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Hilfe, mein Patient ist schwarz ... 
Purpura, DIC, Hyperfibrinolyse & Co

Paul Knöbl
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Systemische Gerinnungsaktivierung
URSACHEN:

Infektionen, Sepsis, maligne Tumore, Diabetes, Alter, Operationen, Verletzungen, Stress

Akut Phasen Reaktion

-> physiologische Reaktion des Organismus, Bereitstellung von Substraten

PTZ, APTT normal
Fibrinogen erhöht
D-Dimer erhöht
Antithrombin normal
Thrombozyten normal
FVIII, VWF erhöht

Therapie: Thromboseprophylaxe

endothelial cells although it has a significant presence 
on extravascular cells[13]. The physiologic activation of 
the extrinsic pathway occurs through disruption of the 
endothelium and exposure of blood to extravascular 
cells which express TF or in the intravascular space 
through triggers that cause circulating monocytes, 
leukocytes, and neutrophils to expose TF on their 
cell membranes. The latter is through to be the more 
common pathway for enhanced expression of TF 
during pathogen invasion, as the recognition of PAMPs 
and/or DAMPs by cells of the innate immune system 
directly enhances TF expression[11] (Figure 1).

The initiation of coagulation by TF does not always 
lead to overt DIC in sepsis. Much of the impact of 
TF on the host response to sepsis may also be due 
to increasing the inflammatory response. The main 
inhibitor of TF is TFPI which tightly regulates the 
interaction of TF with other factors of the extrinsic 
pathway. TFPI has been studied as a method to 
modulate the host response to sepsis and through 
these studies it has become clear that TF has a strong 
inflammatory contribution during sepsis. Studies have 
shown that various levels of coagulation are noted in 
response to sepsis and the effectiveness of TFPI on host 
survival can be unrelated to differences in coagulation 
which suggests that much of the beneficial effects of 
TFPI are from an anti-inflammatory property it can 
exert on inhibiting TF augmentation of inflammation[14]. 

Thrombin, like TF, has a large role in coagulation but 
also exerts some influence on inflammation during sepsis. 
Thrombin is the central serine protease mediator of 
hemostasis. It is activated by Factor Ⅹa and, once active, 
creates an active feedback loop for continued activation 
of Factor X. Thrombin also converts soluble fibrinogen 
to insoluble strands of fibrin for clot formation[11,15]. 
Activated thrombin can promote activation of several 
pro-inflammatory cytokines including, TNF-a, IL-b, and 
IL-6 as well as generate C5a (part of the complement 
response to infection) independent of C3. This activity 
of thrombin is crucial and demonstrates the complex 
relationships that exist as it shows the crosstalk that 
occurs between the coagulation system and components 
of both the inflammatory and complement systems[15]. 

Thrombin further actively participates in the inflam-
matory cascade that occurs during sepsis through 
specific receptors on platelets, endothelial cells, and 
white blood cells. These receptors are called protease 
activated receptors (PARs) and they are responsible 
for inducing TF emergence from cells and release of 
plasmin activator inhibitor Ⅰ or via PARs, which inhibits 
fibrinolysis as well as decreasing thrombomodulin (TM) 
(a thrombin co-factor that decreases clot formation)[16]. 
Thrombin promotes platelet aggregation and activation. 
The activated platelets express P-selectin after being 
exposed to thrombin. P-selectin is critical for attachment 
of white blood cells to endothelial cells and thus initiating 
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Figure 1  Pathogenesis of disseminated intravascular coagulation in sepsis[10]. Through the generation of proinflammatory cytokines and the activation of 
monocytes, bacteria cause the up-regulation of tissue factor as well as the release of microparticles expressing tissue factor, thus leading to the activation of 
coagulation. Proinflammatory cytokines also cause the activation of endothelial cells, a process that impairs anti-coagulant mechanisms and down regulates 
fibrinolysis by generating increased amounts of plasminogen activator inhibitor. Copyright © 2014 Massachusetts Medical Society (used with permission).
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THROMBOSEN

SYSTEMISCHE GERINNUNGSAKTIVIERUNG
(immer bei Infektionen, Sepsis, Schock, akut-Phase, etc.)

D-Dimer erhöht
Fibrinogen erhöht

SCHWERE 
VERBRAUCHS-

KOAGULOPATHIE

D-Dimer stark erhöht
Thrombo, Fibrinogen u.

Antithrombin stark vermindert
PTZ, APTT verlängert

TRANSIENTE ZEICHEN DES 
GERINNUNGSFAKTOR-VERBRAUCHS

Thrombo, Fibrinogen u.
Antithrombin sinken, 

spontane Normalisierung

BLUTUNGEN

KATASTROPHALE
VERBRAUCHS-

KOAGULOPATHIE

D-Dimer sehr stark erhöht
Thrombo, Fibrinogen u. 

Antithrombin sehr stark vermindert
PTZ, APTT unmessbar lang

Koagulopathie bei Infektionen

Unterschiedliche Ausprägungen der Koagulopathie

attached to it, which can change in the next few minutes to
hours to an antifibrinolytic predominant milieu.16 Under-
standing of this fibrinolytic spectrum is clinically important
as the wonder-drug tranexamic acid is most effective in the
hyperfibrinolytic stagebut can be deleterious if administered
once the balance has shifted to the antifibrinolytic end of
spectrum.17 This concept of dysregulation of balanced
hemostasis is well described by one of the doyens of DIC
research, Professor Hideo Wada, who has led on to classify
DIC into “prothrombotic” and “hyperfibrinolytic” types and
also added a category of “subclinical” DIC, characterized by
the presence of only laboratory features of DIC, with no
evident of bleeding or thrombosis (usually noted in cancer-
related DIC)11 (see ►Fig. 2).

One of the key issues in the diagnosis of DIC is overlooking
the symptoms of microthrombi. This can present in various
ways, depending on the organ that has been affected by
ischemia from the microthrombi.10 The presentation of
microthrombi may be evidenced with confusion or seizures
when it affects the central nervous system or as acute lung
injury and respiratory distress syndromewhen it impacts on
the lungs and in the case of liver or kidneys, and as associated
abnormalities in laboratory parameters.18 Any of these clin-
ical states could easily be attributed to reasons other than
DIC in a patient with sepsis or trauma. Ideally, a patient with
worsening laboratory parameters suggestive of DIC, in the
absence of other differential explanations like dehydration or
drug-induced features of organ impairment, should be con-
sidered as possibly due to DIC.12 This early recognition of
microthrombi is surely beneficial in early treatment of DIC
and thus beneficial for patient outcome. Unfortunately,
physicians often wait until late stages, like development of

digital ischemia or widespread skin necroses, before the
diagnosis of DIC is contemplated. This situation has then
become a bit too late to reverse theDIC pathophysiologywith
any possible treatment.

In summary, DIC is indeed a thrombo-hemorrhagic dis-
order, where bleeding or thrombosis can occur in the same
patient at the “same” or at different times. Although hemor-
rhage is often self-evident, early recognition of clinical
symptoms of microthrombi is paramount in successful
management of DIC.

Misunderstanding Laboratory Parameters
of Disseminated Intravascular Coagulation

Thrombosis and hemostasis specialists consider DIC as a
clinicolaboratory diagnosis.19 In other words, laboratory
abnormalities in a patient with a specific diagnosis known
to be associated with DIC can often be the first step toward
DIC diagnosis. These laboratory features include markers of
excess thrombin generation (thrombocytopenia, prothrom-
bin time [PT] prolongation, and decrease in fibrinogen) along
with markers of excess fibrinolysis (increase of D-dimers or
presence of soluble fibrin monomers).20 The three key cur-
rent issues in the laboratory diagnosis of DIC are (1) inap-
propriately only considering DIC when all the laboratory
abnormalities including abnormal PT and APTT are present,
(2) inappropriately not repeating the tests while managing
the DIC process, and (3) lack of awareness of the ISTH DIC
scoring system.

It has long been known that PT and activated partial
thromboplastin time (APTT) can be normal in over half of
patients with DIC.21,22 It has even been suggested that the

Fig. 2 This figure explains the different types of DIC. If there is predominance of coagulation pathway activation (denoted as C), in comparison
with the fibrinolytic pathways (denoted as F), procoagulant DIC is the result. While the reverse leads to hyperfibrinolytic DIC. If there is only low-
grade activation of both pathways, clinical manifestation may not occur and only laboratory abnormalities are detected (typically in solid
cancers, used to be called chronic DIC). DIC, disseminated intravascular coagulation.

Seminars in Thrombosis & Hemostasis Vol. 45 No. 1/2019
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PTZ ↓
Fibrinogen ↓
Thrombozyten ↓
D-Dimer ↑
Antithrombin ↓

PTZ ⍊↓
Fibrinogen ↓↓↓
Thrombozyten ⍊↓
D-Dimer ↑↑↑
Antithrombin ⍊

Prädisponierende Faktoren für DIC
Sepsis / Infektionen Bakterien: Meningokokken, Pneumokokken, Gram-negative Erreger, andere

Viren: HIV, CMV, EBV, Filoviridae, hämorrhagische Fieberviren

Pilze: Candida, Aspergillus, Mucor, vor allem disseminierte Infektionen bei 
immunkompromittierten Patienten

Parasiten: Malaria, andere   

Gewebezerfall Trauma: Polytrauma, Neurotrauma, Fettembolie

Schwere Pankreatitis

Verbrennungen

Maligne Erkrankungen Solide Tumore: Lunge, Pankreas, Ovar, Brust, andere

Leukämien: akute Promyelozytenleukämie, Monoblastenleukämie, andere

Schwangerschafts-komplikationen  Fruchtwasserembolie

Plazentaablösung, Plazenta prävia

Septischer Abort

Gefäßanomalien Hämangiome; Kasabach-Merritt Syndrom

Große Aneurysmen

Leberversagen, anderes Organversagen

Toxine, immunologische  Reaktionen Schlangenbisse, andere Tierbisse/-stiche

Transfusionsreaktionen, Hämolyse

Transplantatabstossung

Medikamente, Drogen
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Dysregulation der Hämostase abhängig von:

Pathogen Art des Erregers

Produzierte Toxine

Virulenz, Wachstumsrate

Escape-Mechanismen

Systemische Reaktion

Host Genetisches Repertoire

Immunsuppression, Immunokompromisation

Begleiterkrankungen (Inflammation, Malignome, Diabetes, etc.)

Operationen, Trauma

Umgebung Zeit bis zu adequater Behandlung

Passende Therapie

Konditionen (Resourcen, Ausbildung, etc.)

Punkte 0 1 2 3 Summe

Thrombozyten (G/l) >100 50-100 <100

PTZ (%) >70 40-70 <40

D-Dimer (mg/l) <0,4 0,4-4,0 >4,0

Fibrinogen (g/l) >1,0 <1,0

> 5 Punkte: kompatibel mit DIC
< 5 Punkte:  Score für latente DIC verwenden

Taylor FB et al: Towards definition, clinical and laboratory criteria, and a scoring system for disseminated intravascular 
coagulation. Journal of Thrombosis and Haemostasis 2001; 86:1327–1330.

Prädisponierende Grunderkrankung vorliegend

ISTH Score (manifeste DIC):

Probleme der DIC Scores:
Thrombopenie auch bei Knochenmarksdysfunktion bei Chemotherapie, Bluterkrankungen, toxischen 
Schäden, Stammzelltransplantation; extrakorporale Therapie, immunologische Erkrankungen, 
Hämodilution, Lebererkrankungen, Hypersplenismus. 

PTZ / INR beeinflusst durch Leberfunktionsstörungen, Vitamin K Mangel, Hämodilution, 
Immunphänomene oder Medikamente. 

Fibrinogen und D-Dimer Spiegel erhöht bei akut-Phasen Situationen (Infektionen, Tumorerkrankungen, 
Diabetes, chronische Erkrankungen, Operationen oder Trauma). 

Scheinbar noch normale Fibrinogenspiegel können unter solchen Umständen schon Zeichen einer 
Koagulopathie darstellen, obwohl sie in den Scores nicht punkten. 
Fibrinogenwerte sind immer in Kontext zu anderen akut-Phasen Parametern (CRP, Procalcitonin, IL-6) zu 
interpretieren. 

Behandlung mit Steroiden kann zu Downregulation von Fibrinogen führen, niedrige Spiegel müssen in 
diesem Zusammenhang nicht Zeichen einer Koagulopathie sein. 

Dynamik beachten (eher non-overt DIC Score verwenden)
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Punkte -1 0 1 2 Summe
Zugrundeliegende 
Erkrankung nein ja

Thrombozytenzahl >100 <100
Thrombozytenverlauf steigend fallend
PTZ >70 <70
PTZ Verlauf steigend fallend
D-Dimer <0,4 >0,4
D-Dimer Verlauf fallend steigend
Antithrombin normal erniedrigt
Protein C normal erniedrigt
TAT oder F1,2 normal erhöht
> 5 Punkte: kompatibel mit latenter DIC
< 5 Punkte:  keine DIC

ISTH Score für latente (non-overt) DIC:

Taylor FB et al: Journal of Thrombosis and Haemostasis 2001; 86:1327–1330.

Complement activation. Immune complexes may activate the
classical pathway, and bacterial cell walls may activate the alter-
native pathway of the complement cascade. Complement can bind
and activate platelets, contributing to platelet destruction in sepsis.19

Complement activation and completion of the membrane attack
complex is a powerful platelet activator and contributor of platelet
destruction.6

Thrombocytopenia in sepsis
Sepsis is a common clinical problem, accounting for 10% of ICU
admissions and roughly 50% of all thrombocytopenias in critically ill
patients, yet the mechanisms underlying thrombocytopenia in sepsis
are poorly understood.20,21 Several pathological processes likely
contribute to thrombocytopenia in sepsis (Figure 1). Thrombocyto-
penia may also independently modify the host immune response to
infection.22 Consideration of the contributing mechanisms suggests
directions for possible therapeutic trials.

Thrombin
Sepsis is a well-recognized trigger of DIC, largely driven by the
upregulation of tissue factor expression on monocytes and other cells in
response to inflammatory mediators such as endotoxin. Even in the
absence of overt DIC, markers of coagulation activation (eg, thrombin-
antithrombin complexes, prothrombin fragment 1.2) are increased.
Several anticoagulants, including tissue factor pathway inhibitor, anti-
thrombin, and activated protein C have been evaluated in the treatment
of sepsis, with negative or mixed results.23 Comparedwith prophylactic-
dose unfractionated heparin or no thromboprophylaxis, the use of
low-molecular- weight heparin for venous thromboprophylaxis has been
shown to be associated with lower risk of moderate thrombocytopenia
(hazard ratio, 0.62; 95% confidence interval, 0.47-0.84).3 Data from
published randomized trials indicate the potential for heparin to improve
clinical outcomes in sepsis.24 To better define the role of heparin in

sepsis, the HALO (Heparin AnticoaguLation to improve Outcomes in
septic shock) research program investigators have recently completed
a feasibility pilot randomized trial of unfractionated heparin in septic
shock and are preparing to commence an international trial of heparin in
septic shock.25

Hemophagocytosis
Unfortunately, high-quality evidence to inform the optimal treatment
of sepsis-associated HPS in adult patients is lacking. Recommended
therapies target T cells (steroids, cyclosporine) and macrophages
(etoposide).26 Intravenous immunoglobulin (IVIG) to support de-
fective humoral immunity and reduce systematic inflammation has
also been suggested.26 Data from randomized trials suggest a po-
tential survival benefit of IVIG in patients with sepsis.27 Whether the
potential beneficial effects of IVIG correlate with the presence of
HPS is unknown.

ADAMTS13 deficiency
The possible contribution of ADAMTS13 deficiency to thrombo-
cytopenia and microvascular injury in sepsis should lead to con-
sideration of future trials evaluating plasma exchange28 or infusion
of recombinant ADAMTS13.

Complement
A coming wave of targeted complement inhibitors, of which ecu-
lizumab is a prototype, should permit elucidation of the comple-
ment’s contribution to the thrombocytopenia and other pathologies
of sepsis.

How we approach thrombocytopenia in the critically
ill patient
In assessing a critically ill patient with thrombocytopenia, there are
3 time frames to consider. First, the past: what is the context of the ICU
admission, and what was the platelet count profile prior to the current
illness? Second, the present: what is the trajectory of the platelet count,
and how does it relate to the patient’s clinical course; how severe is the
thrombocytopenia; and is there evidence of thrombosis? Third, the

Figure 1. Mechanisms of thrombocytopenia in sepsis. Multiple
mechanisms have been proposed to contribute to the thrombocytopenia of
sepsis. The relative contribution of each potential mechanism may vary
among patients and within a given patient over time. DIC, disseminated
intravascular coagulation.

Box 2. Questions to ask when evaluating
thrombocytopenia in the ICU patient
Past:
• What is the context of the patient’s ICU admission?
• Is there evidence of a preexisting illness or the use of a drug
known to cause thrombocytopenia?

• Could the ICU admission have been precipitated by a cata-
strophic illness associated with thrombocytopenia, such as
thrombotic thrombocytopenic purpura, hemophagocytic syn-
drome, or acute leukemia?

• Was there major trauma or surgery that would consume
platelets, or transfusion and fluid resuscitation that would
cause dilution?

Present:
• What is the trajectory of the platelet count, and how does it
relate to the patient’s clinical course?

• How low is the platelet count?
• Is there thrombosis?
Future:
• Is the platelet count following the expected trajectory, given
your analysis of the cause?

662 American Society of Hematology

Pathophysiologische 
Interaktionen bei 
Sepsis
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DIC as “an acquired syndrome characterized by intravascular 
activation of coagulation with loss of localization arising from dif-
ferent causes. It can originate from and cause damage to the mi-
crovasculature, which if sufficiently severe, can produce organ 

dysfunction” [3]. This statement from collective experts in the 
field summarizes our understanding of the pathogenic concepts 
involved and shape our clinical considerations and management.

PATHOPHYSIOLOGICAL CONSIDERATIONS

As DIC is an intermediary mechanism of disease from condi-
tions such as sepsis, trauma, obstetrical calamities, or cancer, 
there will be disease-specific pathogenic factors that influence 
both coagulation activation and its functional consequences [4]. 
A major challenge in treating patients with DIC is in identifying 
the predominant mechanism among the heterogeneous over-
lapping effects, which can also vary with time. Key themes for 
the clinician to consider (Fig. 2) include. Fig. 1. Diverse and opposing effects of thrombin. 

Fig. 2. Pathophysiological considerations in the clinical presentation of DIC. Systemic activation of coagulation together with cellular activa-
tion (endothelial cells, neutrophils, and platelets) leads to excessive thrombin generation and its functional consequences. 
Abbreviations: FDP, fibrin degradation products; NETs, neutrophil extracellular traps; PAR, protease-activated receptor. To
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overt DIC 
Score >4?

Prädisponierende Grundkrankheit?

• Anamnese

• Hinweis auf DIC
• Erweiterte Laborproben 

(Protein C- Aktivität, PAI-Spiegel, TAT, 
F1+2, Organfunktions-parameter)

JA

NEIN

• Standard-Labor: (PTZ, APTT, Fibrinogen, D-
Dimer, Thrombozyten, Antithrombin)

non-overt
DIC Score 

>4?

JA

NEIN

Engmaschige Observanz 
und Laborkontrollen
(z.B. alle 2-4 Stunden)

• klinische Untersuchung, Vitalparameter

WEITER MIT DIC THERAPIE 
ALGORITHMUS

Diagnosealgorithmus DIC

• mikrovaskuläre Fibrindeposition im Rahmen einer 
• disseminierten intravasalen Gerinnung bei gleichzeitigem 

Protein C Mangel
• Minderperfusion
• Nekrosen
• Entzündungsreaktion
• sekundäre Einblutungen bei Verbrauchskoagulopathie

PURPURA FULMINANS
charakteristische Hauterscheinungen:
dunkelrote Areale mit gerötetem Rand

Purpura fulminans

Purpura fulminans
} Bei bestimmten Infektionen (z.B. Meningokokkensepsis; Pneumokokken, gramnegative Sepsis, etc.)

} Wahrscheinlich abhängig von genetischem Repertoire des Patienten (TLR-, PAI-Polymorphismen, etc.)

} Assoziiert mit Verbrauchskoagulopathie und Zusammenbruch des Protein C Systems

} Assoziiert mit Organnekrosen

} Oft fulminanter Verlauf mit hoher Letalität innerhalb weniger Stunden

} Häufig Spätschäden (Nekrosen, Amputationen, etc.)
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Ursache beseitigen 
Schocktherapie (Sepsis Guidelines), Antibiotika

Therapieoptionen 

Heparin: 

• Je nach klinischer Situation und Gerinnungswerten low dose oder full dose
• UFH-Bypass, Steuerung nach APTT, Thrombinzeit oder Anti-Xa
• Niedermolekulare Heparine

Gerinnungaktivierung stoppen: antithrombotische Therapie:

Antithrombin-Konzentrate:

• Wenig wissenschaftliche Evidenz. Bei DIC gut wirksam. 
• AT Spiegel ist prognosischer Faktor
• aber keine Befundkosmetik

Plasma:

• Enthält alle Inhibitoren und Gerinnungsfaktoren
• Große Mengen notwendig für Gerinnungstherapie (20-40 ml/kg), 

Eiweiss- und Volumenbelastung

Protein C Konzentrat:

• Aktiviertes Protein C (Xigris®) nicht mehr am Markt
• Protein C Zymogen (Ceprotin®) erhältlich, zugelassen für

angeborenen Protein C Mangel; gute Daten bei Purpura 
Fulminans (off-label)

Gerinnungaktivierung stoppen: antithrombotische Therapie:

Rekomb. Thrombomodulin (Remodulin®): 

• Nur in Japan erhältlich. Einige gute Publikationen bei DIC. 
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Gerinnung ausgleichen, Blutungen behandeln:

Plasma:

• Enthält alle Inhibitoren und Gerinnungsfaktoren
• Große Mengen notwendig für Gerinnungstherapie

(20-40 ml/kg), Eiweiss- und Volumenbelastung

Thrombozytenkonzentrate: 

• Nur bei ausgeprägter Blutungsneigung. 
• Ziel: PLT > 30 G/L (wird meist nicht erreicht). 
• Immunogene Wirkung

Fibrinogen-Konzentrate:

• 4 g bei Fibrinogen unter 1 g/L, bei Bedarf mehr

Gerinnung ausgleichen, Blutungen behandeln:

Rekomb. aktivierter Faktor VII (Novoseven®): 

• 90 mcg/kg (alle 2 h je nach Klinik), sehr gut blutstillend, 
event. thrombogen, teuer.

Prothrombinkomplex-Konzentrate:

• Enthalten Faktoren VII, IX, X, II und wenig AT, Prot.C, Prot.S, 
Heparin

• Steuerung nach PTZ (1 E/kg erhöht PTZ um 1%)

Purpura fulminans

Hautläsionen? (2) 

Patient mit Sepsis
• Standard isierte Sepsistherap ie (1) 

• M onitoring

• Laborproben gew innen

• Stud ie?

• Einverständniserk lärung  (3 )

• Erw eiterte  Laborproben (4 )

• PC -K onz. bestellen
DIC im 

Labor? (5)

PC-Konz. 

verfügbar?

PC:Akt. 
Ausgangswert  

vorhanden?

• Bolus (100-PC :Akt) E/kg

• D auerinfusion 10 E/kg/h

• Antithrom bin -K onz. (6 )

• Plasm a (7)

• H eparin  (8 )

Patient 

blutet?

• Bolus 100 E/kg

• D auerinfusion 10 E/kg/h

• Bolus (100-PC :Akt) E/kg  

alle  6  h

• Bolus 100 E/kg

alle  6  h

Protein C Spiegel 2x täglich bestimmen

Bolus-Dosis, -Intervalle oder Infusionsrate 
adjustieren (Ziel-Spiegel 100 %) 

Labor alle 8-12 h (15)

Aggravierung? Läsionen? 
Rhabdomyolyse? Organfunktionen? 

• Fibrinogen-K onz. (9 )

• Tranexam säure (10)

• Throm bozyten (11)

• Erythrozyten (12)

• Prothrom binkom plex-K onz. (13)

• rFV IIa (14)

JA NEIN

JA

JA

JA

JA NEIN

NEIN

NEIN NEIN

Therapiealgorithmus
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(1) Standardisierte Sepsistherapie: Flüssigkeit, Antibiotika, Vasopressoren, etc. nach Guidelines)

Labor: Blutbild, Gerinnung (PTZ, APTT, TZ, Fibrinogen, D-Dimer, Antithrombin), Chemie, Mikrobiologie

(2) PF-typische Hautläsionen: irregulärer inflammierter Randsaum, zentrale Nekrosen (Bild); gesamten Patienten beurteilen - Scoresheet

(3) Einverständniserklärung: für off-label Therapie mit Ceprotin®

(4) Erweiterte Laborproben: Protein C Aktivität, PAI-Spiegel, Muskelenzyme, Forschung

(5) DIC: ISTH-Score für overt und non-overt DIC verwenden. Kann bei Sepsis/Hämodilution/Leberversagen falsch sein. 

Verlauf beobachten!

(6) Antithrombin-Konzentrat: 50 U/kg (wenn Antithrombinspiegel deutlich niedriger als PTZ)

(7) Plasmainfusion: 20 ml/kg (Vorsicht bei Hypervolämie oder Hyperproteinämie)

(8) Heparin: Standard-Heparin (200-1000 E/h Dauerinfusion, gesteuert nach APTT (60-80“) oder  TZ (40-60“) 

oder niedermolekulares Heparin (z.B. äquivalent zu 1-2 mg/kg  Enoxaparin /d sc.), Anti-Xa-Talspiegel <0,4 U/mL

(9) Fibrinogen-Konzentrat: 2-4 g iv.  Ziel: Fibrinogen >0,5 g/L (bei Blutungen auch höher)

(10) Tranexamsäure (Cyclokapron®): 3x tägl. 1 g iv. (NICHT bei DIC)

(11) Thrombozytenkonzentrat: Ziel: Thrombozyten >30 G/L (bei Blutungen >50 G/L)

(12) Erythrozytenkonzentrate: Ziel: Hb >7,0 g/dL

(13) Prothrombinkomplex-Konzentrate: Ziel: PTZ >30% (bei Blutungen auch höher)

(14) rhFVIIa (Novoseven®): 90 µg/kg bei lebensbedrohlichen Blutungen

(15) Laborkontrollen: Blutbild, Gerinnung (PTZ, APTT, TZ, Fibrinogen, D-Dimer, Antithrombin), Chemie, 

Muskelenzyme, Laktat - Verlauf beachten!

• Die Koagulopathie bei kritisch Kranken ist immer nur ein Sekundärphänomen!

• Eine strukturierte Therapie der Grundkrankheit (z.B. Sepsistherapie) zur 
Wiederherstellung der Mikrozirkulation (Flüssigkeit, Antibiotika, Vasopressoren, 

Blutzuckereinstellung, Hydrocortison, etc.) hat Priorität vor einer Gerinnungstherapie

• Geringe wissenschaftliche Evidenz für Gerinnungstherapie bei Sepsis

• Daher keine generellen Anwendungsrichtlinien

• In bestimmten Subgruppen jedoch trotz nur geringen Evidenzgrades jedoch durchaus 
überlegenswert

• Beachtung von Dosierungsrichtlinien, Kontraindikationen und Nebenwirkungen

Zusammenfassung

SAPFIRE   Page 1/21 
 

 

 
 

 
 

Registry Protocol 
 

Sepsis-Associated Purpura Fulminans 
International Registry - Europe 

 
 
 
 
 
 

SAPFIRE 
 
 
Internet: www.XXXXX.de 
 
 
 

Principal Investigator: 
Prof. Frank M. Brunkhorst, MD 

Jena University Hospital 
Center for Clinical Studies 

Department of Anesthesiology and Intensive Care Medicine 
Salvador-Allende-Platz 27, 07747 Jena 

 
Supported with unrestricted grants by Baxter Healthcare 

 


