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- E SRS ERF ST

MAES:
HET D, 5 FEMHIC

NN FAZBTB/NRERRITE N/ A ESEN
BT B MR BRI A BB#E 1T 2565 & Th o7, 7 A /L AN
TR 2%, FERRZLMEITAY 1%T, 558, FUEES° PCR BRE T HMEE LR 22 o e BE
Thot, BMEANFETEZLOTIER, BARRME

IRIRBE TORRBIEIFRIZ OV T
V3 34%, MEEE 2%,
3K 60%
TANAR, T auA LA B~

NRATANVA EBUANVA, A RATOTANVADIETH-T-, BZ T A I/LAIL 2011 4F

I TEERD bNTz, HARMR TITFHEERORED,

F 72 EVT1 B BNEE TIXFRh8E

FEERIBBRBPEA TWER, ZOXMNRB T3> TORVRILTH 5,

A. HFRER
INETEA 7N HIC L D EERER
% 18 JiE [ #¥ (sever Acute Respiratory Dystress
Syndrome: sever ARDS)% FH.INZZEDEFRITD
UWTRRETL T&7z, Z DR, EJE ARDS 88 FEFID
HC, Rhinovirus RYYEZRER L, BEETH#E
Frofef, BEDO PRBRGEZ R 29 & LTH
5415 Rhinoviru A BUDSFERR Sz, £
TILESE ARDS DN TE T, EHICMDE
BRRTMRH DO TIE RV E B, 22
T, AL, R MFAZBTA/NRERRD S
27 A EISL/NEFRE T ORRYSEF R (R AR
FRYME) 12oWT, An BIREFEED A Db
&L 2001, 2010 DI AD/NRERRIRIUIC
DOUWTIRNT LTz, 1D~ hF A TO/NEDEE
RN IRRIC, TR T OSBRI REIZ K

EZL, BREMEREBICEAFETELETLTNA,
— 5T, FHCCIEREM DR BRIZE DT HER
ERLTWS(K2), LML, BRI EDET
MENZENE, XM FATHEBELE 2> TS
HRRYMEE DEFIC O\, An e T —H
—EHIT, EOBR LR AT LT,

X1 : ~_pFATBT AN ERET

i U e L o i
Life Expectancy 68 73
Mortality of<1Y O 35 15.8
Mortality of <5Y O 42 25
Rate of < 2,500gr Newborn 71 5:1
Rate of Complete Vaccination for children 97 (6 vaccines) 95 (7 vaccines)
MD/10,000 habitants a4 g
Hospital bed/10,000 habitants 17.71 20.5
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N NFATOU I FUERIZOWTIRAE
%1 4» A TBCG,HBV %, 4% 2,3,4 » A T3
RS (DTaP) , Hib, PV &, E724%9 »
HIZ Measles, (Mumps, Rubella)SEHAtETE
WED LTS, LovL, EBRIIE&HEC
£V BEFERICIIE B U HBV BEREAS 35-69%
T, MOTFEHEREIT 75-80%2 & EE - T
Do

B. WA

N A ES/NEEBE (National Hospital
of Pediatrics: NHP) (Z3317) 2 MR YLIERE
Bt NHPIZE T 2 /NRERGESRFT (90X 1)
TR AREIE2500-35004 ThH 5, FD
PERI AR IE Tl AN AR AMAE400-50044 |
Bl 150-2004 TH D, EDMi, AR B
BURTFHR . BRUMAE 72 £ 23280, Z Z Tid, 2008
D D201 2 DSFERNT I 1T B IS AMIE & 3
L 7225654 % RBRITF DIRINRE SR 2 Bk
. BHECT, MRURE 21TV, HIERER, Pk
&, PCRIREIZ TITo 72,

NHPTOD ¥ A L ARREIIPCRERE 21TV, £
DRIZTA NVARER 2 EBIThbR T\ 5, B
ENHRRVESIIPCRREDFERZEH L
TUW5, PCREEZEIZ OV TIZ2012E0 H42H
EHDNA, RNAFHHHZSEASH, BETIE1 A
3[E DA EF200-300k R DA Aireal time
PCRROFEMERIPCR TATHAL TV D, ZHLIRTD
ERT DR T A VAT THh TN 5,

B BRIE D EHEIISIRS D EE (T %7
7L, BlEELR L-BEL L

SIRS MEHEIILAT D 2 B LA EXSFEY T
5HDE LTS, (1) HE>38CERIT
<36C. (2) D¥#E>90/min, (3) FEIE
#>20/min F£721% PaC0, : <32Torr. (4)
H I EREL > 12000/mm’, % 77 1% < 4000/mm?’,

B DUNIRBIERIER > 10%
C #ER
1) NHP (Z331F B b FERIZ I 1T B i
BRI ORI RIER . IR B R R

F1X 2565 £ ThHolz, TOW, B,
PUKRER® PCR THREEHFK/D -7 B
FIIK 60% TH o7, T A VAT 34%,
FHEEME 2%, FAEH 2%, FERRGYAAEITR 1%
Thole (K3), WEIEFETEIHE
BORNERILE 4 ORI B AHRE D A v
A, ZrTa A )LA B~ AT
ANWAL BB UANVA, A RATay
ANADIETH T, BB T A ILAR
2011 FITHAT L, e RMERVSIEGERER
FIZ L DWRPZEGRD b=, £D
LERITTHo T,

3 : SPERNIANIE BB DR RI kR SR s R

= R
UNKNOWN ORIGIN 1,554 60.58
VIRAL 874 34.07
Bacterial 58 2.26
Parasite 51 199
Ricketsia 3 0.12
Fungal/HIV/AIDS 4 0.16
Non Infection (ADEM, Vaccine related, 21 0.82
toxic — acute lead poisoning)
total 2,565
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X 4 JFRRPEFE TE EFIDOFER

HSV1 JE EV | EBV | CMV | Rubella | Others D:;i:lnd Vi
2008 | 30 94 JENAIRL PR 13 170 | 371
2009 | 21 69 92 | 13| 7 19 221 | 515
2010 | 27 79 15 | 30| 9 26 186 | 514
2011 33 34 12 7 3 103 33 245 | 600
2012 | 47 60 22 7 7 46 189 | 565
z 158 | 356 | 160 | 68 | 29 | 103 | 137 | 1011 |2565
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FEAETER SN2 OBRELLTVWE D
L. 2) 2012 FEOEENERMEIZ R 5T
LOOENEEDT 7 F L TEDEENE
EHoatan iz e, 3) 5@tk
TIRY I FrOEENERTHY, 4) 3[E]
BEZE T TETCWRNTFELRENT &
D&z b,

EVI1 UA NI IERIORREZ: ERE 2+
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<
0

SRR SN TE LT, FURMESIRLS 22083,
BEFE, B8, VU HR—VOEETD
EVI1 U 7 FURBBEBNTNS, LnL,
FEVRBREETH D,

E. &
INROFRhEEFESRE R 75-80% (HBV X
35-60%) T, 1mkLA FDIETEIK 16% (2B
FOoTVWHRETH D, MRREYWETIZ, A
AR DFRAERNPRIZEmL | FHEEROM
EREETHD, WITHV BV BRAEIC
LTI EETFUEEORE SN TE LT,
FHTRRERBIL S TORWREETH B,

F. &3k

1. Pham Nhat An %5 18 [E] A AMHREYLES
= B

2. Wilkie RP, et al. Infect Immun. 2007

3. Mauno Vihinen et al, HUMAN MUTATION
13:280-285 (1999)

G. WrFERE
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po—

1)

2)

3)
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Sawada H, Nunoi H. Nephrotic syndrome
complicated by idiopathic central diabetes
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Shimonodan H, Harada M, Sugimoto T,
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1)

2)
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Nao-I N, Nunoi H. Cytomegalovirus retinitis
as an adverse immunological effect of pulses
of vincristine and dexamethasone in
maintenance therapy for childhood acute
lymphoblastic leukemia. Pediatr Blood
Cancer. 2013 Feb;60(2):329-31.
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N YIIE) ) AKIEBSEREE 2013 H
AEEHRA KPR

MmgERRE (35 2/  (P101-4 Jordans
¥) BEffIRRE 2013 A ARERERE
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B4 FBREI R MBS CELA v Tz PRI - BB IERT SRR 2E)
SRS &

RERNMEARAEE O SMEHEE (OWEAMMREESE) ITBiT5
Recombinant human soluble thrombomodulin O F {4

WHoeoy a3« AR % Sakae Homma
WZeW % - —€6 KB Takuma Isshiki/%A &  Susumu Sakamoto,”
WK ER T & — KRR 22N EL : Toho University Omori Medical Center,
Department of Respiratory Medicine

RER .  FERUEMBMEE (PF) OSMEE (AEIPF) [IREFAIC O E AR E
(DAD) % 23 2EIERIRIRRETH 13, RKIZZ OIREITHESL LTV 72\, T4 AE-IPF 1235
T HEBERERORENREINTEY, BERO = ha—/L3 AEIPF O FHEZHET
% A[EEMEA % 5 . Recombinant human soluble thrombomodulin (thTM) X b v ARET 2 U
DEEFHBZHFTHY, b B rtoffickds e A2 C OFEMIEKET high
mobility group box protein 1 (HMGB-D)DFREIZ LV FLEEBERER OCMBEERE2ET 5. 5H
4 1L thTM D AE-IPF (25T 28 MM AT L7z, 813 2006 025 2013 £ F T[T
WZABE L7z AE-IPF B3 41 #1T, thTM ZfEA L7z 16 ] thTM #) K OERTAERE 25 41
(control B¥) MEFIE R, T, BEFRIIOVWTEAME BRI Lz, MEOBREE R
TIIEEER, MR, AB-IPF FIE R O FEWA%EE, AE-IPF Z8ERFD PaO,/FiO, b, KL-6, LDH (2% %
R 72 D35 7273, control BEIZ BN T d-dimer fE 2N EE T&H - 72. thTM #£i control B &t LT
3 AEGRPEEBICBIF TH -T2 (69% vs. 40%, p=0.048). BB IZV\ T LDH 1 &
EBIZhIMIBRAE B2 THEREF L LTl sz, FEERICE L TE thTM BHzk W
T 1B DOHEREDMPE & 5RO T-H thTM 2 H1ET 25 Z L 72 < BRIZHE L. 1ERIBEIC
thTM Z {35 2 & T AE-IPF OFRLZUETE LW RERNH Y, Elexoretidmn

-7z,

A. TREER

KRV ARHEE (IPF) 1B MEEITHE R
BERTHRETHHD, L EICAMHE
(AE-IPF) & MEidh &2 B sE &7,
AE-IPF 3R B 2RI IT OV E Al fEE
(DAD) # BT ABUIEHIRRETH Y, Bk
WKW O DEERRRA R DI TE 2D,
st L= TR IR M 22 < RBRIC AT 1 A

RSNV ZR L E LTEWEREBM TN TN S,
UL, TOBFRIIREEE < T 2i6RE
EOMSINEEN TV S, T4 AEIPF IZR
B EERERORENME SN TED Y,
BERO= > ha—/L) AEIPF OF#%%
UET 5 A[EEMEDS H 5. Recombinant human
soluble thrombomodulin (thTM) % k= >R
EVa ) UOBGFHEBARATHY, b
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O EDRERILLDS T T A C DT
b B DY high mobility group box protein 1
(HMGB-1) DL ZE 2 X 0 Hre[E fE & O F1&
FEfER BT 5. SEFA 1L AEIPF I L
T thTM & AW TIREZITV, TERIAER
CHERT A L TEOEMEEBA L LT
LT eEEE L.

B. HFE 5L
RIEIE 2006 4E0 5 2013 4FEF TIZ4BEIC
Bt U7z AE-IPF B3E 41 1 (B 35 41, 4F
Wi 73 £ 6 )T, TDHH 16 FlIZIEBNT
thTM 2VEEIZAV AL thTM Bf), 25 4
TITAVWLN TV 57 (control £f). IPF
DFZWrix ATS/ERS/JRS/ALAT O H A KT A
ICHEHL L, AE-IPF Ok B AR 2552
%@%f% IZHEPL U 7o JRIEIS 2 ARFE I L
TAT B A K%L A (methylprednisolone
1000mg/day )% 3 HRE# S ICR O
prednisolone (0.5—1 mg/kg/day) H3H&IEHE &
L T3 A X}, cyclosporine A (2.5mg/kg/day)
BITIELHENPFHE STz, thTM BTl
2T aA RV ARE & [FARFIZ thTM (0.06
mg/kg/day) % 6 H#$5 L7z, %7, control
BEO—HOERFTIE K0T~ v
(LMWH) 23f& 75 IU/kg/day T 14 HFREHf
AanhTwWi. MEMOBREE R, 75,
HEFERIIOWTHE AR E IR L
7z
ARHFFRITHARFERE o & — KRR
HEEESICBWTARINL TS (KR
FB 23-168).

C. TFoEfER
DIRDBEL B % Table 1 1ZR-T. BMHEN
%<, BUEREEZH L TWABENE T,

9% (22%) IZBWTHARBIAER S DV i
FRERE] T UIP /35— OIREEZ WG
NTWa. 22 ] (54%) DIERFIT AE-IPF %
FERTNIZ AT 1A NAld 2P IR
BAINTWE., MEFHOBELE R % Table
21T R, YRR, MYERE, AB-IPF 3JE
Al O IPF ZEE B K OV IR 1% AE ik 75 fE
AE-IPF RJEFFD PaO,/FiO, k., KU KL-6,
LDH fEIZIXZZ 7 O 725> > 7. AE-IPF F&JiE
FFD d-dimer fE2 control BEIC B W TEET
&7, AB-IPF |23 DA CIEmEERM ©
I control H#EDEFID—ET LMWH 23 H
STV DMITZEN 723> 7= (Table 3).

Fig 1 & O\ Fig 2 [ZEEME O £ iR % 7~
T thTM BEIZRB W T 3 » A% OEGFRENE
EIZBI T o 72.(69% vs. 40%, p = 0.048).
%72, AB-IPF ZIEH O2AFHIM b BRI
thIM B THEIWZ R Th > 7. (MST:
165days vs. 53days, p = 0.031). Fig 3 {Z thTM
BE & LMWH {8 control BEIE 51 0D A= 1 iR

AT, BEPFRIICEREIIRE SR
H DD thTM BEICBWT B 3 A4
BRELNT (69% vs. 46%, p = 0.17). BHE
BRENTICB W CHE R THRHERTIX LHD
KON thTM {89 Td > 7= (Table 4).

LM B L CIE thTM B 1§ CIEH#E
BRASE B B o R o ONMILR 23588 H i
723, thTM ZHIET 5 2 & 72 < BIRICER R
L7z, MAETE bICEERAEEZRIIRD
BB N e T

D. R

AE-IPF (2% LTIl EIcy 7 v AR
Yo 2 pMXY, FEEEE 9% L 0B
RHE SN TE. Kubo i FLMWH 23
AE-IPF OFHFERLUE LI L#HE L, IPF
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WXk U CHigEARI AR Th 5 FIaetE %
L7228, # D7 ACE-IPF trial |23\ T8
B IPF (X957 —77 U O3t L
AEIEEN LT EmE ST

Collard & DT VTITIBHES IPF & o
LC AE-IPF Ol I Z2Uftfa bz s &
BERRROEELZRDZEIND. £7,
RIEVEA T 4 =— X TH 5 High mobility
group box protein 1 (HMGB-1) I ffE ¥<0
acute lung injury (ALI) 7T LF95 = & 2%
HENTEP, AEIPF 128\ T fifask
T HMGB-1 50 _ESANHE Sh =10,
thTM EFEEREEA & & H 12 HMGB-1 %81
EF 5 LICE AHAEEALELTHY,
AE-IPF (256 U CHZMEDR IR TE 5.

TN ETO AEIPF O 3 » B AFFRIT 30 -
40%"MP L HE SN TR Y, ABFZEICB T
% control D IEITFER N D TH o7z,
thTM 1T B EIZ control B & LB L 3 » A
EFERNBFTHY, TEEEBMITICE
WThH thTM {EEITTHREERFDO—>T
® Y, AE-IPF |Z%f7 % thTM OF AN R
/i 3<Y g el "

MR U TR MBS N HRE
iz, BEEZRHMESZRBOEHNILR
Molz, BENRE=F) VT ORTEE
WFERATEAHEATHDHEELOND.

AHFFENIH A& QBRI TH VIE
B E s k472 < control BEDO—EFD A
FETLMWHRAWLN TS Z &, d-dimer
EIZENLHILTZZ LA limitation TH 5.
Lt ZHERRRIE X IR ATV, B B RE
EITo TW BEBERH DL D EEZ BN

o

thTM # fERGEICHFAT 62 & T
AE-IPF DO FHZWE T D AN R E
Nz, ErFoReEIIE»o . 5%
MERRICBWTERIBFABLETH
5.

(51 HLmR)

1) Collard HR, Calfee CS, Wolters PJ, et al:
Plasma biomarker profiles in acute
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fibrosis. Am J Physiol Lung Cell Mol
Physiol 2010;299:L3-L7.

2) Homma S, Sakamoto S, Kawabata M, et al:
Cyclosporin treatment in steroid-resistant

interstitial

and acutely exacerbated

pneumonia. Intern Med
2005;44:1144-1150.

3) Sakamoto S, Homma S, Miyamoto A, et al:
Cyclosporin A in the treatment of acute
exacerbation of idiopathic
fibrosis. Intern Med 2010;49:109-115.
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pulmonary
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2006;45:1033-1038.

5) Hara S, Ishimoto H, Sakamoto N, et al:
Direct hemoperfusion Using Immobilized
polymyxin B in patients with rapidly
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progressive interstitial

retrospective study.
2011;81:107-117.
6) Kubo H, Nakayama K, Yanai M, et al:

Anticoagulant therapy for idiopathic
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TR AR R SRR E MR DRRR
BIRRET. 25 53 [B] B AR R AR
H2, H,2013.4.

AFHY & A & M E, 6H
OIS, EEREIOR. B WL BFE
BEERFINA, wSohmE R, AR O% RS
PR E R RICE TV a e
Fr b rAREY 2T ETMOFEA
BR. 58 53 [B] A ARMFR R AT HE
&, W, 20134,

AR R RRFEVERRAEE DRSS 23
ERARBARER 7 7N T— 3
YEEFENES (HEFHEE) , K
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Table 1. Patient characteristics of all patients.

Number

Gender, Male (n)

Age (Yrs)

Smoking History, Yes (n)

Pathological diagnosis (n)

%FVC (%)

FEV0% (%)

%DLco (%)

Treatment before AE-IPF (n)

Corticosteroids

Immunosupressive agents

Pirfenidone

N-acetylcisteine

41

36 (38%)

73+£6

36 (88%)

9 (22%)

78 18

85+9

55+£16

7 (17%)

3 (7%)

7 (17%)

16 (39%)

AE-IPF: acute exacerbation of idiopathic pulmonary fibrosis
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Table 2. Comparison of clinical characteristics between two groups.

thTM (n=16) Control (n=25) P value
Baseline characteristics
Gender, Male (n) 16 (100%) 20 (80%) 0.06
Age (Yrs) 7247 73+6 0.63
Smoking history, yes (n) 15 (94%) 21 (84%) 0.55
Severity stages of IPF (I/1I/11I/1V) (7/0/3/4) (n=14) (11/4/4/5) (n = 24) 0.44
Duration (days) 8+9 6+5 0.80
Treatment before AE-IPF
Corticosteroids 1 (6%) 6 (23%) 0.14
Immunosupuressive agents 0 (%) 3 (12%) 0.15
Pirfenidone 2 (13%) 5 (20%) 0.53
N-acetylcisteine 4 (25%) 12 (48%) 0.14
Last pulmonary function before AE-IPF
%EVC (%) 82+ 18 (n=13) 77+ 18 (n=22) 043
FEV 0% (%) 82£9(n=13) 87+ 8 (n=22) 0.07
%DLco (%) 534£22 (n=11) 56+ 12 (n=20) 0.58
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Clinical parameters at the onset of AE-IPF

Pa0,/Fi0, ratio 258 £96 246 + 99 0.20
APACHE Il score 123+34 1334+29 0.30
WBC (/ub) 9100 + 2429 11008 £ 3527 0.07
CRP (mg/dl) 63+58 92+76 0.18
LDH (IU/D) 321475 390+ 185 0.24
KL-6 (U/ml) 1417 £ 1113 1436 £ 939 0.76
D-dimer (ug/ml) 39+35 101+114 0.02
Mechanical ventilation or NPPV (n) 3 (19%) 5 (20%) 0.92

Radiological findings at the onset of AE-IPF

Ground glass opacity - 16 (100%) 25 (100%) >0.99
Consolidation 2 (13%) 6 (24%) 0.96
CT pattern (D/P/M) 8/2/6 18/1/6 0.31

rhTM; recombinant human soluble thrombomodulin, IPF: idiopathic pulmonary fibrosis, AE-IPF:

acute exacerbation of idiopathic pulmonary fibrosis, Duration: duration between symptom onset and

initiation of treatment, NPPV: non-invasive positive pressure ventilation, CT pattern, D: diffuse, P:

peripheral, M: multifocal.
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Table 3. Treatments of acute exacerbation of idiopathic pulmonary fibrosis between two groups.

thTM (n=16) Control (n=25) P value
Corticosteroid pulse (n) 16 (100%) 25 (100%) >0.99
CsA (n) 15 (94%) 23 (92%) 0.83
Antibiotics (n) 12 (75%) 22 (88%) 0.28
LMWH (n) 0 (0%) 11 (44%) 0.002

rthTM; recombinant human soluble thrombomodulin, CsA: cyclosporine A, LMWH: low molecular

weight heparin.
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Table 4. Univariate cox analysis.

HR 95%CI P value
Age 0.982 0.932-1.034 0.483
Male Gender 0.906 0.315-2.600 0.854
Smoking 0.496 0.118-2.088 0.339
Duration 0.969 0.914-1.026 0.281
Consolidation 1.480 0.562-3.897 0.427
CT pattern diffuse 1.665 0.797-3.481 0.175
WBC 1.000 1.000-1.000 0.127
CRP 1.023 0.968-1.081 0.416
LDH 1.003 1.000-1.006 0.020
KL-6 1.000 1.000-1.000 0.849
D-dimer 0.987 0.950-1.025 0.485
Pa0,/FiO; ratio 0.998 0.994-1.002 0.300
APACHE I 0.989 0.877-1.115 0.852
%FVC 0.991 0.972-1.011 0.391
FEV| % 1.025 0.976-1.076 0.327
%DLco 1.008 0.985-1.031 0.499
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CsA 0.321 0.044-2.369 0.265

Antibiotics 0.384 0.116-1.226 0.116
LMWH 0.839 0.385-1.825 0.658
thTM 0.446 0.210-0.948 0.036

Duration: duration between symptom onset and initiation of treatment, CsA: cyclosporine A,

LMWH: low molecular weight heparin, thTM; recombinant human soluble thrombomodulin.
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Figure legends

Fig 1. Kaplan-Meier curve of recombinant human soluble thrombomodulin (thTM) treated group

and control group. thTM group shows significantly better 3 months survival, compared to those of

control group (69% vs. 40%, p=0.048).

Fig 2. Kaplan-Meier curve of recombinant human soluble thrombomodulin (thTM) treated group

and control group after the onset of acute exacerbation of idiopathic pulmonary fibrosis. thTM group

shows better overall survival compared to those of control group (MST: 165 days vs. 53 days,

p=0.031).

Fig 3. Kaplan-Meier curve of recombinant human soluble thrombomodulin (thTM) treated group

and low molecular weight heparin (LMWH) treated patients in control group. thTM group shows

favorable 3 months survival, however it did not reach the statistical significance (69% vs. 46%,

p=0.17).
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