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2 C @ Coagulopathy with SIRS, Sepsis
and Septic Shock

inflammation coagulation

E-selectin : 1
- Exotoxins apd ehdotoxins - — |

,:'b y L . . ... ...‘ ' U“‘ :. : A < 3 s o P -

.|'V‘;.’ " .c" ot ‘ ﬂ.:\ 0: '. * 2 }

T Kin-1 ““Intorloukin-18
~Interleukin TNF-a TFPl

vy TNF«& < J
) Proloases ' TF ssue

or

Tiss TF"" -‘.\
| FVII 7
> y.&l ‘\

thromblnt

. Ll 4
.
..'

Matthay M. NEJM. 2001;344:759



2 C @ Coagulopathy with SIRS, Sepsis
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C Anticoagulant Therapy in Sepsis
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« Systemic coagulopathy is intrinsic to systemic
iInflammation, e.g. sepsis

« Systemic coagulopathy can be attenuated by
systemic treatment

« Attenuation of systemic coagulopathy (with APC)
benefits patients with severe sepsis

Marcus Schultz
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Coagulopathy with SIRS
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C Coagulopathy with Burns
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C Coagulopathy with ALI/ARDS
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Prognostic Significance of
Altered Coagulation in ALI/ARDS
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Ventilator-Induced Lung Injury
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ME Ventilator—-Induced Coagulopathy
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ME Ventilator—-Induced Coagulopathy
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am@ Ventilator—-Associated
Coagulopathy
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E Take-home Message — 2

Lung inflammation, whatever its cause (i.e.,
pneumonia, sepsis, inhalation trauma,
mechanical ventilation) is characterized by local
coagulopathy

Local coagulopathy with lung inflammation
resembles systemic coagulopathy with sepsis




Frame Work of this Presentation

« Systemic coagulation with systemic inflammation

* Local coagulation with pulmonary inflammation
 Rational for anticoagulant strategies for lung injury
* Presently performed preclinical studies

* Presently performed clinical studies

« Conclusions

Marcus Schultz



C Anticoagulant Therapy in Sepsis

100

90—
- Drotrecogin alfa (activated)
A
— 80—
©
>
B Placebo
S

P =.006
60—

0 - I I I I
0 4 14 21 28

Days after start of infusion

Bernard GR. N Engl J Med. 2001;344:699



am
E Anticoagulant Therapy in Sepsis

Favors Favors

DrotAA placebo
PROWESS : - {
Non-pneumonia } - %
Nosocomial pneumonia : = :

Severe CAP, unadjusted } - i

' ] ) ) | | 1

05 06 07 08 09 1 12 14

Relative Risk of Death (95% Cl)

Laterre PF. Crit Care Med. 2005;33:952



rh-APC and Alveolar Fibrin Turnover
after Challenge with LPS

Challenge with:
TATc (ng/mL) Soluble TF (pg/mL) I Endotoxin

2.00} * Il Control

-
@)
o
© *T
e 1.50} .
- T versus vehicle
@l 100l 10 *versus control
qv]
8 0.50} 5
0.00 0
Infusion of —— venhicle rhAPC Vehicle  rhAPC
PA activity (%) PAI-1 activity (ng/mL)
*
2 100 f 4.00
7))
3.50
= il
O 3.00
£ (-
h: 18 " — 80 |
A — 2.50
(S =
() ;\ - —
np _ 200
?’n?-j Vehicle rhAPC Vehicle rhAPC
oy

Lavage Fluid

van der Poll T. Am J Respir Crit Care Med. 2005:171:1125



a
m@ Take-home Message — 3

* Local coagulopathy with lung inflammation
resembles systemic coagulopathy with sepsis

« Attenuation of local coagulopathy may be
beneficial?

Marcus Schultz



Frame Work of this Presentation

« Coagulopathy with systemic inflammation

« Coagulopathy with pulmonary inflammation
 Rational for anticoagulant strategies for lung injury
* Presently performed preclinical studies

* Presently performed clinical studies

« Conclusions

Marcus Schultz



Systemic Anticoagulation in ALI
Attenuates Pulmonary Coagulopathy
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Systemic Anticoagulation in ALI
Attenuates Pulmonary Coagulopathy
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Can Local Anticoagulation Therapy
Attenuate Pulmonary Coagulopathy?

Coagulation
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Can Local Anticoagulation Therapy
Attenuate Pulmonary Coagulopathy?

Coagulation

Control _} A Control- H B  contral ] C
Placebo - H Placebo| || Placebo - H
el s e} S
il s AT - I AT Jix
an—:l-l * an—j Hm::v—E H
ﬂ.!:.l Zlﬁ 5I.ﬂ 7l.5 | 1[I|.'|J 0 'iﬂ Zlﬂ 3Iﬂ : EII'.I B;D ﬂ. Ellm‘ -l“I:HJ .El:.lﬂ
BALF TATc (ng/ml) BALF AT (1U) BALF FDP (ng/ml)
Control - : k D control -—j E
Placebo L | Placebo | H
= ) L —
AT - RE sl s
b} pan | —
0 zlﬁ ﬁlﬂ ;ﬁ 1 l;u 1 IZ:E 0 | Iﬁ 10 1IE 2Il] 21’5 3Iﬂ 3:5
BALF PAA (%) BALF PAI-1 (ng/mi)

Fibrinolysis

pneumonia

Hofstra JJH. ATS — annual meeting 2008




am
E Take—home Message — 4

« Local coagulopathy can be attenuated by
systemic as well as local application of
anticoagulants

« Attenuation of pulmonary coagulopathy —
attenuation of lung injury in humans?

Marcus Schultz




Frame Work of this Presentation

« Systemic coagulation with systemic inflammation
 Local coagulation with pulmonary inflammation
 Rational for anticoagulant strategies for lung injury
* Presently performed preclinical studies

 Presently performed clinical studies

« Conclusions

Marcus Schultz
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ﬂm@ Nebulized heparin in acute lung

Injury

* Objective: to determine whether nebulized heparin
will result in decrease of inflammation in BAL—fluid
(and in reduction of pulmonary vascular
permeability)

« Study population: 50 intubated and mechanically
ventilated patients with ALI/ARDS

* Intervention nebulized heparin 100.000 IU every 8
hrs during 24 hrs versus placebo

* Main study parameters/endpoints: TATc — and

TNF/IL-6 levels in BAL—fluid (and the PLI as a
measure of pulmonary vascular permeability)

Performed



Frame Work of this Presentation

« Systemic coagulation with systemic inflammation

 Local coagulation with pulmonary inflammation
Rational for anticoagulant strategies for lung injury

* Presently performed preclinical studies
* Presently performed clinical studies
 Conclusions

Marcus Schultz
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E Conclusions

« Pulmonary inflammation is characterized by local
coagulopathy

« Local coagulopathy resembles systemic
coagulopathy with sepsis

« Local coagulopathy can be attenuated by
systemic or local application of anticoagulants

« Application of local anticoagulants may be
beneficial

Marcus Schultz



