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Figure 2 The cumulative survival rate of 108 patients with
liver cirthosis according to the Model for End-Stage Liver
Disease (MELD) score. The survival of patients in the fourth
quartile of the MELD risk score (RS) calculated by the formula®
was worse than that of the patients in the first three RS quar-
tiles, while the survival of the patients in the first three RS
quatrtiles did not differ among them (Log rank test among the
four groups, P < 0.0001; fourth quartile vs. others, P < 0.0001).
The red, blue, green, and pink lines indicate cirrhotic patients
with the first RS quartile, second RS quartile, third RS quartile,
and fourth RS quartile, respectively.

ROC and Cox proportional-hazard analysis were per-
formed using a StatFlex ver. 6 for Windows. A two-tailed
P-value less than 0.05 was considered significant. All
data are presented as the mean + standard deviation
(SD).

RESULTS

Clinical characteristics of patients with liver
cirrhosis according to the CTP score, the
MELD score, and the ADAMTS13:AC

F THE LC patients, 35 were Child A, 33 were Child

B, and 40 were Child C according to Child-Pugh’s
criteria® (Table 1). The MELD score progressively
increased from Child A to C. The platelet counts
decreased with the severity of chronic liver diseases. The
spleen volume increased as liver disease progressed.
Ascites was easily mobilized in 16 patients and refrac-
tory in 28. Ten out of 26 Child C-LC with refractory
ascites finally progressed to hepatorenal syndrome. SBP
occurred in 10 Child C-LC with refractory ascites, and
this was complicated by hepatorenal syndrome in
seven patients. Forty-one LC patients developed hepatic
encephalopathy grade II or higher. Sixty-seven LC
patients had endoscopic signs of impending variceal
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rupture, and its incidence was higherin LC patients with
Child B and Child C than in Child A patients. HCC
was detected in 22 patients (62.9%) with Child A, 16
patients (48.5%) with Child B, and 19 patients (47.5%)
with Child C. The incidence of HCC did not differ
among the three groups, but the JIS score progressively
increased from Child A to C. Portal thrombosis was
detected in three patients with Child B and in three with
Child C. During a median follow-up of 475 days (range:
5 to 2406 days), 42 LC patients died within 5 to
1161 days after they had provided samples. Of these,
five cirrhotic patients were classified as Child A, six as
Child B, and 31 as Child C. The cause of death in Child
A patients was HCC in four patients and acute myocar-
dial infarction in one, that in Child B patients was HCC
in five and gastrointestinal bleeding in one, and that in
Child C patients was HCC in 17, hepatic failure in
seven, hepatorenal syndrome in six, and TIP in one
(Table 1).

With respect to the classification by the MELD score,
the patients belonging to the fourth quartile showed the
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Figure 3 The cumulative survival rate of 108 patients
with liver cirthosis according to ADAMTS13 activity
(ADAMTS13:AC). The survival rate was remarkably different
among the patients with severe to moderate ADAMTS13:AC
deficiency, mild ADAMTS13:AC deficiency, and normal range
of ADAMTS13:AC (Log rank test among the three groups,
P <0.0001; severe to moderate deficiency vs. mild deficiency,
P=0.0219; mild deficiency vs. normal range, P=0.0287;
severe to moderate deficiency vs. normal range, P <0.0001).
The median survival time was the lowest (4.5 months) in the
cirrhotic patients with severe to moderate ADAMTS13:AC
deficiency. The red, blue, and green lines indicate cirrhotic
patients with normal range of ADAMTS13:AC (>50%), mild
ADAMTS13:AC deficiency (25-50% of the normal control),
severe to moderate ADAMTS13:AC deficiency (<25% of the
normal control), respectively.
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Table 5 Hazard ratios for predicting the survival of the patients with liver cirrhosis

Factors Category Hazard ratio (95% P-value
confidence interval)
Child score 1: Child A 1.0
2: Child B 1.04 (0.71-1.50) 0.8453
3: Child C 4.00 (2.35-6.80) <0.001
MELD score 1: first quartile 1.0
2: second quartile 0.73 (0.44-1.19) 0.2095
3: third quartile 0.85 (0.52-1.41) 0.5391
4: fourth quartile 5.16 (2.70-9.86) <0.001
ADAMTS13 activity 1: normal range (>50%) 1.0
2: mild deficiency (25-50%) 1.51 (1.05-2.17) 0.0248
3: severe to moderate deficiency (<25%) 2.50 (1.68-3.72) <0.001

MELD, Model for End-Stage Liver Disease.

highest values of CIP score, spleen volume, and JIS
score, and the lowest levels of ADAMTS13:AC and
platelet count (Table2). The incidence of patients
with refractory ascites, SBP, hepatorenal syndrome, and

hepatic encephalopathy was higher in the fourth quar-.

tile group than in the other three quartile groups. The
number of patient deaths was three in the first quartile,
five in the second quartile, nine in the third quartile and
25 in the fourth quartile (Table 2).

According to the classification of ADAMTS13:AC, the
incidence of patients with SBP, hepatorenal syndrome,
and hepatic encephalopathy progressively increased

from patients with normal range to those with severe to
moderate deficiency of the activity (Table 3). The CTP
score, MELD score, spleen volume, and the incidence of
refractory ascites were higher in the patients with mild
and severe to moderate ADAMTS13:AC deficiency than
in those with normal activity, but did not differ between
patients with mild and severe to moderate deficiency of
the activity. The JIS score was the lowest in patients
with severe to moderate ADAMTS13:AC deficiency. The
number of patient deaths was 11 in the group with
normal activity, 12 in those with mild deficiency, and 19
in those with severe to moderate deficiency of the activ-

Table 6 Factors affecting the survival of the patients with liver cirrhosis in the multivariate analysis

Factors Category Hazard ratio P-value
(95% confidence interval)

ADAMTS13 activity 1: 250% 1.0 0.0059

2: 25-50% 2.25 (1.27-3.99)

31 <25% 5.08 (1.62-15.97)
Albumin 1: 22.8 mg/dL 1.0 0.0101

2: <2.8 mg/dL 3.39 (1.34-8.61)
Total bilirubin 1: <3.0 mg/dL 1.0

2: 23.0 mg/dL 1.20 (0.38-3.77) 0.7573
Prothrombin time 1: 240% 1.0

2: <40% 2.24 (0.55-9.09) 0.2602
Blood ammonia 1: <80 ug/dlt 1.0

2: >80 pg/dl 1.45 (0.57-3.71) 0.4389
Platelet count 1: 250 X 107/L 1.0

2: <50 X 10°/L 0.56 (0.17-1.82) 0.3329
Age (years) 1: <65 1.0

2: 265 0.45 (0.19-1.06) 0.0683
Sex 1: male 1.0

2: female 1.808 (0.65-4.98) 0.2552

tNormal range of blood ammonia.

© 2012 The Japan Society of Hepatology

-1121-



Hepatology Research 2012; 42: 459-472

1-year survival

1.0
o il
0.8 -t
r«-&
= &
s 0.6 T")‘
= .
5 04 &
O.Zg
0.0 o
00 02 04 06 08 1.0
1- Specificity

ADAMTS13 and prognosis of liver cirthosis 467

2-year survival

1.0

0.8

0.6

Sensitivity

0.4 J

0.2,

4

4
0.0

0.0 04 06 1.0

1- Specificity

0.2 0.8

Figure 4 Receiver operating characteristic curves for the Child-Turcotte-Pugh (CIP) score, the Model for End-Stage Liver Disease
{MELD) score, and the ADAMTS13 activity in predicting the 1-year and 2-year survival. The CIP score is represented by the black
line, the MELD score by the red line, and the ADAMTS13 activity by the blue line. The areas under the curves (AUCs) for the CTP
score, the MELD score, and the ADAMTS13 activity were 0.769, 0.805, and 0.752 in predicting the 1-year survival (left), and were
0.752, 0.805, and 0.739 in predicting the 2-year survival (right), respectively. The AUCs for the ADAMTS13:AC tended to be the
lowest in the 1-year and 2-year survival, but the differences were not significant among the CIP score, the MELD score, and the

ADAMTS13 activity.

ity. The mortality rate was higher in the patients with
mild deficiency of ADAMTS13:AC (44.4%, P <0.03)
(Table 3) than in those with Child B (18.2%) according
to the CIP score (Table1) and the second quartile
(16.7%) according to the MELD score (Table 2).

Determination of ADAMTS13:AC and its
related parameters

Based on the VWEM assay, the plasma ADAMTS13:AC
was 56 & 34% in the LC patients, which was significantly
lower than that in the healthy subjects (P < 0.001). This
activity progressively decreased as cirrhosis advanced
from Child A to C (Table 4). The ADAMTS13:AC deter-
mined by the act-ELISA also decreased as the cirthosis
severity increased and was consistent with the results of
the VWFM assay (r=0.831, P<0.001). VWF: Ag was
significantly higher in the LC patients than in the
healthy subjects, and was higher in the patients with
Child B and C than in those with Child A, but there was
no difference between Child B and Child C patients. The
VWE: RCo values were higher in the LC patients than in
the healthy subjects but did not differ among the sub-
groups of LC patients from Child A to C. The ratio of
VWE: RCo to VWF: Ag was lower in the LC patients
(0.54 £0.45, P<0.001) than in the healthy subjects,
but there were no differences among the LC patients
with Child A, B, and C. In contrast, the ratio of VWF:
RCo to ADAMTS13:AC significantly increased with the

progression of liver disease. With respect to the VWEM
analyses, two Child A cirthotics had only degraded-
VWEM, eight and five Child B cirrhotics had degraded-
VWEFM and normal-VWEM, respectively, and six, 20, and
eight Child C cirrhotics had degraded-VWFM, normal-
VWEM, and UL-VWEM, respectively. The incidence of
ADAMTS13:INH increased in the cirthotic patients from
Child A to C (Table 4). The inhibitory activity was
2.0 BU/mL?* in one LC patient with TTP and 3.0 BU/mL
in a patient with severe ADAMTS13:AC deficiency, but
was in the marginal zone between 0.5 and 1.0 BU/mL in
the remaining patients.

Relationship of the plasma ADAMTS13:AC
with the clinical variables

Regarding the influence of HCC complicating LC on the
plasma levels of ADAMTS13:AC, Child A LC patients
with HCC had a significantly lower ADAMTS13:AC
than those without HCC (69 +£22% vs. 103 £11%,
P < 0.001), but there were no differences between with
and without HCC in the LC patients with Child B and
Child C. Furthermore, the plasma ADAMTS13:AC levels
were lower in the patients with JIS score of 4 (32 + 28%,
P <0.05) and JIS score of 5 (26 + 29%, P < 0.05) than in
the patients with JIS score of 0 (67 +24%), score of 1
(65 £37%), and score of 2 (69 + 22%). In addition, the
ADAMTS13:AC levels were significantly lower in the
LC patients with the following clinical conditions
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than in those without; hepatic encephalopathy
(28 £24% vs. 71 £29%, P<0.001), hepatorenal syn-
drome (13 £12% vs. 61 £33%, P<0.001), and severe
esophageal varices (46 £33% vs. 75+ 34%, P <0.05).
Moreover, the patients with refractory ascites had a
lower ADAMTS13:AC (25 £17%) than those without
ascites (70 £ 30%, P < 0.001) or those with easily mobi-
lized ascites (56 + 37%, P < 0.001). The ADAMTS13:AC
was lower in the cirthotic patients with portal throm-
bosis than those without (18 £19% vs. 58 £34%,
P <0.005). In seven cirrhotics in the sequential study,
the ADAMTS13:AC significantly decreased with the
progression of liver disturbance (ADAMTS13:AC
67 £23% — 47 £29%, P<0.02, Child score 7.7 £ 2.3
—8.9%2.7).

Relationship of prognosis with the CTP
score, MELD score and the plasma
ADAMTS13:AC

Figures 1-3 show the actuarial curves calculated for the
survival of the different patient subgroups, according to
the three CTP classes, the quartiles of the MELD risk
score, or the three ADAMTS13:AC classes. Child C
patients had worse survival than Child A and B patients
(Fig. 1) (Log rank test among the three groups,
P<0.0001; Child Cvs. Child A, P < 0.0001; Child Cvs.
Child B, P<0.0001), but the survival probabilities
were not different between Child A and Child B
patients. In addition, the survival of the patients in the
fourth quartile of the MELD RS was worse than that
of the patients in the first three RS quartiles (Fig. 2),
while the survival of the patients in the first three RS
quartiles did not differ among them (Log rank test
among the four groups, P < 0.0001; fourth quartile vs.
others, P < 0.0001). In contrast, the cumulative survival
was clearly different among patients with severe to mod-
erate ADAMTS13:AC deficiency, mild ADAMTS13:AC
deficiency, and normal range of ADAMTS13:AC (Fig. 3)
(Log rank test among the three groups, P<0.0001;
severe to moderate deficiency vs. mild deficiency,
P=0.0219; mild deficiency vs. normal range,
P=0.0287; severe to moderate deficiency vs. normal
range, P <0.0001). The median survival time was the
lowest (4.5 months) in the cirrhotic patients with severe
to moderate ADAMTS13:AC deficiency.

The hazard ratios for predicting the survival of cir-
thotic patients were the highest in those with Child C
(4.00 as compared to Child A) in the CTP score and the
fourth quartile (5.16 as compared with the first quartile)
in the MELD score, but did not differ between the
patients with Child A and B, and among the patients

© 2012 The Japan Society of Hepatology

Hepatology Research 2012; 42: 459-472

with the first, second, and third quartiles (Table 5). In
contrast, the hazard ratios for the ADAMTS13:AC pro-
gressively increased from lowest in patients with normal
activity (1.0), to those with mild deficiency (1.51), and
to highest in those with severe to moderate deficiency of
the activity (2.50) (Table5). The AUCs for the CTP
score, the MELD score, and the ADAMTS13:AC were
0.769 (95% confidence interval (CI)=0.658-0.881),
0.805 (95% CI=0.695-0.915), and 0.752 (95%
CI=0.643-0.861) in predicting the 1-year survival,
and were 0.752 (95% CI =0.645-0.859), 0.805 (95%
CI=0.702-0.907), and 0.739 {95% CI = 0.629-0.849)
in predicting the 2-year survival, respectively (Fig. 4).
The AUC for the ADAMTS13:AC tended to be the lowest
in the 1-year and 2-year survival, but the differences
were not significant among the CIP score, the MELD
score, and the ADAMTS13:AC. The cut-off point for the
ADAMTS13:AC was 44% for 1-year survival with the
values of sensitivity and specificity being 67.9% and
77.2%, respectively.

Furthermore, to evaluate whether the ADAMTS13:AC
is a significant predictor for survival of the cirrhotic
patients, Cox proportional-hazards regression analy-
sis was conducted using eight variables (age, sex,
ADAMTS13:AC, albumin, total bilirubin, prothrombin
time, blood ammonia, and platelet count) for potential
covariates to predict the survival. In this analysis,
ADAMTS13:AC and albumin were independently
selected (Table 6). The hazard ratios of the patients with
25-50% and <25% of ADAMTS13:AC were 2.25 and
5.08, respectively (P<0.006), and that of low serum
albumin (<2.8 mg/dL) was 3.39 (P < 0.01) (Table 6).

DISCUSSION

N THIS STUDY, we demonstrated that the cumulative

survival differed according to the levels of plasma
ADAMTS13:AC in the LC patients; the survival time was
the shortest in the cirrhotics with severe to moderate
ADAMTS13:AC deficiency, followed by those with mild
ADAMTS13:AC deficiency, and was the longest in those
with a normal range of activity (Fig. 3). In contrast,
based on the CTP score, Child C patients had the worst
survival, but the survival probabilities of Child A and
Child B patients did not differ (Fig. 1). Based on the
MELD score, the survival was the poorest in the cirrhot-
ics in the fourth quartile, but it did not differ among the
cirrhotics in the first three quartiles (Fig. 2). The CIP
score is not always sufficient to predict the short-term
prognosis,* and the MELD score has been applied as a
disease severity index to perform organ allocation for
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liver transplantation in the patients with significantly
advanced liver diseases. Remarkably, the median sur-
vival time was the lowest (4.5 months) in the cirrhotics
with severe to moderate ADAMTS13:AC deficiency, and
the actuarial curve was very similar or almost identical
to that of the patients belonging to the fourth quartile of
the MELD score (Figs 2,3).

Moreover, the three cumulative survival curves strati-
fied by the degree of decrease in the ADAMTS13:AC
were clearly different during a median follow-up of
475 days (range: 5 to 2406 days). This may be attributed
to the higher mortality rate in the patients with
mild deficiency of ADAMTS13:AC (44.4%, P <0.03)
(Table 3) than in those with Child B (18.2%) (Table 1)
according to the CTP score and the second quartile
(16.7%) according to the MELD score (Table 2). The
hazard ratios for predicting the survival of cirthotic
patients were the highest in those with Child C in the
CTP score and the fourth quartile in the MELD score,
but did not differ between the patients with Child A and
B, and among the patients with the first, second, and
third quartiles (Table 5). In contrast, the hazard ratios
for the ADAMTS13:AC progressively increased from
lowest in patients with normal activity, to those with
mild deficiency, and to highest in those with severe to
moderate deficiency of the activity (Table 5). The AUCs
for the ADAMTS13:AC tended to be the lowest in the
1-year and 2-year survival, but the differences did not
differ among the CTP score, the MELD score, and the
ADAMTS13:AC (Fig. 4), indicating that the change in
the plasma ADAMTS13:AC is sufficient to evaluate the
prognosis of the cirrhotic patients similar to the Child
score and the MELD score. Furthermore, multivariate
analysis using several potential covariates to predict the
survival showed that ADAMTS13:AC and albumin were
independent predictors for survival of the patients with
liver cirthosis (Table 6). Based on previous reports and
our present study, the degree of decrease in the plasma
ADAMTS13:AC may be a useful marker to predict not
only the short-term prognosis, but also the long-term
survival of the LC patients. It is important to be able to
evaluate the prognosis of cirrhotic patients using only
one parameter, such as ADAMTS13:AC, because both
the CTP score and the MELD score are calculated based
on a scoring system that encompasses several param-
eters (bilirubin, albumin, prothrombin time, ascites,
and encephalopathy in the former, and creatinine,
bilirubin, prothrombin time, and cause of cirrhosis in
the latter).

Interestingly, ADAMTS13:AC significantly decreased
with the progression of liver disturbance in the seven
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LC patients with the sequential study. These patients
were admitted into the hospital for a second time
because of hepatic encephalopathy in three patients,
ascites augmentation in three, and variceal rupture in
one. We previously demonstrated that the plasma
ADAMTS13:AC was remarkably low in the LC patients
with hepatic encephalopathy, hepatorenal syndrome
and refractory ascites.” A multivariate analysis identified
blood ammonia, serum creatinine and spleen volurne as
independent factors that contribute to the decrease in
ADAMTS13:AC, indicating that ADAMTS13:AC closely
correlated with the severity of hepatic encephalopathy,
renal dysfunction and splenomegalyin the LC patients.?
Actually, the incidence of patients with SBP, hepatorenal
syndrome, and hepatic encephalopathy progressively
increased from the patients with normal range to those
with severe to moderate deficiency of the ADAMTS13:AC
(Table 3). These selected parameters are intimately
related to the CIP score and the MELD score that predict
the prognosis of the cirthotic patients. On the other
hand, the ADAMTS13:AC was lower in three Child B and
three Child C LC patients with portal thrombosis than in
those without, but further studies are needed to elucidate
the significance of lower ADAMTS13:AC associated with
portal thrombosis from the point of decreased func-
tional liver capacity in more LC patients with portal
thrombosis.

The levels of VWF: Ag, the substrate of ADAMTS13,
progressively increased as the functional liver capacity
decreased, probably due to the neocapilarization of the
hepatic endothelial cells that leads to liver fibrosis,
increased endothelial production induced by endot-
oxin?* and/or increased synthesis by extrahepatic
endothelial cells.*® VWEF: RCo relative to ADAMTS13:AC
increased as the chronic liver disease progressed, and
VWF multimers appeared to shift from a degraded- to
normal-VWEM and finally to UL-VWEM as the func-
tional liver capacity and renal function deteriorated,
indicating that advanced cirrhosis may predispose
the patients to platelet microthrombi formation.?
The marked impairment in the enzyme to substrate
ratio; i.e., decreased ADAMTS13 to increased VWF: Ag,
may lead to platelet hyperaggregability with subsequent
microcirculatory disturbances not only in the liver but
also in other organs, leading to multi-organ failure.
Indeed, portal or hepatic vein thrombosis is often
observed in advanced LC patients routinely screened
with Doppler US,® and in cirthotic liver tissue removed
at transplantation.” Moreover, microthrombi were
found in one or more organs in half of the cirrhotic
livers at autopsy.'®
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The plasma ADAMTS13:AC may decrease in advanced
cirthosis due to reduced ADAMTS13 production in
HSCs,*” enhanced consumption to degrade large quan-
tities of VWF: Ag,*® and/or its plasma inhibitor.”>'® We
detected plasma ADAMTS13:INH in 83% of the patients
with severe to moderate ADAMTS13:AC deficiency, but
the ADAMTS13 inhibitory activity was in the marginal
zone between 0.5 and 1.0 BU/mL in most cases except
one TIP patient (2.0 BU/mL)* and one patient with
severe ADAMTS13:AC deficiency (3.0 BU/mL).*® We
could detect IgG-type autoantibodies in five end-stage
cirrhotic patients with severe ADAMTS13:AC deficiency
(<3%).” One patient had characteristic clinical features
of TTP. However, the remaining four patients did not
show any apparent clinical features of TIP, but were
indistinguishable from the typical TTP patients based on
ADAMTS13:AC and the presence of anti-ADAMTS13
autoantibodies. These results indicate that some
end-stage cirthotic patients with extremely low
ADAMTS13:AC and IgG ADAMTS13 inhibitor might
have a condition similar to TTP or have “subclinical”
TTP. Together with our present results, these findings
suggest that the degree of decrease in the plasma
ADAMTS13:AC may be a useful predictor that closely
correlates with the pathogenesis of hepatic failure,
including encephalopathy and/or renal disturbance, in
the patients with advanced LC.

Alternatively, various clinical conditions, including
infection, malignancies, and certain drugs, can lead to
acquired TTP.*® In addition, some patients with congeni-
tal TIP whose ADAMTS13:AC is extremely low (<0.5%)
due to mutations in the ADAMTS13 gene showed no
apparent clinical features during their childhood except
mild to moderate thrombocytopenia during stressful
conditions such as infection, but apparently developed
“TTP” during the third trimester of pregnancy when
VWF production from the placental endothelial cells

markedly increases.* This condition is called “masquer--

aded TTP in congenital Upshaw-Schulman syndrome.”
Furthermore, sepsis-induced multi-organ failure has
been recently shown to have close correlation with the
decrease in ADAMTS13:AC and increase in VWE: Ag.*
This finding indicates that the enzyme to substrate ratio
is extremely important in the formation of platelet
microthrombi and subsequent microcirculatory distur-
bances that lead to multi-organ failure. In advanced
cirthotics, endotoxemia is frequently detected?’ and
SBP sometimes occurs.*® HCC becomes highly compli-
cated as the cirrhotic stage progresses,® suggesting that
these patients are at high risk for platelet microthrombi
formation. Therefore, LC patients with moderate
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ADAMTS13:AC deficiency (3-25%) who have no appar-
ent IgG ADAMTS13 inhibitor and whose inhibitory
activity is in the marginal zone (0.5-1.0 BU/mL) may be
especially prone to a poorer prognosis in case of infec-
tion and endotoxemia that augments VWF production
from endothelial cell precipitates, ultimately resulting in
a shorter survival.

In summary, the plasma ADAMTSI3:AC con-
comitantly decreased as the functional liver capacity
declined, and the degree of activity closely correlated
with the prognosis of the LC patients. Therefore,
ADAMTS13:AC may be a useful marker to predict the
clinical outcome in advanced cirrhosis.
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ADOEEEZ T DT NVFE FeEE LTRET
aldehyde dehydrogenase-2 (ALDHZ) 2RI L
THhO~2 ALDHZ KIEEFEFHEL R L

BHCH, BRNCBBREOTE T AT FICE

baNhsd, Tha—WEITEENRE LSV
Rekid 5. #HE, ALDH2 OERBJEEFLRD
~FagEstk (ALDH2*1/ALDH2#2) Tk,
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EREEAH (ALDH2*1/ALDH2*1) i, -

S OSBOFBICLD 7 ha— VR RET
BEENBENERNICH D L),

FITC, BMEACHEE~BEOLY ) -1k
BT LB ADAMTSI3 iEkoEhiE % ALDH2
BETFHOZZLOBEDNS &R LR
¥ ADAMTSIS Wiz, EEkegadcr
BRER A RRCHERELES 10 % BEOET
WBE oD L, ~AFOESGETCIRNER 2
~5EEEIZH B FEI 18~ 21 % DR TR
L7:89, OB, HKiEfE RIED 20 % P EET
LERAOHEEE, EETEEARTIEI3%
THohDITH L, ~FOESETIEE8 % L
BRThol. LB, BBLHMETRERICHT
A4 veEy—kRBsShibo fUlf VWE
R, EERTESRTHRREREILALERL
Fh NP olzd, ~NFuBEaGHECE3~58
BHZ ORI L 30~ 37 %L, &2
Y LT VWF HJE /ADAMTSI3 Wi ik, ¥
RERESETRIZEAYE o DI L,
ANFTESECIEICL 55 %~ 79 % ot
Aéabhi®, PEI), BEBIIBWCIY
J— iR~ EHENEO M ADAMTSI3
HEETOBECSHEAZN S, EEAETF
ALDH2*2 % oA T U #EAEKE, ERkTiEs
Rick L, ABEFHEEIIKEE L VEECET
THIEFHLRE o,

T - VR E IR, Wi, B
ERE, THERLSEEZ2BETLIHEHERS
o~ EIEGT V32— VKT ORI B
VTR EEPZ b s, REEIICES
T o — VBEHERA S RS EET S
Wi EHEEIA TS BT, TEEETF
ALDH2*2 2 o ER IO HEEO Y R 2 BT
22 LM S bIVEENEF L CHRER
BT ALDH2*2 OBEEEOBREFEMIZ &
HULGEENRELE L, ALDH2* 2 BEEE
A LESESE, BROHEEFERShEI L
AHES T, ALDH2*2 BERIEHEAT B X B0
VBEORERHOREEB-TWB I ERHES
Pl BRI, SRIBH OIS ADAMTS13 BT
TA, BEBEFALDHZ2 2 FOoATFUES

FEBOTLYBETH S L) SHOBREDE,
T VI — VSRR BV B M/MTREERE,
BAVEREZORE L BHT L L TH MR E
b dWEENEL. % TEITAFRE
& ADAMTSI3 BT & DBER in vive
B BN in vitre DFREBOTE LR LT
{BERHS ).

7. FRHOA-LVHEFREBLRT 3
ADAMTS13 & Z DEERFOME (1
#1RED

BiEr s /- VBRI EEERREOBBER
ML, EtOREAAET S L & D ICHBNRE
BEAME T 45 72912 Bt BUESE LF V-85,
DL BREIIBWT, ¥/ —-LRELITK
BIZARENT 2 & EHE BUESEET A
EAFHEENDL, Ly —VAMERICILE
Et IE 2T 4 M 7 4 VEED trigger & 5
D, FERNEMEESEE LB SIRS 2FI&R
ZFH, AH, BICSAHCRFERAZL TS
HERBROMMERE B E & RIS
BRERERTLILELLATHEI(HS).
4H, B4 OREDIS, SELIE A A
4 Y HFER & U ADAMTSI3 a3 54 » &
¥y —OFEREE, ADAMTSI3HEHROEKT &
VWEHROHEmEZ b0, ThbBx . &Y
D LA PE/MERES ) FRRES
OPREREBAREE /6L, SAHOHEER
BO—EZRTWATEREFEE SRS (T 6).

Excessive ethanol consumpBon

Enhanced endotoxin Reduced hepatic
| gt s

absorpbon In thet thelfal system §
ENdOiONBHIA ta m w oo v et e e e .
! ; i
Cytolduemia « - - mhibift:\t__\ ]
/ \ “““““““ Sw ~ ;
. b d
Sinuseldal endothelizf cafInjury  Systemicinfiammatoty ADAMTSIFAC
laduced by nau@aﬁf/ﬁaju syndcme = " ey f

- - -
.
microdreutelory distutbancein hepatie L .=
sinusold and multiple organ

Hepatocytalinfury  Mulliorgan faillure

M6 7ha—-MEEFEERIZIBITS ADAMISI3E 70
C BERFOBE (R
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6. HFALIZBITAHIIEEL Y NV VEEE
ADAMTSI13 EM: OB RE

BA RE", AR
HW TR, Al
WA HRP, B

EAY, B EBY, Bl K
B, Ak S, EE EAY
HHP, #@HF w0

DEHRIESZER K2 3WE, R Bmi

FUHIC

IYFIEY Y (ED E, 79 LBEEROMH
MBEICTFAE T B U REHH (ipopolysaccharide ©
LPS) Thb, MMEZMHOLTLEED Y T A
- BEREREICBWT, BRERED S MBI
HEhafilc, FERTE BENSS ABRERE
WO, BEEREILE, Kupfler SHlEEERAR
&, MR- KIERV Y Y MR EoBEARFICLY
ET Mg 4 U aY, 19754, HEEwHIic X2
BEFO LPS ICH¥ 2 B2EOTENE L
ENTHE, HEECBYA/NMNFEEDET OR
ERAFERIhTn Y, 2 BRFrETR
ET miEAFSHMIL, £KEHET L b4 e, i
EHmESRERE (disseminated intravascu-
lar coagulation : DIC) %5|&&I L, HEEOE
B b UREEEAEEHOREE 25 W kRS
BiEshTws'?,

— 7%, ADAMTSI3 (A Disintegrin-like And
Metalloproteinase domain, with Ihrombo_s_pdn*
din type~1 motif 13) ¥, MBI & HHE
ENBHESTE VWF multimer (UL-VWEM)
IR AWMAERETH Y, ZCHEMR
TEASNDY, ADAMTSLS il i/
D ERFEH (thrombotic thrombocytopenic pur-
pura : TTP)? OFE & OBFECHEEZ BT Tn
LA, BEFEERICET A ADAMTSI3 OE)RE
A, FWHEEORE  EBL L SREFLEH
EDMERBWTERSRTWE™,

FRETE, A% - BUEFTRLCBT 5 ET IUE

& ADAMTSI3 I EDEE & £ OERMEIEC
DWTHHT 5o

L. ADAMTSI3 DE B

TTP i E A MRS & mE Ml AN REEE
PEOERERTEELLNDLY, VWF KEHE
T 5 & MEN R TEE S Pic R s
UL-VWEM BH/NBRPETCEWS IS5
MR, Sk L, BRwivbMEREE TSRS
T, TOMBLZ UL-VWEM £ A2 FA 4
Ve B Tyr8d-Met8dd R 7F FES L V¥
BEEFH ADAMTSI3 ©H 54, KEBEFIE
T H L UL-VWFM 2 S his d Bk
b, I/MEEENTTEL, BMEREBESEREL
h, B TTP Bk T 5 2 E2 605 (|
1)0

2. HARRICH T HmIRIRE

B I USRI B REBEROHE
BILDWTIHE L OBRHFR ShTd 2%, 18
BRI TRE, MRS, RERERO
mE DICOHMHELY, B SBEROFEEC
XaTHHmERET S, — 4T, MEFEERS
NEWIRIEICH A, #H¥E, FFESHHRHICS
WTEBRICEBERICNREESAbRAEZ E, FF
BT 2T R0 FHRPMIRICEBRE
KB EFER SN, FEESERT BT
MR EFECH L Z LR Y, RUFA2
BT 5 hypercoagulability DEEFB LS Tw
Y, SBEIFA2CB VT, Rake & IXBIER
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High shear stress

Vascular endothelial cells

=1

S (+) %& g .

T

M ApAmTS13
CD367

$5p 7 @esm

S5k ey
inhibitor

Signal
cytokine (~) e
endotoxin

Platelet thrombi
(Thrombocytopenia)

IERFNRCELE SN, mEHH Sl UL-VWEM IR TE WY
WBAOLSRRIEE~ L EET S, ADAMTSIS 2 UL-VWEM © Tyr (842 HH)-
Met B3 FE) ORTF FEGEYT 5. ADAMTSIS i 8E4 5 &, UL-
VWM BEBT SR8, b GPIb ZHRERN LARA Y 7 F VB8
LCGP Ib/Ma BEAOBUEZF I3, ARSI S 8% 28RMY
BoWBE Ca¥ DHERA~OHA £ 2RI+, ded I/MER ADP BBUNMERT
THOOHMEO S LR HEETRL, L0EEEsh GPIV/ Ma AR
VWE 2% a L, MUMEORBUNRERE{ES, it ADAMTSI3 Bk e 8T8 w5
BEUCH, BF4% YWF IR UIRT 5000 ADAMTSIS O, FEIELS
DELEBEEOMI, ADAMTSI3 24§ % inhibitor, $#EMY A bd A4, =¥ F}h
FUREEELONDE (XBLY F—FHHL).

SO FFHIRR A NI fibrin MR OFTE % 5
LY, BELBAMFRSTAAE v CERRA
BEZRBLY, ChAREPeOBE  HECH
S+ amisERRE L. £, FEE, BER
FEBVTE, fh VWFHRREEFRL, Q8%
BT BRI A U B ARREY, - BRI 2
LT VWF RS B & ha™, BEFOE
FARRAIRIBWT, ADAMTSIS DEETHS
VWE B EFBEHCELESHh, FEHRR
ADAMTSI3 X4 B EEMRCH B L%
BP LB, ABH L EEORSEIBEEFIC
BULEHFAAMIEREEE T 2R B0—%2

BoTwaWiEIEEINS,

3. EENF2HTAMPI R R
S L3 & g% ADAMTSIS &

3L FEE

FEZECl, BFHEMET T 5108 > Tl
ET AL L, FERGER, FFaEmmams,
hyperdynamie state, ¥4 b A4 VIE, MERH
Bl E, SRR EBEICEEL, FREL
BFO—2¢ LTEER SN WA,

b b chromogenic substrate assay
(Toxicolor LS-50M Kit)” % fiv T ET %
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BLAESE ET A 10pg/ml P Eoflid Child A
4%, ChildB® 17%, ChildC @ 33%28% &
n, FEEFEECLLACHVWETBEZLRL
7o ADAMTSI3 R FREESE T 53
WEMEER L, TTP ICEET 5 EFI Child C
D5 FCEESR, 35 100 TTP &4 C BN
WETCHo7-Y 3612, MMREEREDKISHEI
Ed UL-VWIM HEES - RERBIFACEHE
CEBEIshiZ e, $B7 L EEEMME
M2 T RE @ predisposing state 12H Y, T B
RERO—#2EBo TWATEENREBE AN
2% & 612, ET REH 10 pg/mL Bl EOFIZZ
RUTOBKL, ADAMTSIS AR,

VWE/ADAMTSI3 leASSMECH b, mEr L7
F v EH, Childscore BETH ol b,

WEE BT 5B ER BT M4EIX, ADAMTSI3
BE - BEFHEC L ATHEEE L o EIR
@é 3&‘7’?‘20

3-2. P aI—ILERTR

F v a— VI (alcoholic hepatitis 1 AH),
ELXREET V- VTS (severe alcoholic
hepatitis : SAH) &, HFH:RE, Wik, 2EE7R
%, HEERnE EOSHBIEEAHTATE
TERLBERTHE, TOREE LT, FHEMNRE
R & BB OEBMERIIET { BT MmfES,
T4 b VIEDFEELED, 2BREEK
& {systemic inflammatory response syndrome :
SIRS), BUMERBEEICH- T ERBFA LR
FTBHEEZLRTWABEE,

bhbhid AH, 2 (I SAHIIB W,
ADAMTSI3 HitEOE R, VWF REOHH®E
UL-VWEM OB EFHERL, REZLEZOR
BEA, AHOBEL UM SAH ICE ) 258
FeFERES T2 MRk EHLLY —
¥, IS ET WA AH CRAEAOR 2 1,
SAH Cl# 5 BLEAEL, EFEARERICIEET
HAET LS, SAH OFBTH 1 Hlciskliic s
ST LR LAY, @@ ET ikiH ADAMTSI3
EHEAOMAE, VWFRIE: EOHBEBRCS
0, UL-VWFM BERIEBEScLTEBR
EEERLEY. CROOEHERIE, AHIEBUA

Eem —EA

B BT MIEE, Mm% ADAMTSIS S OE
T, VWF HEOMIn% 50 UL-VWEM @ #
BREFITHET L L ERBRL TS,

3-3. AT e

BAEFRL0XES % 59 5 BEF£E, W5
ERBEAL BRI E by CEEN
WRPTICETL, SEIEM EOFERES £
LAR#£THLD, BENBTICOFMMN10BE
A2l WABEZEREME T2, B
HMOFHRERACH S, R SIRS OFESL
RTZEFFRTREL, B Begdm B
A&, DIC % ¥ 6~650% P58 L, SRBIAS
2ETAEMLEWY, P ET &, AKE &
UHETT IHLZBREEEFERICS -8, 2
FAETRBEACK LG 4ESERRLZ. It
I ADAMTSI3 R, BEH 100%ICkL, &
P 68%, BB 423% L 2FreTE
WL T 2R Lz, VWE HER, BEE 100%
WL, BRI 237%, SMEFFAA 650% & Ak
FAEcHEB LU, ZOF, mEETBEX20
pg/mL B toHRUTORICKLT M
ADAMTSI3 iHik i RETH Y, M3 BT RER
VWF #ii & EOMBBRICD o7 BELD,
EUEFALSCBVWTEE® ET M i
ADAMTSI3 FE#OE T2 LTI VWF EOE
Bidbbl, AHF OSBRI 20ERICHES
LT 2 W EEHEARE SRz,
4, FFR&icH 5 ADAMTSISIET®

P

FARICBIT S ADAMTSI3 BiEEToRE
ELTR, BH% VWFREZAHET B LDO
ADAMTSE3 O%Z, RIS OEEBED
BVEARBRIIN TS 4 YR E Y —DFER O
Zibha’ ADAMTSI3CHT A4 v ¥

Ly, FEETCIRST%ICHRE RN, FoB0h

fiZ 2 W2 %, 0.5~1.0BU/mL & HEHIEE
Thot¥s ADAMTSI3 23 5 IgG BTHE
1%, ADAMTSI3 IEHBEET (<3%) © 54
DARE Sh, ZOB, TTP &8 L6 0 H)
ETTP DEEBBERER L2228 4F) %,
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