95% CI] M-H, random, 95% ClI
Control Anticoagulant [No. of studies]

Overall population of sepsis

. 14767
All-cause mortality 337 per 1000 327 per 1000 [310, 344] 0.97 [0.92, 1.02] [24 studies] not calculated
Bleeding complications 57 per 1000 76 per 1000 [64, 89] 1.33[1.12, 1.57] 14359 a4 —

’ : e [20 studies] [24, 222]
Population of sepsis-induced coagulopathy
All-cause mortality 387 per 1000 375 per 1000 [348, 411] 0.97 [0.88, 1.08] 5 i‘c?fj?es] not calculated —
1854

Bleeding complications 155 per 1000 195 per 1000 [164, 232] 1.26 [1.06, 1.50] [2 studies] [1?200] —

Population of sepsis-induced DIC

All-cause mortality 400 per 1000 288 per 1000 [248, 340] 0.72[0.62, 0.85] [7 ;S%?es] [81 27] @
1566

Bleeding complications 61 per 1000 77 per 1000 [52, 113] 1.26 [0.86, 1.85] [6 studies] not calculated

| | | |
I I I |

0.5 0.7 2.0

AETASIHRIT"Sepsis"TlFR< . "Sepsis with DIC”
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MAREREZ RTINS ER(E? JAAM FORECAST

The Japanese Association for Acute Medicine
Focused Outcomes Research in Emergency Care in
ARDS, Sepsis, Trauma

> Multicenter, involving 59 ICUs in Japan
> Prospective cohort study

> 1,184 severe sepsis patients

log Relative Hazard

Identifying Sepsis Populations Benefitting from
Anticoagulant Therapy: A Prospective Cohort Study

Incorporating a Restricted Cubic Spline Regression Model| * S —
K. Yamakawa, et al. Thromb Haemost 2019 Control
Anticoagulant
A. APACHE Il score = 15 B. APACHE Il score = 25

C. APACHE Il score = 35

5

4 =l

| N
LCHEB - 8RR M < = TE X))

| | Treated ’ = Treated _ Treated

o 1 2 3 4 5 & 7 8 o 1 2 3 4 5 & 17 8 o 1 2 3 4 5 6 71 8
ISTH overt DIC score ISTH overt DIC score ISTH overt DIC score
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SCARLET trial
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SCARLET trial

Research

JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of a Recombinant Human Soluble Thrombomodulin
on Mortality in Patients With Sepsis-Associated Coagulopathy
The SCARLET Randomized Clinical Trial

50+

Vincent JL, et al. JAMA 2019

40

Placeho

w
o
1

rhsTM

Mortality, %

N
o
1

—
o
|

P=.32
0 T
0 7 14 21 28
Time, d
No. at risk
rhsTM 395 334 309 293 290
Placebo 405 335 312 294 285

S
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SCARLET trialDfi#fRZ6 54 UsFHll(C

& Inclusion criteria
> Bacterial infection and a known site of infection

» Cardiovascular dysfunction or respiratory failure due to sepsis
» Coagulopathy: PT-INR>1.4 and 30,000mm3<PIt<150,000mm3

P

JAAM DIC MNon-DIC P

(n =293) (m=332) value

- N —
Age [years) 6 + 18 69 + 15 0575
Gender (malefemale) 181111 210122 0744
Septic shock (%) 562 355 <0001
Positive blood 485 335 <0,001
culture (36)
JAAM DIC score B+ 13 19+ 09 <0001
Platelet coynts (< ]0%)) 89 + B8 215111 <0001
Prothrombin time 195 £ 95 161 £ 5.1 <0001
{seconds)
Prothrombin time m@tio 163 + 064 140 + 056 <0001
Fibrinogen (g/1) 396 £ 196 483 + 199 <0,001
FOP {mg/T) 625 + 1047 106 + 67 <0001
5IRS score 33+ 08 3109 Q007
APACHE 1l score 52 +85 219+79 <0001
S0FA score 106+ 38 57 +33 <0,001
MODS (%) 54 404 <0,001
2Bday outcome o91/31.2 53160 <000
(death/%)

Seve re Hospital outcome 112/384 T2 7 <000

(death/%)

rgan dysfuncti
y Gando S, et al. Crit Care 2013
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Supplemental content6E>5DHTHELS

eFigure 1. Subgroup analysis of 28-day mortality rate stratified by baseline characteristics

Subgroup No. of patients Mortality No.(%) Favors Favors Difference of mortality
Placebo rhsTM Placebo rhsTM Placebo ) rhsTM % (95% Cl)
I
!
All patients 405 395 119 (29.4) 106 (26.8) —:l— 2.55(-3.68-8.77)
Baseline coagulopathy * :
Yes 327 307 105 (32.1) 82 (26.7) . 5.40(-1.68-12.48)
No (1) 70 76 10 (14.3) 15(19.7) —— -5.45(-17.59-6.68)
No (2) 11 13 4(36.4) 9(69.2) B———— -32.87 (-70.78-5.05)
!
Baseline PT-INR .
>1.4 335 319 109 (32.5) 91 (28.5) —— 4.01(-3.04-11.06)
<1.4 70 76 10 (14.3) 15(19.7) — -5.45(-17.59-6.68)

eFigure 2. Transition of 28-day mortality rate through the trial for the 2 treatment arms in the full analysis set (FAS) population (panel A) and in the baseline
coagulopathy subgroup (panel B).

A. FAS population B. Baseline coagulopathy subgroup
40 40 4
35 35 A
30 30 A
/f\\/—_*‘ B 25

25 —

20 A 5
/ ——Placebo
1 ——rhsTM

Mortality (%)
a 8

1

|

||

F D2 \
]

Sl
Mortality (%)
N\

o 0@“’ @'b‘ e Qz»"’ ‘g\'b‘ e oz.“ “(5‘ e 0@"’ ‘g.‘b‘ R dza" @(b“ & ;}9 ovf’ “:b‘ & eaQ QEF w“'é & gaQ oe-" \p‘ = CQQQ 05"‘ \gb‘ & ,90° 0“0 \ga‘

2013 2014 2015 2016 2017 2018 2013 2014 2015 2016 2017 2018
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The time limit for the confirmation of inclusion criteria was
modified during the study after protocol version 4.0 was imple-
mented, substantially lengthening the maximum time be-
tween the first qualifying INR measure and the first dose of
rhsTM or placebo from 15 hours to 40 hours. The purpose of
this change was to provide more time for investigators to en-
roll participants because the 15-hour restriction affected the
ability to identify and enroll patients in a timely manner. The

& SEERERIN S ARREY S RIAE TOR ICHRER
SN U= B E B ? ?

® EDIGSFEICHKH U TCTHFDTUTDIREUMNTEIR
Mo JcE
=9I CGER (ICUIR=E) ULz? ?
BEFEE CIET ? ?
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SCARLET trialDf##R

EDITORIAL

Recombinant Human Soluble Thrombomodulin in Patients
With Sepsis-Associated Coagulopathy
Another Negative Sepsis Trial?

Tom wan der Poll, MD, PhD

van der Poll T. JAMA 2019

..................................................................................................................................................

It may be important to consider
modifying enroliment crlterla

...................................................................................................................................................

' r'TM seemed to be most beneficial for
patlents who did not receive heparin..

......................................................................................................................................................
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SCARLETOY D figihk 752X

Francois et al. Ann. Intensive Care (2021) 11:53

https://doi.org/10.1186/513613-021-00842-4 ® Annals of Intensive Care

RESEARCH Open Access

®
Efficacy and safety of human soluble ety

thrombomodulin (ART-123) for treatment
of patients in France with sepsis-associated
coagulopathy: post hoc analysis of SCARLET

Table 3 Efficacy of ART-123 vs placebo in France and ROW

Mortality rate, % Subpopulation ART-123 Placebo ARR (959 CI)
FAS Globa 268 20.4 255 (—368,877)
France 17.3 25.7 83 (—479,2147)
ROW 29.] 30.2 1.1(—587,8.16)
[Baseline coagulopathy?) France 156 29.0 {1 34 (—097, z?.;“;a)]
ROW 206 328 3.2(—4.86,11.26)
[ No baseline heparin | France 130 29.5 16.6 (0.4, 32.77)
ROW 20.7 318 [z.a (—865,12.74) ]

ARR absolute risk reduction, & confidence interval, FAS full analysis set, INR international normalized ratio, ROW rest of world
* Coagulopathy was defined as INR> 1.4 without other known etiology and platelet count > 30 x 10%L at baseline
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Effect of a Recombinant Human Soluble
Thrombomodulin on Baseline Coagulation
Biomarker Levels and Mortality Outcome in
Patients With Sepsis-Associated Coagulopathy

Marcel Levi, MD, PhD, FRCP'; Jean-Louis Vincent, MD, PhD, FCCM?; Kosuke Tanaka, MEng?;
Amanda H. Radford, MS, RD* Toshihiko Kayanoki, BS* David A. Fineberg, MD, MBA%
Debra Hoppensteadt, PhD*; Jawed Fareed, PhD, FAHA*

Levi, M et al. Crit Care Med. 2020

TABLE 3. Association of Baseline Coagulation Biomarkers With 28-Day All-Cause Mortality
in the Post Hoc Analysis in the Full Analysis Set Population of the Sepsis Coagulopathy
Asahi Recombinant LE Thrombomodulin Trial

BRIMAEEZR(CH T BDIC

SCARLETOU D figih HREEHRBI\SA—5—

2ireamEbl

Subgroup
Concentration Recombinant Absolute Risk
Relative to Human Soluble Reduction (%)
Medlan Value In  Thrombomodulin Placebo of 28-d Ali-Cause
Blomarker Full Analysis Set* (n=2395)n (%) (n=405) n (%)° Mortallty (95% CI)
Prothrombin fragment 1.2, <3589 42/187 (22.5) 45/198 (22.7) 0.3 (-8.11086)
I/L¢
PR > 3589 59/191 (309)  69/194 (35.6) 47 (-47 to 14.1)
Thrombin-antithrombin <142 41/187(219)  41/199 (20.6) =13 (-95106.9)
d
S >142 62/194 (320)  73/195 (37.4) 55 (4010 149)
p-dimer, ng/mL® < 3,030 50/173 (28.9) 57/197 (28.9) 0.0 (-9.210 9.3)
> 3,030 50/190 (26.3) 55/180 (30.6) 42 (-5.0to0 13.4)

*Median values were calculated from baseline values in full analysis set.

bRatio is number of patients with a particular biomarker result who were deceased by day 28 to number of patients with data for the particular biomarker.
<Data were unavailable for 30 patients.

“Data were unavailable for 25 patients.

“Data were unavailable for 60 patients.

EETUEN IEEMES (5212 DIC)

TIFrhTMEEZD

F12[ORREastiBERAFRS in BR

May 17, 2023

W ARTF123 Placebo
A Baseline F1.2 vs mortality
# 40 350 355 38
] 33.1 -
) 28 310 31.8 31.0
- 21.9
t
21
F1.2 5229,0 F1.2 >229,0 F1.2 2343,5 F1.2 2458,0 F1.2 2572,5
Value* (sUL) (>UL) (21,540ld UL) (22<fold UL) (22,540ld UL)
FAS, N (%) 234 (29.3) 536 (67.0) 403 (50.4) 304 (38.0) 229 (28.6)
ARF123, /N 25114 (21.9) 76264 (28.8) 62/200 (31.0) 471148 (31.8) 36/116 (31.0)
(mortality rate, %)
Flacebo, ni 24/120 (20.0) 901272 (33.1) 717203 (35.0) 571156 (36.5) 44/113 (38.9)
(martality rate, %)
ARR, % =18 4.3 4.0 4.8 78
95% CI =124 t0 8.5 =351 12.1 =5.2 to 13,1 =591 15.4 =44 to 20.2
B Baseline TAT vs mortality
£ 40
p w05 32 36.3
E 30 273 an 22 28.2 - 28.9 29,4
%' 20 19.2
T
2 1w
TAT =4,1 TAT =4,1 TAT 26,15 TAT 28.2 TAT 210,25
Value® (sUL) {=uL) (21.54cld UL) (z2+fold UL) (22.54old UL}
FAS, N (%) 48 (6.0) 727 (80.8) 643 (80.4) 554 (69.3) 482 (60.3)
ARF123, /N 6/22 (27.3) 97/359 (27.0) 20/310 (28.2) 80/277 (28.9) 72/245 (20.4)
(martality rate, %)
Placebo, niN 5/26 (12.2) 109/368 (29.8) 99/324 (30.6) 921277 (33.2) 86/237 (36.3)
{mortality rate, %)
ARR, % =80 26 23 43 (%]
95% Cl =32.0t0 16.0 =3.9% 8.1 =4.7 to 9.4 =34 w120 =1.5t015.3
C Baseline D=dimer vs mortality
= 100 1000
g 80
£ %0
% 40 276 295 277 29.8 271 298 276  29.3
. [
io] [ ]
Dedimer £243,0  Dedimer >243,0  Dedimer 2364,5  De=dimer 2486,0  Dedimer 2607,5
Value® (suL) (=UL}) (21.540ld UL) (=2+fold UL} (22.540ld UL)
FAS, N (%) 2(0.3) 738 (92.3) 730 (91.3) 714 (88.3) 606 (87.0)
ART123, /N 0/1 (0} 100/362 (27.6) 90/358 (27.7) 951350 (27.1) 94/341 (27.6)
(martality rate, %)
Flacebo, niN 101 (100} 111376 (29.5) 111/372 (20.8) 109/364 (29.9) 104/355 (20.3)
{mortality rate, %)
ARR, % 100 1.8 2.2 28 1.7
85% CI 100,0 to 100,0 =4,6 10 8,4 =44 to 8,7 =3,610 94 =5.0 to 8,4
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Table 1 Characteristics of patients in the derivation cohort according to clusters

. . . overall Cluster da Cluster da Cluster dic Cluster dD L
oagulation phenotypes in sepsis
Age*, median 1R 71006210, 810 7205840, B0 720630, B1.0) 730630, B1.00 7 1] 025
) 1 268 [42.55%) 483 (42.19%) 5 il ool

)

and effects of recombinant human

Comoebidity*

thrombomodulin: an ana|y5i5 of three e latm  aom  mom som om0

520 0450.61.1) 55.0(463, 643}

Cardiovascular 316 (B} 20 (6.29%) 49 [TE% 97 (B5% 023
multicentre observational studies moen e owe  wuem  ma
Table 1 Characteristics of patients in the dervation cohort according to clusters
Crveaall Cluster da, Cluster da Cluster diC Cluster di P
Warlablas = 3634 M= 373 M= 679 M= 1147 M= 1595
. Platedet {100/, madizn (0F) 1220650, 194.0 05320, 020 PEODMESS 12E00 10300540 16200  1FED(IN 0 2520 <000 .
PT-INR, mexilan (105 1301218 1.601.4,2.1) 1.7015,23) 130215 12000, 1.4 <0001 | oo
Abrnogen (mo/mL), median (KR 421002960, 5288 23100510, 311.00) 245300570, 35000 45203670, 56300 476903953, 57600 « QD07 <0001
A0 (2, meh0) 160 {104, 24.0) 3.3 (X248, 55.) 1076 138 = 0001 <0001
9@E52 1130} “am
" 0424, 605) o
3@e 101
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Surviving sepsis campaign: international =ty
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Christa Schorr'!, Steven Simpson'?, W. Joost Wiersinga'®, Fayez Alshamsi'®, Derek C. Angus'?, Yaseen Arabi'®,
Luciano Azevedo'’, Richard Beale®, Gregory Beilman'®, Emilie Belley-Cote'?, Lisa Burry®®, Maurizio Cecconi®'#,
John Centofanti®®, Angel Coz Yataco®, Jan De Waele?, R. Phillip Dellinger'", Kent Doi*®, Bin Du?/,
Elisa Estenssoro”®, Ricard Ferrer”®, Charles Gomersall*?, Carol Hodgson®', Morten Hylander Maller®?,
Theodore Iwashyna®, Shevin Jacob®, Ruth Kleinpell*, Michael Klompas*-/, Younsuck Koh*, Anand Kumar??,
Arthur Kwizera®™, Suzana Lobo*!, Henry Masur®?, Steven McGloughlin®?, Sangeeta Mehta™, Yatin Mehta™®,
Mervyn Mer*® Mark Nunnally”’, Simon Oczkowski, Tiffany Osborn®®, Elizabeth Papathanassoglou®,
Anders Perner’®, Michael Puskarich®', Jason Roberts”#23*%2> William Schweickert®®, Maureen Seckel®’,
Jonathan Sevransky®, Charles L. Sprung®°?, Tobias Welte®, Janice Zimmerman®' and Mitchell Levy®

© 2021 European Society of Intensive Care Medicine and the Society of Critical Care Medicine
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‘Clinical expert round table discussion (session 5) at the Margaux ‘

® Mortality®#dDoutcomeTEREAIH
%<1 [EhDRL] (FHEFTERVDTIE ?

o &t R outcomeZz il U TULVRWLWIAFZH S
SONERBRTAaREZHERN T dDIEEkR

Oh, how hard it is to open the gate for sepsis trials: lessons

Mmrbmwf’4 3 /2 "mortality” Defigdned s sSGeOMERE
> [E2s 2 (SOFA)YODICE#RZSR, PICSIRE
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A promising “sword” to confront the “formidable adversary”

e IE UVVERRERAR (CE D < SAEEERIEE
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P: Patients
I : Intervention
C: Comparison
O: Outcome
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P: Patient p)TCOME
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I: Interve
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C: Compa :
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O: Outcomg AT & DR

pixta.jp - 12239397
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JAAM FORECAST sepsis®

Age-related differences
in the survival benefit . .
of the administration eSS+
of antithrombin, recombinant
human thrombomodulin, or their
combination in sepsis

\AMlaAA T At Al Cri Dan:-1D:-Q2NA DN l | N

+ 60-70FDEUMEIEDICES
» JA AMEBRENS S RBICDODNHE T
* JAAM <4(non- DIC) C(IB=

™

0 2 4 6 8
JAAM DIC score

Global P-value for anticoagulant=0.773
Global P-value for JAAM DIC score=0.777
P-value for 2-way interaction=0.687
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JAAM FORECAST sepsis®@

Mlada et al. Journal of Intensive Care (2023)11:8 Journal Of Intensive Care
https://doi.org/10.1186/540560-023-00656-5

a DIC score b p—

'RESEARCH  OpenAccess = . -

, ® R I - s|==
Sepsis-related coagulopathy treatment R <
based on the disseminated intravascular ,;'i‘?;'f‘ftf.t?.if.fT-fi s
coagulation diagnostic criteria: a post-hoc P s
analysis of a prospective multicenter g 3.
observational study
Takeshi Wada'"®, Kazuma Yamakawa’, Daijiro Kabata®, Toshikazu Abe®™, Seitaro Fujishima®,

1 15 2 2 25
Shigeki Kushimoto”, Toshihiko Mayumi®, Hiroshi Ogura®, Daizoh Saitoh'?, Atsushi Shiraishi', PT-INR PiorIC sore 0058 PTINR  PiorDIC sooe <0001
2 . for £ < lor - =0
Yasuhiro Otomo'? and Satoshi Gando™3 on behalf of the JAAM FORECAST Group - P for nteraction = 0,608 P for interaction = 0.663

Target: DICTh " DELE
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fdzgs A~ T
(PT-INR1.58/= D £ THEEE)
& DICEFENDPT-INRE < [C/2 3 [CDIHUE |
B A DEF R BN RN X
& ZORIEE. JAAM 550 DPT-INT 1.5 R
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Take home message
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