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Clinical Features and Outcome of Patients with Acute Exacerbation of
Idiopathic Pulmonary Fibrosis

Yoshiki Ishii, Akihiro Takemasa
Department of Pulmonary Medicine and Clinical Imnumologny,  Doklvo Medical Universite School of Mediocine

Treatment for acute exacerbation of IPF has not been established and the prognosis is very poor,
Corticosteroids and other immunosuppressive drugs have been attempted for the treatment, however,
effect is very limited. To examine the efficacy of medical treatment on acute exacerbation of IPF, we
report our experience in treating 14 patients, Four out of 14 patients (28.6% ) have survived for 3 months.
Clinical backgrounds were similar between survived patients and died. There was no clinical marker to
tell the prognosis in this study. More effective treatments will be necessary for the patients with acute

exacerbation of IPF.



PSR B 92 0 BB i AR L L T S R AR SR

XU oIc

Table 1 2ER BT

FroEtkE B9 (IPF) ($A4h %4

@
GBI ENTBLT, —#iC %

EBYETHEOBREA Y -85 Tk

FAOFEBRTHL, WM, SHERE B.
WS HE LA BIESERET G
50% HAFELLT A, EEIE, wo (Y

A LPF #SHTIZ1 A AUAOFEBR T, UFOIHEB TR TEROLHE
P ] e o 19 5

HRCT 77 R TR BLRHAT B+ Eiio o Uioald’ 7apase - 2
EAR MAEE SEOEE ' (Rl—%4 F TPa0, 10muHg LI E)

B e R HE, S, RS, MERDLALEERATD
BEMR

(1) CRP, LDH @ E&H-
(2) KL-6, SP-A, SP-D #¥® LR

EHEATT AT, & XICHEFHASE
HOBRBTHESTLZEFHY, [A
HHE| & Xidhs 2, SHMEL RPETHR
Mg E NS T, IPF OBREEE DI R BEED
WHRE L b2, BREASFEHIZETTHHET
H5H., BERERKC, SHEEECHLTHAD
HAHE SN-HEEEE L, —BiZiE, A7
U4 Fos5nA#ENRTAOR, —RRNLRRIRF R
LNAHEZEIRREWE, AHEFOLDIIHTLHE
BHEZERTWAW, 2T, 2HHEZRELL
IPF BHEOBKRT R L, BATOHRBEDORR & e
L2z,

A&
2000 A6 2005 £ LA T, IPF Of&f Iz 2
PR A 2L 7 SEW O jE & retrospective (2
L7-. IPF OFZW B L St EDZNIL, Pk
FERIZE D UPs ZW L HHEOF9| & 2004Y (24
“Jus7z (Table 1).

% e O A 3575 O #5212 12D Fisher's exact
probability test, (2) F-test, (3) Unpaired t-test & jif i

i L7z,

m =R

1. HREBEER

WHERE 14 AONRIZ, BEI0A, KHE4AT
THIERIL 695 B Tdh » 72, YR A B TRo i
Sh7ERR2HTH -7, BUMEI » RO
T 4 BIC, £FEFEIL286% TH -7 (Table
2). 4fFd 1 FlE, HRKEBEIRELTWALD

BGER K RE . 7LALFE—HNH

*x WRFEHIE

O, B ERE 4 r FRICEROLEILEZREI L
THELELE., 200 3FIE, 1FULEEFLL.
HREBHEERCH L EFFIZGEL THHITL TH
7= (Table 3). 9 &k, “V-¥)4E#s, B2HERE, Brinkman
index, BMEWEREMO 7L F=vo ARG
BIUHEHEFEHEBITEEOLROIRTIIE
W, B &R ORISR SR AT EA T R
Ol hol.

2. BRHIBEICRT ZERMEKT — Y DLEE

I Wik <2 555 1 e 0 DR PR B8 e 7 & on R BRI 0 6
AEREAMEE L, SMERE T ToORMNYIM T Lk
L7z (Fig. 1), e FAERs A 5 SN T TORMW
WL, FECH & A frm o BICHEHF A EEE
sy TIns 1z,

BPERE AT O KL-6 Ol S Ak E L 7225, S
Gl & BB OBICHHFNT EATRD k-
7> (Fig. 2).

St R o iy~ — #1 — (KL-6, surfactant
protein D: SP-D, surfactant protein A: SP-A), AL
F1 1M ER %L (white blood cell: WBC), ifila Bl ik i %
= 0 E B =
difference:AaDo2) i, C reactive protein (CRP) 3

(alveolar-arterial oxygen tension

Table 2 %6l

FSEEoy 14 5EF

Ft 10 4l

itk 4 fEH
ARRIMERIZLD

PR R T R T 24E 5]
SEHE RS 69.5+11.5

HTIER 28. 60%

(BMEME,y AR) (4 fEH/14 FEF )




e e I o R O S A ) |2 X A i
Table 3 &} %4
FET 4] A A7

NE 10 |

S 7 3

7 3 1

AR 70.4+11.5 673111 NS
WL I 40% 75% NS
Brinkman Index 183 661 880+698 NS
RO B Mo L Rig/A]  16.0000.8 = “
el E g e 10% 50% NS
NS BCRPEAA T A -

£ OF lactose dehydrogenase (LDH) 122> T 4 [a] 4 (2 NS

J-t'lii‘ L ,»‘;/J*, FELC B & A7) o ] L S #7094 3
=R AL 1z (Fig. 3)

3. RHBEROAERILER

SVERER I LGSR, UER, AT
I ¥, CPA, CYA BITFIXLA ¥y b &0
& 72 (Table 4). FELCHITIE
PNV AL TIIERAIE L, HHRFEGR#Z20H
LLPC BRI AR 5 41 (Pa0.) @ L% iBdh, FO
%% LA -7 (Table 5), F7:, CPA, CYA#®
R AY y P ERGTAENIZECT A0 LR
7z (Table 4). ZHhixf L, m«l 1 4 Bl 3
AT mPSL 7S L AR D A ToL w586, mPSL 75U
A D Jw«'C‘!iiifJ RA T3 D7-8 CPA # A 720§
fUAs 1 Blas - 72, &FT, HEERMHGHE 25 HLANIC
P a0, DL E ‘L.” 7> (Table 4, 5).

SERERIZMHEH L 7 PSL :lj;-;\,r;};.;g-g AF0a4 Fik
Heanid, JECH & AEFHIOMIZHE AN B
R0tz (Fig. 4). 7272 r_,. 5t u’f'u PPN T
B L UHEGFFI O ABENMIZ, #RFR 2214127 H
BLU703+253 H (p=0.0004) Tdr b, ELHFIT
AR B CRIAEO AT T 4 Motk
'J-‘HL’C&"?‘;.
VRS RRGIERT R 1 ~ 2 MW T KL-6 o2 E)

i, mul P B a7 (Fig. 5). %
ANTEE S 3_;:.'.1|ij::;m KL-6 fiti & 46 181 & A A7 {3
I H B %

F AL s T ORI L),

4= 3 [u[H @ mPSL

10

30

10

Fig.1

2000

1000

500

FET ]

* Error Bar :

gRER

1 {2

WERERD S BMEE F TOBFHRARM

M

* Error Bar

Fig.2 ==MHE

- A5

[ ik E
i KL-6 fifi



) ] B i R RIFZE
N ‘TI Y N
. i
Fig.3 RUREBERER
Table 4 rl'}'llll,"‘“l.?U'""':L'i'{.'ﬁ }J :.J;
. =
Case mPSL N WASEE (EED CYA A LAy CPA
] eee .
2 | &
a | Y ° ° -
— & | " eeee o
5 ° ) ° @
6 . ] B ]
B e s
8 e .
9 + )
|10 i
el
Case mPSL I\ MAgEE (E#ED CYA N LAgok CPA
g o0 1 -
e e -
13 [ X X ]
14 - oo
Table 5 4 {71l 5
o N 1715
3= i i t | B 1 iR
VER]
CPA #i
=g ]|
e Pa0 E W




mg |

12000 1
8000 E
1000 1
0 -

FE 145 L7
* Error Bar @ 1 FEdEfH 2
Figd RHMERSPSLBEAFOCK ISR

fY\ J

Figh mPSL 738 b A#fLATTE |~ 2 MM Co KL-6 il 258

£z =

Martinez © |25 % &, 4~ S50 IPF B &
v )b’ﬁu"f\'lt 18] T ii IPF H H:?‘J;"JELJLE l":] & oTWhd
£ ;" DABPEMMETH L L@

i G
C Whin, =

I L EAR L, SPEMEIZ W T L A AT
.f~ I igEid v, S b L7 ‘-’,, 74
’TJfl"/\'b/”"Ji.}":f‘f{}""“t, (PSL gL

A & ol fEA B O B2 iT79. A7ua Ao I*’f\]L A
e, AT R A GE L A ;’w. | B REEE D [P C
FaaRfkrfions THYET. SBREA S
THALL, CPA /NI A4 2. 211695,
HAEOHMOMETH L.

AT A F28b ZARELED PGB L 2D

Inase % "X 2VERGE 13 b 8 9 (62%), 5 ﬁﬁf By

FRREPERG A A O SR AL B L 2 A ik o e

11 H-

(217 Bl 9 5 (53%) CegEATA SNz L Jili L7,
A7 04 23V AMEHROTFHRIZOWTIE, 324)

SEMEF T3 » ALANIZ 14 F(43%) A3FEL L,
1 R T 22 7] (69% ) SFEC Lz i ST

o7

13 28.6% L{BAHTH - /-
ZOHRIVEL LEFL
EDHAT, "Iif‘”"" | 4 ww f-t:-’.-"-i; Lo, b
MOMEETFIELAVWEREE2 N, Do

i3 e EEAED] - A

Ehrolck LTWa Y, &0k

mETIE, A704 FARHI
T A FRIGEFT
i Thd, ZOREEFBEL

1A, i.lrf_- ciG#EE L LTPSL & CYA DfifH @
fi A S 4,

[ }; EFCHENF AL WE X2 CPA N
W ABEO AR S D 00, £ uMREER
JCAEBERE (SIRS) (ZPE 9 SR B - LT
AR A%y MAERE SN, IPF 2PEng B f s
FLTOMELMEIR TS 12,

, #EFIS 47 < CPA, CYA B X
I L’){] tEER LA EIATAER

CWizdha /.

-:)JC;-"“)‘- C))L;:) L9 I-",;k =T 'v"‘:J 7

Rl DT T
PR %
RFE 2 BT K

SPEBERFIZIZ, CRP, ARILAE, WBC 45 X UF LDH
L EOAEL E5A, PaCO:, Pa0: & EDFELI
FagBoornitd, 70, LfrfF LR Tl L
7oE, R THENO CRP A SIZEETH
LI EARINT LY, F 7=, S2udiETo IPF
2BV, iff%'ff"i‘fJ ROBEIZ KL-6 AT TH S 2
TR SN T WA

L, EORHTIE, GHOHHIEE B
ALOFHT2EEERL N bhol. £2T,
R A R AR Y = %) T
FEt L T (R EYFSHL EHERZ OIS,

IPF O 2P E BT, oM ERIZA L T
F2F04 1~*m> ABEDTNTH 712 DD,
BRI TRARTH L, 4L, LOHRON

HAE DR L, B0 ROSTEZ R RO
b YEhg,

1% 12 prospective




A5 5 VLB TLYEN % O 8L B 2 BRARRT A
SEM

1) Kondoh Y, Taniguchi H, Kawabata Y,

Acute exacerbation in idiopathic pulmonary fibrosis:

et al.

analysis of clinical and pathologic findings in these

cases. Chest 1993; 168:79-83.
2) Akira M, Hamada H, Sakatani M, ef al. CT
findings during the phase of accelerated

deterioration in patients with idiopathic pulmonary
fibrosis. AJR Am J Roentgenol 1997; 168: 79-83.

3) Ambrosini V, Cancellieri A, Chilosi M, et al.

Acute exacerbation of idiopathic pulmonary fibrosis:
report of a series. Eur Respir J 2003; 22: 821-826.
4) Rice AJ, Wells AU,
diffuse alveolar damage in relation to interstitial
Am J Clin

Bouros D, et al. Terminal

pneumonia: an autopsy study. Pathol
2003; 119: 709-714

5) AR GRF SO i AN ¥ BB I - i"ff#f i
{1 F7 4 AEHER S T2 e H A 9255
EGBOTG &, lhﬂ_ﬁ.-i:. $ 5l 2004,

6) Martinez FJ, Safrin S, Weycker D,
clinical course of patients with idiopathic pulmonary

Ann Intern Med 20035; 142: 963-967.

7) Inase N, Sawada M, Ohtani Y, ef al. Cyclosporin

et al. The

fibrosis.

A followed by the treatment of acute exacerbation of

56 —

idiopathic pulmonary fibrosis with corticosteroid.,
Internal Med 2003; 42: 565-570.

8) ®Wifs F, BAH £, KEHJRK, Eh. HH3E
HEEEMEO BB IS T LA 7014 P

VAT O F . 0K 1997:39:9-15.
9) Yokoyama A, Kohno N, Hamada H,
Circulating KL-6 predicts the outcome of rapidly
Am J

et al.

progressive idiopathic pulmonary fibrosis.
Respir Crit Care Med 1998; 158: 1680-1684.
10) Baughman RP, Lower EE. Use of intermittent,

intravenous  cyclophosphamide  for idiopathic
pulmonary fibrosis. Chest 1992; 102: 1090-1094.
1) HE—BB, MAFW, a1 X1, 32

Cyclophosphamide A it ] 2 i i1 48 i 45 47 7}5)}/
o TR REBIE M O . H gk R &k
1994; 32: 983-989.

) AIEEE, At G, O RALRE, N EFEAD,
rm@ﬁi’éL wHgIESE, PR PR F A
6f—~tiﬂ—"-ﬁ] ONO 5046Na O FFFEPE M TLPENT %2
SHME T AN L EEtEomE .- B 1
ﬂ!‘Elsit%ﬁ- WK [ 14: 397-420, 1998

13) AR, FHEE, FIETE,

@ ot

HEE A L L 2SRt R 25 (PR DR
feotadl. HpiszaE 1997;35:74



BRSNS 2704 F, BERY 207 5 27 74 P,
You AR A GFHERED R

M S48 MW KE' HE W' BE = !
KO IEZR'  A(H HE) BE OJE' HE 4
rEd Ese'  MER R TR EZ HO &R

FEREPE VB PERGT 9 (1IPs) DIGHEIZIZ AT O 4 F & gipHF RS AT O 4 NG X
Db HRTH L J*%ii e TWna, fF4ld, BHEERL/AOPsICHLTATOS F, MK
M2 a7 4 /\7 <z A4 F‘%%&(IVCY) o aAR) 2 A (CsA)D 3 HIERBEEGAETH -
ToREfl & ey Uz, FEBNZ, MONESE FEHAERR TP others X WS 7. BEXIOHH30 A
(Ml i3 LTE’&KLT_t&f}i_AFvﬁ&f‘ D, 7L F=v1ur 10mg H, CsA 150 mg/ H DHEF %
mans, —FHMIZHBREFELLY, F0%, BHELL. £0728, IVCY (500mg &
2B EIZIS) RFRGBLAECA, HORSBIIERHRL 2.

FIZYRETEREO 3AHBREE T TIP O JER (184 E L2 5, 2HE7#H) 285
L7z, Wik %iTh I/ 5ERFIL 6 71T, UIP, NSIP %% 1 {5, IIP others 4 Bl Th -7-. EH
L C % (WAL T {ﬂJti BHEAETII 28 15 (50%) THY, SHHEERETIZ 7 FIT 16
(143%) Th o/, ETORNEIFRARLETH-7-. SUBEFOTRCHIZB T LMELSIE
CETOHMOPREIE 245 A Th oz, EROFILZLBEETIROEEORER I L
Liroiz.

Z704 F, CsA, IVCY @ 3 AGFRI#E L, BEEOBEHFHBL 2 o270, HEHIK
PED 1Ps (23§ B BIRAfE L G L EZ L,

Experience of the combination therapy of steroid, intermittent intravenous
injection of cyclophosphamide and cyclosporin A for interstitial lung disease.

Masaki Okamoto', Eisaku Tanaka', Tetsuro Inoue', Minoru Sakuramoto'
Masayoshi Minakuchi', Yuji Maeda', Atsushi Maniwa', Kiminobu Tanizawa'
Tomoshi Takeda', Yoichiro Kobashi’, Satoshi Noma®, Yoshio Taguchi'

Department of Pulmonary Medicine !, Department of Pathology ?, Department of Radiology 3, Tenri Hospital, Nara, Japan.

The combination therapy of steroid and immunosuppressive drug had been reported more effective
for idiopathic interstitial pneumonias (IIPs) than steroid alone. We reported a case of chronic
exacerbated IIPs. There was good response to the combination therapy of steroid, intermittent
intravenous injection of cyclophosphamide (IVCY) and cyclosporin A (CsA). This case was diagnosed
as IIP others by video-associated thoracic surgery biopsy. She was admitted for chronic exacerbation
of interstitial pneumonia 30 months after onset and was treated with 10 mg of prednisolone and 150 mg
of CsA per day. After temporary effect of therapy was recognized, interstitial pneumonia progressed
again. However, there was good response to additional IVCY.

Also, we investigated nine cases of IIPs (2 cases of chronic exacerbation, 7 cases of acute
exacerbation) treated with this combination therapy in our hospital. Six cases were diagnosed by lung
biopsy. Each | case was UIP and NSIP, 4 cases were IIP others. 1 of 2 cases (50%) of chronic
exacerbation and 1 of 7 cases(14.3% ) of acute exacerbation survived during long time period. All cause
of death were respiratory distress. Duration from exacerbation to death of acute exacerbated cases was
24.5 days (median). There was no side effect caused interruption of this combination therapy.

The combination therapy of steroid, IVCY and CsA is one of the therapies for IIPs which is resistant
to drugs, because there was no severe side effects.
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Table 1 Case 2 / Laboratory data on admission

Complete blood coun Anti-ENA Ab negative
Hb 12.3 gddl MPO-ANCA negative
Ht 4 % Anti-dsDNA At negative
wBC 5000 /ul LST for pigeon serum negative
Plt 27.6x10% /ul Bronchoalveolar lavage (RL. BS
ESR 33 mm/hr Recovery rate 54 %

Labo data Total cell count 200 /ml
CRP negative Lym 74 %
LDH 240 1U1 CD4/CDS ratio 37
KL-6 3114 U/ml PFT
BUN 10.5 mg/dl %VC 795 %
Creatinine 0.8 mg/dl 2WDLCO 219 %
CK 72 TUA FEV1.0/FV( 74 %
ACE 7 IU/ml  Arterial blood gas (room air
Rheumatoid lactor negative Pa()- 654 Torr
Antinuclear Ab negative PraCo, 39 Tomr

Date of diagnosis 30 months after diagnosis
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F oo g AR O ER ) o rp I R L2 FE S PR AT R A R R D A T AR
HET o b3 % ke
WA S 30 4 J) (IR

1]

Figure 2  VATS biopsy / R..S2
A L Chh, Falili

AL
S0y, 1) e

24



5 S RV 92 0 WA BT R L2 B & BRI 72
Table2  Clinicl progress
Year 2002 2004 2005
Month 1 o2 3 & F & 11 3 & F & qu
150
0
100 90 7
CsA
veY TrHrTTte

KL-6 (U/ml) 3764 10 3030 2330 3160 2840 2710 2200

LDH (1U1) 240 251 M 22 3290 378 315 309

2%VC (%) 79.5 9.7 69 75

Cr (mg/dl) 0.8 09 0.9 4 15 11

CyA (ng/mi) 140 79 79 6

CvA level :Seum trough level of CyA

Table3 Characteristics of the 9 1P patients
Case Diagnosis Age Sex S.H. Dur. (mo) I'herapy Progress Cause of death

1 IIP others Non-AEX VATS 76 2 Nev 4] CS 10 mg+CsA+IVCY Survived
2 fNSIP  Non-AEX VATS 65 F Nev 17 CS pulse+CsA+IVCY  Died (Day 66) Respiratory failure
3 uIp AEX Autopsy 74 M Ex 65 CS pulsetCsA+IVCY  Died (Day 18) Respiratory failure
4 11Ps AEX Clinical 54 M Cur 26 CS pulse+CsA+IVCY  Died (Day 10) Respiratory failure
5 1IPs AEX Clinical 76 2 Nev 16 CS pulse+CsA+IVCY  Died (Day 31) Respiratory failure
6 lIPothers  AEX VATS 75 M Ex 96 CS pulse+CsA+IVCY  Died (Day 5)  Respiratory failure
7 11Ps AEX Clinical 65 M Cur  Unknown CS pulsetCsA+IVCY  Died (Day 91) Respiratory failure
8 P others AEX VATS 69 M Ex I CS pulse+CsAHIVCY Survived
9 1P others AEX VATS 73 M Lx 40 CS pulse+CsA+IVCY  Died (DayR9) Respiratory failure

S.H.:Smoking history (Ex, current(Cur) or never(Nev)-smoker )

AEX:Acute exacervation  H-J: Hugh Jones
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Dur. : Duration from onset to therapy
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