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Diagnosis and treatment of disseminated
intravascular coagulation (DIC) according
to four DIC guidelines

Hideo Wada'", Takeshi Matsumoto” and Yoshiki Yamashita®

Abstract

be carried out in accordance with the type of DIC.

Non-symptomatic type, Guidelines

Disseminated intravascular coagulation (DIC) is categorized into bleeding, organ failure, massive bleeding, and
non-symptomatic types according to the sum of vectors for hypercoagulation and hyperfibrinolysis. The British
Committee for Standards in Haematology, Japanese Society of Thrombosis and Hemostasis, and the ltalian Society
for Thrombosis and Haemostasis published separate guidelines for DIC; however, there are several differences
between these three sets of guidelines, Therefore, the International Society of Thrombosis and Haemostasis (ISTH)
recently harmonized these differences and published the guidance of diagnosis and treatment for DIC. There are
three different diagnostic criteria according to the Japanese Ministry Health, Labour and Welfare, ISTH, and Japanese
Association of Acute Medicine. The first and second criteria can be used to diagnose the bleeding or massive
bleeding types of DIC, while the third criteria cover organ failure and the massive bleeding type of DIC. Treatment
of underlying conditions is recommended in three types of DIC, with the exception of massive bleeding. Blood
transfusions are recommended in patients with the bleeding and massive bleeding types of DIC. Meanwhile,
treatment with heparin is recommended in those with the non-symptomatic type of DIC. The administration of
synthetic protease inhibitors and antifibrinolytic therapy is recommended in patients with the bleeding and massive
bleeding types of DIC. Furthermore, the administration of natural protease inhibitors is recommended in patients
with the organ failure type of DIC, while antifibrinolytic treatment is not. The diagnosis and treatment of DIC should

Keywords: Disseminated intravascular coagulation (DIC), Bleeding type, Organ failure type, Massive bleeding type,

Introduction

Disseminated intravascular coagulation (DIC) is a syn-
drome characterized by the systemic activation of blood
coagulation, which generates intravascular thrombin and
fibrin, resulting in the thrombosis of small- to medium-
sized vessels and ultimately organ dysfunction and severe
bleeding [1,2]. DIC may result as a complication of infec-
tion, solid cancers, hematological malignancies, obstetric
diseases, trauma, aneurysms, and liver diseases, etc., each
of which presents characteristic features related to the
underlying disorder. The diagnosis and treatment of DIC
must therefore consider these underlying -etiological
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features. The type of DIC is related to the underlying dis-
order. Three guidelines for diagnosis and treatment of
DIC [3-5] have been published in the literature by the
British Committee for Standards in Haematology (BCSH),
Japanese Society of Thrombosis and Hemostasis (JSTH),
and Italian Society for Thrombosis and Haemostasis
(SISET). Although these three guidelines are broadly simi-
lar, there are variations in several recommendations re-
garding DIC treatment. Therefore, the subcommittee for
DIC of the Scientific and Standardization Committee
(SSC)/International Society of Thrombosis and Haemosta-
sis (ISTH) harmonized these three guidelines in a report
entitled, Guidance for the diagnosis and treatment of DIC
from harmonization of the recommendations from three
guidelines [6] (Table 1). The present review describes
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Table 1 Differences in recommendations among three guidelines from BCSH, JSTH, and SISET and harmonized

ISTH/SSC guidance
BCSH JSTH SISET ISTH/SSC
Scoring system for DIC R; grade C R® R; grade C R; high quality
Single test analysis for DIC NR NR? NR; grade D R high quality
Treatment of underlying disease R; grade C R; consensus R; cornerstone R; moderate quality
Platelet concentration R; grade C R; consensus R; grade D R; low quality
FFP R; grade C R; consensus R; grade D R; low quality
Fibrinogen, cryoprecipitate R; grade C Disregard R; grade D R; low quality
FVila Disregard Disregard NR; grade D NM
UFH (treatment) R; grade C R; level C NR; grade D R; low quality
UFH (prophylaxis for VTE) R; grade A Disregard R R; high quality
LMWH Disregard R; level B2 R; grade D Preferred to UFH
Heparin sulfate Disregard R; level C NM
Synthetic protease Disregard R; level B2 NR; grade D NM
rhAPC R; grade A Disregard R; grade D Need for further Ed from RCT
AT NR; grade A R: B1 NR; grade D Need for further Ed from RCT
rhTM Disregard Disregard NR; grade B Need for further Ed from RCT
Antifibrinolytic agents R; grade C NR; level D R; low quality
Plasma exchange Disregard Disregard NR; grade D NM

R, recommendation; NR, not recommendation; R?, suggestive recommendation; NM, not mention; Ed, evidence; FFP, fresh frozen plasma; PCC, FVlla, activated
coagulation factor VII; UFH, unfractionated heparin; LMWH, low molecular weight heparin; rh, recombinant human; APC, activated protein C; AT, antithrombin; TM,

thrombomodulin; RCT, randomized control trial.

several recommendations for the diagnosis and treatment
of DIC related to the type of DIC.

Review

Pathophysiclogy of DIC

Abnormalities of the hemostatic system in patients with
DIC result from the sum of vectors for hypercoagulation
and hyperfibrinolysis (Figure 1). When the vector for
hyperfibrinolysis is remarkable and dominant, bleeding

Bleeding type Massive bleeding
P -~ \'\ type
{ } Asymptomatic
k ’ type

\
Organ failure type * = - 7

Figure 1 Bleeding, organ failubre, massive bleeding, and
non-symptomatic types of DIC.

is the primary symptom; this type is called the bleeding
type or hyperfibrinolysis predominance type of DIC.
This form of DIC is often seen in patients with
leukemia, such as acute promyelocytic leukemia (APL),
obstetric diseases, or aortic aneurysms [2,7]. On the
other hand, when the vector for hypercoagulation is re-
markable and dominant, organ failure is the main symp-
tom; this type of DIC is called the organ failure type,
hypercoagulation predominance type or hypofibrinolysis
type of DIC. This form of DIC is often observed in pa-
tients with infection, particularly sepsis. An increase in
the level of plasminogen activator inhibitor I (PAI-I) in-
duced by markedly increased levels of cytokines [8,9]
and lipopolysaccharide (LPS) [2,7] in the blood has been
reported to a cause of hypofibrinolysis. Moreover, neu-
trophil extracellular traps (NETs) [10], which release
DNA with histone, neutrophil elastase, and cathepsin G
in order to trap and kill pathogens, are present in pa-
tients with sepsis. Histones promote the apoptosis of
vascular endothelial cells and platelet aggregation [11],
while neutrophil elastase and cathepsin G decompose tis-
sue factor pathway inhibitor (TFPI) in order to promote
thrombus formation [12]. Moreover, high mobility group
box 1 (HMGB-1) [13] is emitted from injured and dead
cells in order to enhance the inflammatory reaction.
When both vectors for hypercoagulation and hyper-
fibrinolysis are remarkable and strong, major bleeding
occurs, followed by death, if a sufficient amount of blood



