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Abstract:

A 70-year-old woman was hospitalized for exacerbation of chronic idiopathic thrombocytopenic purpura
(ITP) and disseminated intravascular coagulation (DIC) from old aortic dissection. Initially, we increased the
dose of prednisolone for ITP. However, her bleeding tendency caused by DIC worsened despite the rapid re-
covery of her platelet count, and the required amount of fresh-frozen plasma for transfusion increased. The
administration of edoxaban for atrial fibrillation led to the marked improvement of her DIC status without se-
rious adverse events. This case suggests that a direct oral anticoagulant may be an effective treatment for DIC

caused by aortic dissection.
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Introduction

Disseminated intravascular coagulation (DIC) is a sys-
temic abnormality causing severe thrombosis and consump-
tion of coagulation factors (1). In particular, DIC induced by
vascular diseases, such as aortic dissection or aneurysm,
often progresses chronically and is accompanied by severe
hemorrhagic complications due to hyperfibrinolysis (2).

While surgical treatment for vascular diseases is fre-
quently performed to improve DIC, it is often difficult for
elderly or frail patients to undergo surgery because of its in-
vasiveness. In patients unsuited for surgery, medical treat-
ments have been performed, such as blood transfusion, a
combination anticoagulant therapy of heparins and tranex-
acid (3-9),
(rTM) (6-9). However, these treatments require long-term
hospitalization or frequent hospital visits, which reduce pa-
tients’ quality of life.

Direct oral anticoagulants (DOACs) were recently devel-

amic and recombinant thrombomodulin

oped and are first-line therapies for nonvalvular atrial fibril-
lation (NVAF) and deep vein thrombosis. However, the
clinical efficacy and safety of DOAC for patients with DIC
caused by vascular diseases have not been clarified.

We herein report the effective administration of edoxaban
to treat AF in the management of DIC due to aortic dissec-
tion.

Case Report

The patient was a 70-year-old woman with a history of
artery aortic replacement surgery that was performed for
Stanford type A acute aortic dissection in 2011. Subse-
quently, she had been followed up conservatively. In 2015,
she developed petechiae and was diagnosed with idiopathic
thrombocytopenic purpura (ITP) at another hospital. She be-
gan to receive oral administration of prednisolone (PSL),
and her bleeding tendency improved. Therefore, the dose of
PSL was tapered, and 5 mg of PSL maintained her platelet
count at approximately 100,000/uL.
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Figure 1.

on day 41 of hospitalization.

~ \\\"

Changes in purpura before and after treatment. (a) Purpura on admission, (b) purpura

Table 1. Laboratory Data on Admission.

WBC 10,300 /uL TP 7.1 g/dL APTT 29.3 sec
Seg 88.5 % Alb 4.5 g/dL PT 96.6 %
Lym 7 % T.bil 1 mg/dL.  PT-INR 1.02
Eos 1 % D.bil 0.07 mg/dL  Fbg 89 mg/dL
Baso 0% AST 25IU/L  FDP 65.8 pg/mL
Mono 3.5 % ALT 171UL  D-Dimer  34.8 pg/mL

RBC 405x10* /uL. LDH 346 TU/L PA-IgG 525 ng/107cells

Hgb 125 g/dL  y-GTP 23 TU/L

Hct 35.6 % ALP 185 IU/L

Ret 18 %o BUN 24 mg/dL

PIt 0.4x10* /uL Cre 1.25 mg/dL

CRP 0.11 mg/dL
BNP 143 pg/mL

WBC: white blood cell, Seg: segmented neutrophil, Lym: lymphocyte, Eos:eosinophil, Bas: baso-

phil, Mono: monocyte, RBC: red blood cell, Hgb: hemoglobin, Het: hematocrit, Ret: Reticulocyte,

Plt: platelet, TP: total protein, Alb: albumin, APTT: activated partial thromboplastin time, PT: pro-

thrombin time, Fbg: fibrinogen, FDP: fibrin/fibrinogen degradation product, PA-IgG: platelet asso-

ciated immunoglobulin G

In April 2018, she consulted a local primary physician
with a chief complaint of purpura on her whole body begin-
ning several months prior. Since the platelet count was con-
siderably reduced, she was referred to our hospital. Al-
though atrial fibrillation was found at this time, anticoagu-
lant therapy, such as warfarin, was not started due to her
bleeding tendency.

At the time of arrival at the hospital, there was extensive
purpura on both extremities (Fig. la) and subconjunctival
ecchymosis of the left eye.
showed a low platelet count, consumption of coagulation
factors, and active fibrinolysis [platelets 4,000/uL, prothrom-
bin time-international normalized ratio (PT-INR) 1.02, acti-
vated partial thromboplastin time (APTT), fibrinogen (Fbg)
89 mg/dL, fibrinogen and fibrin degradation products (FDP)
65.8 ug/mL, D-Dimer 34.8 ug/mL, plasmin-o2 plasmin in-
hibitor complex (PIC) 21.5 pg/mL, thrombin-antithrombin
complex (TAT) 5.6 ng/dL] (Table 1). Platelet-associated IgG
(PAIgG) was elevated to 525 ng/10” cells (normal range:
<46 ng/10’ cells).

Laboratory measurements

A bone marrow examination showed normocellular mar-
row, a megakaryocyte count that was within the normal
range, and no evidence of hematological malignancy. Com-
puted tomography (CT) revealed a false lumen and mural
thrombus in the descending aorta with no evidence of abnor-
malities other than the aortic dissection, such as hematologic
disease, infection, or malignancy (Fig. 2).

Based on her clinical history and the above findings, we
diagnosed the patient with both DIC and exacerbation of
chronic ITP. The DIC was thought to have been caused by
the old aortic dissection. The cause of the exacerbation of
chronic ITP, such as prior infection, was unclear.

The clinical course is shown in Fig. 3. Initially, we trans-
fused fresh-frozen plasma (FFP) for hypofibrinogenemia and
increased the dose of PSL from 5 to 40 mg (1.0 mg/kg) for
ITP on the fourth hospital day. After increasing the PSL
dose, her platelet count increased to 117,000/uL in 8 days.
Despite the recovery of her platelet count, FDP were ele-
vated, her Fbg level decreased (FDP 144 ug/mL and Fbg 57
mg/dL), and the frequency of FFP blood transfusion in-
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Figure 2. Enhanced computed tomography on admission. (a-d) Dissection in the descending aorta.
The false lumen has blood flow with partial mural thrombus in the thoracic descending aorta.
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Figure 3. Clinical course of admission.

creased. of 30 mg of edoxaban. Edoxaban has dose criteria for pa-

While continuing FFP transfusion for DIC, we decided tients with renal impairment who are underweight. In this
that recommencing therapy for NVAF was also necessary, as  patient, the dose was reduced due to her low body weight.
her CHA2DS2-VASc score was 3 points (age, sex, and vas- Although mild renal dysfunction was noted, she did not
cular disease). Therefore, we started the oral administration meet the discontinuation criteria.
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Table 2. Change in Coagulation and Fibrino-
lytic Studies.
Dayl (Admission) Day26

APTT (sec) 29.3 29.9
PT (%) 96.6 78.9
PT-INR 1.02 1.11
PLT (x10%/uL) 7.5 11.9
Fbg (mg/dL) 57 101
FDP (ug/mL) 144.7 17.7
D-Dimer (ng/mL) 34.8 -
TAT (ng/mL) 21.5 6.6
PIC (ug/mL) 5.6 23
o2PI (%) 89 87
ProteinC (%) 108 -
SF(ug/mL) >250 -
Plg(%) 85 -
AT-1II (%) 107.5 -

APTT: activated partial thromboplastin time, PT: prothrom-
bin time, PLT: platelet counts, Fbg: fibrinogen, FDP: fibrin/
fibrinogen degradation product, TAT: thrombin antithrom-
bin complex, PIC: plasmin plasmin inhibitor complex, o2PI:
o2 plasmin inhibitor, SF: soluble fibrin, Plg: plasminogen,
AT-III: antithrombin-IIT

DIC subsided a few weeks after the administration of
edoxaban (Table 2), and FFP transfusion was no longer
needed. During treatment with edoxaban, the purpura also
subsided without additional hemorrhaging (Fig. 1b). After
we gradually reduced the PSL and confirmed that the plate-
let count had not decreased, even at 25 mg of PSL, she was
discharged after 35 days of hospitalization. At present, the
platelet count remains at approximately 100,000 without
blood transfusion or a severe bleeding tendency.

Discussion

The course of this patient suggested two important clini-
cal precepts: edoxaban is useful for DIC due to aortic dis-
section, and PSL therapy for ITP does not improve the
status of DIC.

First, edoxaban can be used to treat DIC. The course of
this patient suggested that the administration of edoxaban is
useful for DIC due to aortic dissection without severe ad-
verse events. Previous reports of DIC caused by vascular
disease have described the effectiveness of rTM (6-9), low-
molecular-weight heparin (LMWH) (10-13), nafamostat me-
sylate (14), and para-aminomethylbenzoic acid
(PAMBA) (15). However, the intravenous administration of
these drugs places a considerable burden on patients. There-
fore, a more convenient therapy, such as an oral agent, is
needed. In order to prevent the progress of DIC, excessive
coagulation activity must be suppressed. DOACs exert anti-
coagulant activity by inhibiting Factor Xa (FXa) or thrombin
directly. Therefore, in theory, DOACs may contribute to the
treatment of DIC. Some reports have described the efficacy
of DOACs other than edoxaban, such as rivaroxaban, apix-

aban, and dabigatran, in treating chronic DIC (11, 16-20). In
the present case, we chose edoxaban based on a previous
meta-analysis of clinical studies of each DOAC for
NVAF (21). According to that report, the hazard ratio of
major hemorrhaging as a side effect of edoxaban or apix-
aban was lower than that for dabigatran or rivaroxaban. Al-
though that report did not allow for a straight comparison
due to the different patient backgrounds with each drug, we
consider edoxaban to be more effective than rivaroxaban in
patients with a strong bleeding tendency, such as the present
patient.

To our knowledge, this is the first report to find edoxaban
useful for DIC. In Japan, edoxaban is indicated only for pa-
tients with NVAF or venous thromboembolism (VTE), mak-
ing it a promising option for treating DIC patients with such
complications. In the future, further studies regarding the
clinical efficacy and safety and the adequate dose of edox-
aban for DIC caused by vascular diseases will be required.
Although warfarin is another anticoagulant, which exerts an
anticoagulant effect on vitamin K dependence, it is not rec-
ommended for use in the treatment of DIC. As warfarin in-
hibits substrate coagulation factors, it can promote a bleed-
ing tendency. In AF treatment, there is evidence that the fre-
quency of major bleeding with DOACsS is less than that with
warfarin (21-24). Therefore, we administered DOAC for the
treatment of AF.

Second, in this case, the bleeding tendency of DIC de-
creased after starting PSL treatment for ITP. There is the
possibility that DIC merely deteriorated as part of its natural
course, but there may have been other reasons for this pro-
gression as well. Previous reports have suggested that corti-
costeroids reduce the fibrinogen level, although the mecha-
nism underlying this remains unclear (25, 26). Furthermore,
corticosteroids are assumed to increase the coagulation ac-
tivity (27). They cause microvascular endothelial cell apop-
tosis and suppress endothelial nitric oxide synthase (eNOS),
resulting in dysfunction of vascular endothelial cells (27).
As endothelial cells use TM, antithrombin, heparinoid,
prostaglandin 12 (PGI2), nitric oxide (NO), and tissue plas-
minogen activator (tPA), this impairment is assumed to lead
to hypercoagulation. It has also been reported that steroids
cause cell cycle arrest, which prolongs the repair of endo-
thelial cell damage (28). Although this may be one explana-
tion for this progression, there are no clinical reports of cor-
ticosteroid effects on DIC to our knowledge. For this reason,
whether or not steroids caused the hypercoagulation and de-
teriorated DIC in the present case is unclear.

In conclusion, edoxaban is an effective treatment strategy
for DIC caused by aortic dissection, and PSL can exacerbate
the bleeding tendency. Since the adequate dose of edoxaban
for DIC is unclear, further investigations are warranted. It is
necessary to pay attention to the hypercoagulable status
when using corticosteroids for coagulation disorders.

The authors state that they have no Conflict of Interest (COI).
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