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RN RRAEE (idiopathic pulmonary fibrosis : IPF)
FEEEATEORETH 55, BBFICH 7R BEEZOWm
HELBIIARIITRALEET LI LD, FHEAR
HoOBAEZMMEE (acute exacerbation : AE) & IEh
5. RAFEIIZ T F ARG % (diffuse alveolar
damage : DAD) 2% LN BIHEETH Y, LTHR 50~
80% &, EbLOTTFHARTH LY. HEHE, IR
T HA B2V ZFER BRI OG0 Th b Z &
L. FOEH, YRLVAYy bRRY) IFT VB
TEALHENME S 7 & & V7o E MR #E R (direct hemo-
perfusion using a polymyxin B immobilized fiber col-
umn : PMX-DHP) ZEbAAOLNTE 7225, ARMED
WS L 72 EH I AFAE LR, 2012412 2 v ¥~ b
v Y KEF 21 ¥ (recombinant human thrombomod-
ulin : rhTM) OFEFEVEMIRAESRE O 2 PEE (IPF-AE)
x5 A Kataoka S12 & 1) W 88544 THL
HEN, DEKUEETY IPF-AEWCR LCrhTM I2 X %36
WA REER L T & 727,
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Zal, %EEo IPF-AE 2635 rhTM O A I oW
THEL7-0T, ZZICHET 5.

MAMR ETE

FERIE 2009 4F 5 H ~2014 4 5 H O TR = FH K
e R >~ % — 2 IPF-AE D¢ ARt L 72452941,
rhTM 58 12 B & I 58 17 BIOJBEO T 5 (4R,
PER), BUERE, AERIOMitERefA, Mgk, mifg, 6
W) &Pk E BTG L 7.

SRR, HARNESYS (2011) OBz H
WTEH LY., BEORBPAHTEMERECHIEL
THHEBNZ D WTIE, FSEREO B 55 e CT (high-resolu-
tion CT : HRCT) T2 usual interstitial pneumonia
(UIP) pattern ¥ 7z possible UIP pattern 4 L, &
JEE, ARNGHE, BRARATRL, MRS XD BRI 2 &K
HOBEMEN RSB TEN L SNITEBD FD72Y. fba
SRR R G O M B S BRA L 7.

rhTM IZA T 04 F7OV ZAFHERHIR I 2 £ D2 Ol
DOEBIZHH T2l S, 1 H 11 380 U/kg % 30
ST S L, BREREOD WA 12I3WE L
7z.

T — F AT A OB ) YT AN v
@ Mann-Whitney U test ZH\y, 75 3V) —Z¥HOME
WZidy” Mg 2 7z, PR OFHTIZIE Kaplan-Meier 2E4f
Hi# (logrank test) W7z, HEKHER p<005 & L
TAMili L7z, X T oftat#iES 1213 IBM Statistical
Package for Social Sciences (SPSS) Statistics & F\ 7z,
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F£1 rhTM $#58 LGOI R G, MR, BUEE, MR, mikt)
ERacRi Iz 5
(n=12) (=17 p value

Age (mean =SE) 743+2.3 78619 0.110
Sex (M/F) 10/2 14/3 0.946
Pack-year smoke [median (range)] 68.3 (0 -250) 50.0 (0 -140) 0.318
Pulmonary function (mean + SE) (n=7) (n=14)

%FVC (%) 742+97 69.7+42 0.881

% FEV, (%) 734+10.1 775+35 0.654

FEV./FVC (%) 780+3.3 882+28 0.021
Laboratory findings (mean = SE)

WBC (ul) 13,710+ 976 10,644 =778 0.027

Neutrophilis (%) 82.0+32 83.3+t1.62 0.980

Platelet (< 10'/ul) 240x21 25.1+1.67 0.679

LDH (IU/L) 418 +40 356+ 23 0.259

CRP (mg/dl) 153+27 10519 0.199

FDP (ug/ml) 60.6 =295 (n=6) 114+366 (n=6) 0.264

D-dimer (mg/ml) 21.83+88 (n=11) 6.88+233 (n=12) 0.124

KL-6 (U/L) 1,379 =225 1,609 = 206 0.546

SP-D (ng/ml) 559+ 141 387+ 84 0.146
DIC score (mean =SE) 3.00+043 (n=11) 092+0.31 (n=8) 0.002
P/F ratio (mean = SE) 132+24 225+19 0.006

FVC : forced vital capacity, FEV, : forced expiratory volume in one second, WBC : white blood cell, DIC :
disseminated intravascular coagulation, P/F : PaO./FiO..

#F2 rhTM &58 LG HOT R (HifR)
ERECR i I 54
(=120 =1 PV
HRCT [n (%)] 0.659
UIP pattern 10 (83.3) 13 (76.5)
Possible UIP pattern 2 (16.7) 4 (235)
Radiologic findings at AE-IPF [n (%) ] 0.652
Peripheral pattern 1 (83) 3 (176)
Multifocal pattern 5 (41.7) 8 (47.1)
Diffuse pattern 6 (50.0) 6 (35.3)

UIP : usual interstitial pneumonia, AE-IPF : acute exacerbation of idiopathic pulmonary fibrosis.

2

EIAERE rhTM P2 5-8F 74.3 3%, P55 786 1%,
M/ PEeE, thTM #5210 61/2 6, JERe5-% 14 1/3
BITH -7z, YRR IERE L 726013 18 B, 2 pEigE
THIE L7260 11 BITH - 72, HRBIE DFVEFY I 2E
T UIP 2SR EN TV ABNIL 6 B TH - 7-.

AE ZAERT OB FERAIE, 2T Twan
ArhTM ¥ 58 (n=7) ®FEV/FVCI3IEHK5H (n=
14) XK TH -7 (780% vs 882%, p=0021).

AR Tl rhTM 58 CHIMERE D% < (13,710
ul vs 10,644 pl, p=0.027), FAEVE IS AEEREAE A (dis-

seminated intravascular coagulation : DIC) score (&%

WIDICZ Wik, HAREKSS) 295 < (300 vs 092,
p=0.002), HEEBLEH O PaO./FiO, lIZIKETH - 72
(132 vs 225, p=0.006) (¥ 1).

HEOILETIX, BTROHRCT ®iri & LT UIP pat-
tern/possible UIP pattern (& rh' TM $%5-#C 10 1,2 1,
I GHET 13 B1/4BITH > 7.

LVERTE D% /% % — 1% peripheral pattern/multi-
focal pattern/diffuse pattern (243489 % & rhTM % 5-#
T 161/5 61/6 B, FEHEGHET 3 H1/8 Bi/6 BICHEMIC
BROL; o7 (F2).

IPF-AE OWBHICE L ClE, WAFEFITATa A F8
VAR, PURSEIHHR AT S N TW7225, rhTM #5-
BETIE A VSRR TR (91.7% vs 47.1%, p=0.013)
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3 rhTM &5 L FEEGHOE R ()

ERacRi ¥ 58
(n=12) (n=17) b value
Treatment before (n)
Steroid/CyA/pirfenidon 3/1/2 3/2/0 0.127
Treatment AE-IPF [n (%)]
mPSL pulse 12 (100) 17 (100) 0.990
CPA pulse 3 (25.0) 4 (235) 0.927
Sivelestat 0 (0.0) 1 (59) 0.226
Antibiotics
MEPM 11 (91.7) 8 (47.1) 0.013
AZM 5 (41.7) 1 (6.9) 0.019
NQ 6 (50.0) 16 (94.1) 0.006
MINO 1 (83) 0 (0.0) 0.226
CTRX 0 (0.0) 3 (176) 0.124
Duration of rh'TM administration [day (mean+SE)] 53+051
IPPV/NPPV (n) 2/2 2/2 0.844

CyA : cyclosporin, mPSL : methylpredonisolone, CPA : cyclophosphamide, MEPM : meropenem, AZM : azithro-
mycin, NQ : new quinolone, MINO : minocycline, CTRX : ceftriaxone, rhTM : recombinant human soluble

thrombomodulin.

K4 EELARR

180 (2-1,825)
12/29 (41.4)
14/29 (48.3)
19/28 (67.8)

Follow-up period (day) [median (range)]
30-day mortality [n (%)]

90-day mortality [n (%)]

Follow-up period mortality [n (%)]
Cause of death

Respiratory failure by IPF-AE 14
Respiratory failure by chronic course 3
Other 2

Exrzug 4 FMERE (41.7% vs 5.9%, p=0.019) 7%,
FEHETIE= 2 —F 7 a U HHE (500% vs 94.1%, p
=0.006) 25 £ % > Tz, thTM A GH#EIC BT 5 rhTM
OFP 5L 53 AT, HWE5HREIEATFa A Foou
A& Ei g L R HBRGB2S8 B, A7 a4 F23L 2R
TERHAD?S OBRGHEIA 4B TH - 7.

T BIEBL G TIE 3 B AK M~ 23) ~ (heparin), 2
BN T-~%) A5 3T wiz, G E LT
R B R (intermittent positive pressure ventila-
tion : IPPV) & JERBIYFG LIRS (noninvasive
positive pressure ventilation : NPPV) 2SWj#CZiLZ 1
2BFOMAT SN TV (R3).

2RO 30 HAE T /90 HIE - H1E, 414%/483% T
o7z BIEIMR (hJefii 180 H) o3BT 19 61128
B (67.8%) T, SERIE AE Ak A 42% 14 $1/19
Bl (736%) % &7z, FOEPORKATIZIEERGED
WA EH 36, s 2 6] (2BE &L, FLITTEAE
90 HLUBETORLT) Tho7z (F£4).

1.0
0.5
rhTMig 5 8%
0.6
§ p=0.154
&
- ER5H
0.4 +
0.2
0.0 T T T T 1
20 40 60 80 100
SEfED B OMR(B)

1 rhTM#5-5 & R G HOEFFOILE. Kaplan-
Meier Hi# log-rank B%E.

Kaplan-Meier £ i (log-rank #5€) 2BV 5 44f
KO TIE 30 HAFR/90 HAFERIE, rhTM P55
T75%/67%, IEPRG-HET46%/40% TH O B 5-HETHAF
AR WENDH -7 (p=0.154) (K 1).

rhTM# 58 (n=12) AR (n=9) LFECH (n
=3) 125 % L thE THENT O PaO./FiO, HAMKAE T
Ho7z (150 vs 82) (%£5).
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5 rhTM &GHICBT A4 LR RO LI

A (n=9) W (n=3)

Age (mean +=SE) 724+28 80.0+64
Pulmonary function (mean * SE) (n=7) (n=2)

%FVC (%) 779+118 649+21.1

FEV./FVC (%) 758 t4.1 835+39
Laboratory findings (mean = SE)

WBC (ul) 12,605+ 835 17,023 +2,290

Platelet (< 10'/ul) 240+27 237+1.66

LDH (IU/L) 38233 521121

CRP (mg/dl) 16535 11.6+1.0

D-dimer (mg/ml) 21.8+88 164+124 (n=2)

KL-6 (U/L) 1,409 + 267 1,290 =503

SP-D (ng/mL) 465+125 809416
DIC score (mean + SE) 277043 4.00+0.31 (n=2)
P/F ratio (mean = SE) 150 =30 82+9
Treatment AE-IPF (n)

CPA pulse 3 0

Antibiotics (MEPM/AZM/NQ) 8/5/4 3/0/2
Radiologic findings at AE-IPF (n)

Peripheral/multifocal/diffuse 1/4/4 0/1/2

%6 FHENCBIT B EHiZE O IPF-AE I3 5 rhTM DELED K

Author Total (n)  rhTM (n)  Control (n) 30 HAEAf= 90 HAAF3E
Kataoka 40 20 20 70% vs 35% Chest 2015
Tsushima 26 20 6 65% vs 18% Pulm Pharmacol Ther 2014
Isshiki 42 16 26 69% vs 38% Respiration 2015
1 29 12 17 75% vs 46% 67% vs 40%

rhTM #5828\ T 1 FITEEE D ML 2 720 72 LAt
(2, BHFANIM R AL L2 & DB 72 WA 0f
FEIZRRD o 72,

zZ ¥

[PF X8 ETEO FEAROEETH Y, HEIMED
AE SN TV B IHEFITHR R CTHEIEL 2. DEid> o
IPF (& IfivkeiE R0 D E 2 & 0L E A PHEA S W 2 &
ARG BN T W22 L5 IPF OFRRE I SRR S5 A5 5
LTWBIEEMELE Z 5, PEEEZEI IPEF ~NOB R 72
HHIEIC R B 2 EBHIRE ST WY,

Kubo 513 MM O IPFEH 56 A LTTL K=V
T » (prednisolone : PSL) AL 7L F=v'a X IZH
BeEgEE (A8 - wv 7 7)) v (warfarin), ABE : K55
T VIRDEHT % 2 BRSO 2R & SRR R ATV,
BHETRMIECTORTEINMENZ L Z/R L IPF O
BeMEH A M E2 RIS L72". 2 OBk Tl
TSN RBBRECIE, PugtEE (v 779 v)
PEIBECIR RO LAHD AL 722 & bR BRAE T
THE) &%) usEREoFHEEEEn L Shiz

25, T ORBIBGAER Tl A ESNC B 2 E13ATH
NTW o 72Y. IPF-AE TIAMGRLIEN O B 5 R0
JCHELCDICICH#EET A Z L2 1), FEBIZ Tsushima
5 EOHETHEMEMY IPF & ik L C IPF-AE Tl
WEEEFEAICE L TVB ZEARENT VDI EHD,
SRR T B Pk ERE IIRE O R D B L E x
DY (i

Ll 4 DT L7z rthTMAZ, i b7 e 54 >~ Clic
X BPBEVER 2 63 47213T% <, IPF-AE TL&HL
T 5% %5 mediator @ high mobility group box-1
(HMGB-1) protein Z#ll# L, #eR1EM:% H 3 4 histone
BT AT L THIEMEH A3 % % MW DIC ik
HTh s, HAERDETIE DIC ICO AWML E AT 53
HITd 5, BEREMUME I O MRS RERE S L b %
rhTM 25 # £ €722 &A% Ogawa™ & Abeyama 5 i
IVIMEINTVL.

IPF-AE 12009 2 AFOR)RIZE L Tid Kataoka 5D
WLk, DEBITIED 55K 6 1TRT X 5 ISR
BAREN TV D, WTFROMZRIZBWTH rhTM A4
FEOYWENMRERLTED, SRETOHRBERED
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SO LIFIFFETDH - 72 2 LITKEEEGE .

Y COBGHIEB B SV B h o722 L 3 H D rhTM
DEAFR~NDOHEGIW ST E L h > 7275 rhTM #
BT FEV/FVC, Pa0./FiO, Ml T DIC score 235
cho7zZnt, TEMIE S HENTVIHENE
L, FUTD Dhb ST AEFERIE N EA AR S
N7z Z LE rhTM ASEAF R OUEE IS L2 REEA B
5 L#EZ T (e BrhTM$5-#E TH 5 %12 DIC score
BEAETH - 72720, RIEZ R X ) 2RYEDH
WEDSHIRE & 72 225, 4= 29 vk 21 B C MRS 2 % if7 L
Rtk 2 M2 L T\ A I1E2, MR E T S hTnin
Bl & b 2B TR TOIRBIEG O, B CT T
W & 7 20 JUIMLE % S & IR B ORI 21T 5> T ).

F72—H T, rhTM #5822 L0 5 N7z 9 Bl &5k
TL7Z23BITHhRKT 5L, BHEICBWTHBERGT O
PaOy/FiO AL DIKfECTH - 722 & 225, rhTM 28
IPF-AE OYGEICHE G T5E LTH, ALK&
Y 2 X9 e EE L IR AEE TIRREI 5 TRl
ML Z 2 SNz (£5). MIRARLEOREREELICHES T,
ED L) BRBEHIIBVTIY) rhTM ORI RSN D
POV TIIMERETH 5.

FITEHNCE L Cix, rhTM 25Hist@ESETh b 2 L2 5
WA PHEIC O W TIZB S SN2, 1#ITAhROIm
P RO DAY, MR AL Hil,  SEEEAI N2 &
I R BIMIERD R h o7z, SO 1HEH & L
A% 2 KINIRH T a Y Syt o &b 5 BETH -
7o, WS e AT & A3 5 BAE I & L 5 X
EEERDbNEZPHEBOEBY) DICIZHTAHEIEH AL
TWRHEATHY, BEOHHIIBWTHEELAES
LUIEMESNTB LT, EMAZERL TSRS
PEICK & R RTEIZ v & b 72221,

Sl oA OM7EE, B TO®RAMEETH S
2L, FEBIZE O rhTM $2 5258 IR E O IR ICHR A
SNTEBYHEGIEEDIBERTH 5 5, SRIERBD A 7%
W2k, HRCT T R T possible UIP pattern JEf] % &
ATBYIPF CTHWIERI D EEN TV B REEDH 5 2
&, AN E% (bronchoalveolar lavage) 12 & 595
REFH 2 G DB AT W &, rhTM DAt o ik
PRI NTnhnwZ e l, SFEFRMEED
HIFHNb. 4, IPF-AE ®EF L LT possible UIP
pattern & #7272 O ZHEEER AT IPE T4 WIEBI A&
FNTVLHREM D B EIZTE \Wvas, UIP pattern ®
FEB] (B5-8F 10 B, Jede 5t 13 61) DA THGET 247>
TH rhTM B GHECAAEIS VR RIIED L LWT &
AR LTS, F7:, [KELFMEI TSN TS
Bl 3B DA TH 1 JREERR KGO FFAMAS 145 T 72 W AEHI
bEFINTWELY, KR TIPF-AE 233 5 B2

MRAED BED D15 iAE 21T 27, WRER
T O GHAR MM AT O KGR 2 & F B2 & FH 3¢
B WA S22 2 L WVIERS DR v, TOLH %
FERRICAI L 220 oRR E LT, thTM 2485 3hi:
FEIC BV TELARDOREWEHIAIR S N5 HOT— 5 1F
BHEODLHDOLELEZ TS,

F 7240, MEFEOHHROELLE LT, rhTM 58T
AIWINAR A L (917% vs 471%) ~2ua s 4 K
fEHZE (41.7% vs59%) HE L, =a—F /1o Ul
(50.0% vs 94.1%) AMEL %o Tz, Walkey SI1ZE%:
BlifEf5 (acute lung injury : ALD) (&xfLC~x27 a5 4 K
A & Al F A & HLIeMedd L 180 HAAFZR S 77% vs
64% (p=0028) LHFEIWCRIFTHo7zZ b~
FA R ALIOAEFRYLHEICHFSG Lz HEL TV
59 F 725 Kawamura 5 (3 IPF % & o2 PR b i
B REOSMERE IR LTC7 Y Au~< A4 ¥ ¥ (azithro-
mycin) BEHEE (n=20) t=a—F /o B (n=
56) O MLEME %47V, 60 HAEEHIZZENZ1 200%,
696% THo7-Z LLAMMEIF LT VAU~ A ¥
UWERMTH ozl WMBELTWDEY, v r7ug{ Fidz
DOPLETEH OMR T S F SF RRIETEEMICL 590
FIENREDALTEY, 40l IPF-AE FEBI O #8522
FHZLMREEBELEETELRVEEZTWSY, rhTM
L7 vAauaxA Yy OFHBEENENENEMEES- XD
bERED D 5 IS5 HOVETREEER 5.

YLk, BEBITH 5 D40 IPF-AE JEFTO rhTM
BHAZ LD PRI LRSI DO W TS L7-.
IPF-AE [CAR RGPS L T2 WHAE, rhTM &
TFHRELESEDLMREOD 5B VIR O—DIZH
JFonsdbolilbh, 5%30%EHNOER, K
BICORMEHAEILENS.

F# ® COI (conflicts of interest) BIZR @ AR LIEFEHNEIC
B L ChFlcHIEZR L.
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Abstract

Efficacy of recombinant human thrombomodulin a in acute exacerbation
of idiopathic pulmonary fibrosis

Takefumi Abe? Koshi Yokomura? Ayano Goto? Daisuke Akahori? Keigo Kouda?,
Takafumi Koyauchi?, Takuya Kakutani?, Yasunori Enomoto? Takashi Matsui® and Takafumi Suda”
“Department of Respiratory Medicine, Respiratory Disease Center, Seirei
Mikatahara General Hospital
®Second Department of Internal Medicine, Hamamatsu University School of Medicine

There is no effective therapy for acute exacerbation of idiopathic pulmonary fibrosis. Recently, it has been
suggested that the pathology of acute exacerbation of idiopathic pulmonary fibrosis is indicative of hypercoagula-
ble status. We studied the efficacy of recombinant human thrombomodulin (rhTM) o for acute exacerbation of
idiopathic pulmonary fibrosis. Of a total of 29 patients, we retrospectively compared the background and progno-
sis between the 12 patients in the rhTM-administered group and the 17 patients in the non-rhTM-administered
group. One- and three-month-survival rates of the groups were 75% and 67% in the rhTM-administered group
and 46% and 40% in the non-rhTM-administered group, respectively (log-rank test, p=0.154). Bleeding compli-
cations in the rhTM-administered group were not observed. Recombinant human thrombomodulin o has the pos-
sibility of improving prognosis in acute exacerbation of idiopathic pulmonary fibrosis.



