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Tablel. Clinical characteristics of patients with DIC.

Total (n=28) TM group (n=12) Control group (n=16) p-value
Age (y.0.) 69.4+6.57 67.1+2.50 NS
Sex (men) 5(41.7%) 6 (37.5%) NS
Severity

DIC score at Day 0 4.9+0.36 4.5+0.34 NS

APACHE II score at Day 0 209+1.77 21.8+1.65 NS

Mortality rate at Day 30 3(25.0%) 3(18.8%) NS
Underlying disease

diffuse peritonitis 5 (41.7%) 2 (12.5%)

pneumonia 0 (0%) 4 (25.0%)

urinary tract infection 1 (8.3%) 4 (25.0%)

soft tissue infection 1(8.3%) 3(17.6%)

cholangitis 1(8.3%) 2 (12.5%)

others 4 (33.3%) 1(6.3%)

Mann-Whitney ® UK %E % FVvy, TN ZNOREIZE
WTOHH & DIEZ & o2 b & L T Wilcoxon
R MEAZARE & -\ CIRGES L 720 728 RO
|Z1% Chi square 7 A b & V272,

#w R

200749 H £ ) 20104F 1 A % Tl fidE: DIC &
FHOW, EREMISEEG T 5 EHIL 286 T, Con-
trol B (20074E9 A 25 20094E3 A £ T) 1661, ™™
#f (20094F4 HA 5201041 H £ T) 1261 TH - 72
[ D N FR % Tablel (27890 TM #EIZ PLFS PRGN ¢
H3% <, Control Hf \ZJili 95 - MM <0 R I I 4L e 25 %
WE A % 72D 555, DIC A7 R APACHE 1 A 27
WCEBELRETIRO o7 TR FEE
BRRO L Do TNENORETI0H £ TIZHRT
L72BEE3%TOT, WEHIITMBEECHEIHH,
17HH, 22HH TV, Control# TIZ& 11HH,
2HH, 30HHTH 572 TOHTIHLEEIZDIC
RELEZZONTZOIXTMEEOEIH HIZET L7
BEDOATH 5725 Z DIEH I nonobstructive mes-
enteric ischemia @ B3 T B ML &/ G & —F A4S
B2 RO, 88D EMTH 5 LR REDHE D
EZELFMZHELOBETH 72,

DIC A 27 OZ 8 % Fig. 1all /R T o FEIEFF day 0
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Fig. 1. Effect of recombinant thrombomodulin (rTM) on DIC score and platelet count (results are given as mean

+SEM, r'TM; n=12, Control: n=16).

a: Elevated DIC score did not differ at day O between the groups. The mean DIC scores in TM group were signifi-
cantly decreased to less than 4 at day 5, in contrast to at day 7 in Control group.

b: Decreased platelet counts for both groups did not differ at day 0. There were no differences during the course
between the groups.

* p<0.05, []] Control group, ll TM group
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Fig. 2. Effect of recombinant thrombomodulin (rTM) on the levels of soluble fibrin (SF) and thrombin-anti-

thrombin complex (TAT) (results are given as mean+SEM, rTM; n=12, Control: n=16).

a: Elevated SF did not differ at day O between the groups, but SF was significantly decreased at day 3. The levels
of SF were significantly higher in TM group than Control group at day 3 and 7.

b: Elevated TAT did not differ at day 0 between the groups, but TAT in TM group was significantly decreased at
day 3 as compared to day 0.

* p<0.05, 11 p<0.01, [J Control group, ll TM group

?
120 - —

160 ) Fig. 3. Effect of recombinant thrombomodulin (rTM)

80 - on the levels of anti-thrombin (AT) (results are given

§ 60 ] as mean+SEM, rTM; n=12, Control: n=16). Decreased
= | AT levels did not differ at day O between the groups,
< 40 but AT was significantly increased at day 3 in both
20 ] groups after administration of AT products. AT was
| increased much more in TM group at day 3 compared

0 with Control group.

0 3 7 (day) *p<0.01, T p<0.05, ] Control group, Ml T™M group
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Fig. 4. Effect of recombinant thrombomodulin (rTM) on the levels of fibrin/fibrinogen degradation product

(FDP) and D-dimer (results are given as mean+SEM, rTM; n=12, Control: n=16).

a: Elevated FDP did not differ at day O between the groups, but FDP in TM group was significantly decreased at
day 3 compared to day 0.

b: Elevated D-dimer did not differ at day O between the groups, but D-dimer in TM group was significantly de-
creased at day 3 compared to day 0. The levels of D-dimer were significantly higher in TM group than Control

group at day 7.
* p<0.05, T p<0.05, [[] Control group, ll TM group
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Fig. 5. Effect of recombinant thrombomodulin (rTM) on the levels of plasmin-a2 plasmin inhibitor complex

(PIC) and tissue plasminogen activator-plasminogen activator inhibitor complex (tPAI); results are given as mean

+SEM, r'TM; n=12, Control: n=16).

a: Elevated PIC did not differ at day O between the groups. The levels of PIC were significantly lower in TM
group than Control group at day 7.

b: Extremely elevated tPAI did not differ at day O between the groups, but tPAI in both groups was significantly
decreased at day 3 compared to day O.

* p<0.05, ** p<0.01, T p<0.05, [] Control group, Il TM group
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Fig. 6. Effect of recombinant thrombomodulin (rTM) on the levels of TNF-a and IL-6; results are given as mean
+ SEM, rTM; n=12, Control: n=16). There were no differences in TNF-a or IL-6 between the groups over the

course.

a: Elevated TNF-a in TM group was significantly decreased at day 3 compared with day 0.
b: Elevated IL-6 in TM group was significantly decreased at day 3 compared with day 0.

* p<0.05, [[] Control group, ll TM group
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Fig. 7. Effect of recombinant thrombomodulin (rTM)

on

the levels of High-Mobility Group Box 1 (HMGB1)

(results are given as mean+SEM, rTM; n=12, Control:
n=16). Slightly elevated HMGB1 did not differ at day
0 between the groups, but HMGB1 in TM group was
significantly decreased at day 3 compared to day 0. The
levels of HMGB1 were decreased significantly in TM
group as compared to in Control group at day 3.

* p<0.05, T p<0.05, [T Control group, ll TM group
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ABSTRACT

Therapeutic effect of recombinant thrombomodulin on the hemostatic and inflammatory response
in patients with septic DIC

Noritaka Yada 2, Kenji Nishio !, Tadahiko Seki ', Hidetada Fukushima '
Yasuyuki Urizono ', Michiaki Hata ', Kazuo Okuchi '

! Department of Emergency and Critical Care Medicine, Nara Medical University
2 Emergency Department, Yodogawa Christian Hospital

Objective: We investigated the therapeutic effect of recombinant soluble thrombomodulin (rTM) in patients with
sepsis who have disseminated intravascular coagulation (DIC).

Methods: The patients with sepsis who met the diagnostic criteria for acute DIC (JAAM) and showed a level of anti-
thrombin (AT) lower than 70% were treated with AT products and Gabexate mesilate, and designated as the Control
group. The septic DIC patients treated with r'TM in addition to the above treatment were designated as TM group.
Patients with severe liver dysfunction, severe bleeding tendency, or receiving other medications for DIC were ex-
cluded. The difference between TM and Control groups was investigated to see the effect of rTM by evaluating the
clinical course through DIC score, and hemostatic and inflammatory markers.

Results: Twelve patients were included in the TM group, and 16 patients in the Control group. There were no differ-
ences in the APACHEII score, DIC score, or mortality between the groups. The effects of the rTM were as follows;
1) Patients in the TM group showed earlier DIC resolution at day 5 than Control at day 7. 2) Hypercoagulant state
expressed by the increased levels of soluble fibrin monomer (SF) or thrombin-antithrombin complex (TAT) was im-
proved more quickly in TM group compared with Control group. Because the levels of SF at day 3 and day 7 in TM
group were lower than those in Control group, rTM may suppress thrombin production. 3) AT was more increased at
day 3 after AT product administration in TM group compared to Control group, which also can be explained by sup-
pression of thrombin production by rTM. 4) Increased levels of the complex of a2PI and plasmin (PIC), D-dimer,
and fibrin/fibrinogen degradation product (FDP) were also improved earlier in TM group than Control group at day
7, suggesting the anti-thrombolytic effect of rTM. The inflammatory markers, TNF-«, IL-6, HMGB1 were decreased
significantly at day 3 as compared with day 0 in TM group, but not in Control group, suggesting that r'TM may act as
an anti-inflammatory molecule.

Discussion: DIC was resolved more earlier in TM group than in Control group. rTM administration may preserve
plasma AT and attenuate hypercogulable, hyperfibrinolytic and hyperinflammatory state in septic DIC through sup-
pression of thrombin generation.

Conclusion: r'TM may be beneficial in improving septic DIC via its anti-thrombogenic and anti-inflammatory prop-
erties.

(JJAAM. 2011; 22: 749-57)
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