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Investigation of the combination therapy of steroid, cyclosporin A and
intermittent intravenous injection of cyclophosphamide (IVCY) for acute

exacerbation of idiopathic interstitial pneumonias (IIPs).
Masaki Okamoto!, Eisaku Tanaka', Tetsuro Inoue', Minoru Sakuramoto’
Masayoshi Minakuchi', Yuji Maeda', Kiminobu Tanizawa', Yoichiro Kobashi®
Satoshi Noma®, Yoshio Taguchi'

1 Deparmment of Pulmonary Medicine, Tenri Hospital, Nara, Japan.
2 Department of Pathology, Tenri Hospital, Nara, Japan.
3 Department of Radiology, Tenri Hospital, Nara, Japan.

Background : We experienced cases of corticosteroid (CS) and cyclosporin A (CsA)-resistant
idiopathic interstitial pneumonias (IIPs) that were improved by the addition of intermittent intravenous
injection of cyclophosphamide (IVCY) and had undergone this treatment for acute exacerbation.
Purpose: To retrospectively investigate the efficacy of combination therapy with CS, CsA and IVCY
for acute exacerbation of IIPs.
Patients : Thirty-eight patients with acute exacerbation of IIPs were included in this study.
Result : The patients were classified into 3 groups: group A (CS alone, 13 cases), B (CS+CsA,
14 cases) and C (CS+CsA+IVCY, 11 cases). In cases that were resistant to initial treatment with
CS and CsA, IVCY was added. Therefore, the possibility exists that more intractable cases were
selected in group C compared with the other treatment groups. IVCY (cyclophosphamide 500 mg/body;
Biweekly) was initiated at day 4 ~ 10 after the onset of acute exacerbation. The median overall survival
(range, 25th to 75th percentile) was 10 (4.5-48.5), 38 (17.5-90) and 18 (10-89) days for group A,
B and C, respectively. The overall survival of group B was significantly higher than that of group A
(p=0.0091) . There were no significant difference between group A and C(p=0.131) or between group
B and C (p=0.391). There were no severe adverse events causing stoppage or reduction of drug
administration in any of the treatment groups.
Conclusion : Overall survival was not different between the CS+CsA+IVCY group (which selected
the more intractable cases) and the CS+CsA group and no severe adverse events occurred. Therefore,
combination therapy with CS, CsA and IVCY may be promising for acute exacerbation of IIPs. However,
it is necessary to select patients who are responsive to this treatment, which may result in increased side
effects.
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Onset of AEX Day 3

Group C : CS, CsA and IVCY group

Onset of AEX Day 3

Day 14~28

IVCY (500 mg/kg/2 wee

ks)

i

IVCY intiated at 4~10 days later from the onset of AEX

Figure 1  Treatment pattern for IIPs
Table 1 Summary of patients, characteristics
Characteristic Group A Group B Group C Kruskal-Wallis
(CS alone) (CS+CsA) (CS+CsA+IVCY:  All patiants p
Number of patients (IPF/Total) 9/13 6/14 7/11 22/38
Gender (Male/Female) 11/2 10/ 4 972 30/8
Age (yr) 68 (62-74.5)  70.5(58.5-75.5) 67 (64-T1) 68.5 (62-78) 0.697
Smokers (Cur/Ex/Nev) 2/10/1 4/5/5 2/7/2 8/22/8
Duration from onset to AEX (Month| 25 (1-51.5) 22 (8.75-44.5) 27 (2-65) 25.5(2-45.3) 0.842
Grade of dyspnea (H-J) 5(4.5-5) 5(4-5) 5(5-5) 5(5-5) 0.555
%VC (%) 67.2 (63.2-75.0) 63.9 (53.8-99) 55.8(49.3-63.1) 64.2(55.5-75.1) 0.443
%DLCO (%) 25(22.6-27.4) 26.5(20.5-36.1) 24.5(20.5-27.8) 24.5 (21.4-28.3) 0.775
P/F ratio (Torr) 213 (137-281) 190 (128-269) 176 (120-225) 191 (121.5-236) 0.391
Serum CRP (mg/dl) 6.1 (4.0-132) 9.2(1.5-19.6) 8.5 (4.1-10) 7.4 (3.6-14.1) 0.991
Serum LDH (1U/N) 464 (283-557) 392.5(322-513.5) 388 (367-558) 422 (321-526.5) 0.867

Date are presented as median (25th to 75th percentile).

All parameters showed no significant difference between group A and B, between A and C and between B and C (Wicoxon rank sum test).

Cur: Current-smoker, Ex: Ex-smoker, Nev: Never smoker

H-J: Hugh Jones
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AEX: Acute exacerbation
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Figure 2  Comparison of survival rates after treatment for IIPs in three
subgroups analysesed by Kaplan and Meier methods. The survival
was better in the group B than A (p =0.012). No significant
difference between group A and C (p =0.136), between B and C

(p =0.183) (Wilcoxon rank sum test) .
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Figure 3  Comparison of survival rates after treatment for IPF in three

subgroups analysesed by Kaplan and Meier methods. Survival rate of
group B tends to be better than A (p=0.099). No significant
difference between group A and C (p=0.319), between group B and
C (p=0.391) (Wilcoxon rank sum test) .

7z, BIGEEIC B DM Figure 2, 3 1R
9. IPs Tl&, Kaplan-Meier {12 & A5 T B #A°
ATEL D S EBICAEFERIE» o7 (p=0012).
BOIPERSN TS EEZOND CHOAEGTE
&, ABE (p=0.136), BHE (p=0.183) L HEEN %
Mofz. IPFCHEFRZHETLAE, BHFARL
D HEFEIE BRI D - 2B EET Lo
7z (p=0.099). CEEDHEAFRIT, AR (p=0319), B
B (p=0.391) DEFREFELED Lh o7,

2) BIEOWMEARIE & AFEHIE OB (Table 2A, B)
BHEBIATE 2 R DA ORI EARY S & B o
B oot L7z, 1BREG 1EMZRE 2 %O
PEIZHEL, WTFNLDRA » N T10% L ED
WEPRD LN Z SR, R 2L +HIEE
BEE 34 L 72, Table 2A (S EIGEREIC BT 5 SER
EABABWEFHONRERLTWAD, S5 I%kE
BEAE+WEROM T, SHFEHMOLK 1T -
7o, FORER, BT, WEHOTFELN
BPFBEICREVWIL R LD RWHETFED 5
7= (A #£;p=0.053, B #;p=0.01, C §£;p=0.049) (Table
2B).

3) HEZHEZ (Table 3)

IIPs S EII L TATh B o FE
FL % Table 3 IIRT. R ELDIEEMIBVT,
REOWE, FILELELTLIEEOHEEHSIZ

Llrol, T, AEHRZBILLIIZETHIRDLN
mirolz. CPA DEWER TH 5 MR 2 b 7%
o7z,
£33 =

IPF 2 MBSO TRIL 73 ~ 100% &5 < 47,
IPs BMEERORTFRL FNIEVWEEZ SN
A, SEOWE T, 2WHEE3 » AROIETE
i, IIPs T 26.3%, IPF T 27.3% & BEOHEIZIT
WIERTH o7z, UPs BHEEEDHEICE W T,
mPSL 7SV A CsA 2B 5 2 VAR T
HHETHHESY R IVCY (CPA 500 mg/day O £
HET T 288 B & 1279 k) OBNPERTH
BLTHHRE PROLNL, SHERE L2 3H]
PFRBEICDWTIE, M ICE 0 M B 41
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Table 2 A. Initial effect of treatment for [IPs for 2 weeks from AEX.

Group A (CS alone) Group B (CS+CsA) Group C (CS+CsA+IVCY)
Improve No change or Improve No change or Improve No change or
Deterioration Deterioration Deterioration

6 (54.5%) 5 (45.5%) | 4 (40%) 6 (60%) | 3 (37.5%) 5 (62.5%)

B. Correlation between initial effect of treatment for 2 weeks and survival from AEX

Group A (CS alone)

Group B (CS+CsA)

Group C (CS+CsA+IVCY)

Survival Survival Survival
No change or No change or No change or
Improve  Deterioration p Improve  Deterioration ol Improve  Deterioration p

48.5(6.8-90) 6.5(2-10)  0.053 | 90(72-90)

18 (11-36) 0.01% | 90(41-90) 12 (7-41.5) 0.049%

Improve group was defined as 10% or more improvement in P/F ratio
No change or deteriotation group was defined ascases except for improve group

Table 3  Adverse events of treatment for acute exacerbation of IIPs.

Group A
(CS alone)

Group B
(CS+CsA)

Group C
(CS+CsA+IVCY)

Liver dysfunction 3/13 (23.1%)| Hyperglycemia 2/14 (14.3%) | Liver dysfunction 3/11 (23.1%)

Renal dysfunction 1/13 (7.7%)

Pneumothorax 1/13 (7.7%)

L COEMBFOMEDTR ENE W IPs 1255
B 3FBEHEEOREILBEIC Lo 7208, Fald,
CS, CsA fif FGHE ICHEPLIED TP others (UIP ZE1M
fRZE) ¥ OEMEAFNIIT LT, IVCY DBEIPH
WCTH o IER ZARER L, TR 17 FE ORI
O ESTHRE LY., 22 THAE, FEH
PO 1IPs O 2EIEE IS T 5 3 HIBFHEED
AR L BWEH IC DWW T OB 2170 72,

IIPs DAFFEROLETIE, BHE (CS + CsA) 27 A
B (CSalone) L Vb EFEEBILATGFEN G P2
(p=0.012). Z OFEFIL, IPs BMIEE TIT mPSL
JOVABRERME Y b CAPER AT o 2T
WRIFCH 72T 5BEOHESY 2R L T
B, CE (CSH+ CsA +IVCY) DAFEE, A
(p=0.136), B # (p=0.183) DEFR L FEED L
7o 72 (Figure 2). IPF TOMEHFER O IIPs (23
B AER D & N7z (Figure 3). CEEIZDWTIE, CS,
CsA PF G IRPLE 2 7R L - BER B ASEIR S 1
TWAZ D bias 127 » TWAHBEERE WD,
e L DEFFROEAMILB AN S Z 2 bz,

Hypertension 1/14 (7.1%)
Cerebral infarction 1/13 (7.7%) | Renal dysfunction 1/14 (7.1%)
Pneumothorax 1/14 (7.1%)
Bacterial pneumonia 1/14 (7.1%)Bacterial pneumonia 1/11 (9.1%)

Elevation of serum

bilirubin 1/14 (7.1%)

Elevation of serum
B-D glucan 1/14 (7.1%)

Thrombocytepenia 3/11 (23.2%)
Elevation of serum
B-D glucan 2/11 (18.2%)

Oral candidiasis 1/11 (9.1%)
Invasive pulmonary
aspergillosis 1/11 (9.2%)

BL, IEHLLZNICHEDLLT, Mo BEEE
DOEICETFEEDODEN L o772, 3FIGFHEEC
IVCY DEINRhREDIFET 5 Rt k%
v, IIPs S EE I3 2 2 OMORBINIEE & L
T, NIPPV?Y, ¥ XL 2 ¥ v F&5 9, PMX-DHP'™
LEDPHEENTVLY, FRODEEIITHONI
TEBIEY, BIBEHRTERRO N oz,

BERIAE 2 EB N O MBI & & BT O
B OSHTTIE, PFIICOWTIE, &IGHEEHET,
BEHOFFEGFHEPEEICRVIE WA
o5z (ABE p=0.053, B ; p=001, CH;
p=0.049) (Table 2). - T, AEATONIIRED
MR RSP BUEHEOFHOTFHUE T TH 5
A REMEARIZ S N7,

HELZIIOWTIX, EHloBE, Pz 0E
EYLBEEOFEBREZSFERZIZLLHTIIAE
BN o7 (Table 3). IVCY iE, CPA i HifE
A5 TR & 7 EOBIEH A 7%
Ve ENTWE 9,

CsA 13 THIM, CPAIXT, BMIFRZER L LT



PR RAE O FRUGEE HIE L2 A 20 AR ) v+ A7 04 FIREELGSCIIN 72 F VY A F 4 YW ABREIC S B ERERITgE

BY,ERER»D O 3 FIBEE T 7 RIET
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53, CS HMILSHE, CS, CsA SRS EE L H1F
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fibrotic NSIP 1% 4 3 2570 Af KIVLZABEB XUV 702K v
+HEZ 7 u 4 NEEDZ R

FI M - SvARL N U 31 S I < I eI VRS
wE BT R A D Xy AR B
AT AL

ALBHI I AR T fibrotic NSIP & 2 L 72 REBNCAT LT, 7V A (mPSL 1g/day, 3 H[H)
4a—RE, FOHBFEHFEEY 7T AR (rough fE 100-150) + AT 1 4 FiEEE (PSL20mg/
FBH) & 1EBIT, BESRET S (FEREREEMNE B EGREOFIIE ] OWMRH
%€ 3 ¥, baseline dyspnea index (BDI), St.George's Respiratory Questionaire (SGRQ), 6 minute
walk distance test (6MWDT) &%) (Z5Efl L 7.

XTGE £-NSIP & BT L7z 1240, 574 8/4 . R/ I 8.4M, PaO: 81.0 Torr.

BIEE, NV AT, MEEREE1ESR ORI, % VC (722%, 78.9%, 93.1%), % DLco

(51.4%, 65.6%, 63.6%), 6MWD (554m, 590m, 608m), BDI (7.8, 8.8, 9.6), SGRQ total
score (44.1, 309, 23.9) THh -7z, /UVAEERHRT, 4 F1I3LEE, 8 BIIAZE, MHFRE1F
BT TENIE, 4 GNEAE, 1 FIEAMMEIZ LY 9 AR Lz, %BVCIE, B vsl
s (p<0.001), 7SV ATk vsl £ (p<0.005), 6MWD (&, (AERT vs 7SV Zf2 (p<0.05), TR¥#
B vs1 4E# (p<0.005), BDI I, JGHEHT vsl 4E1% (p<0.005), SGRQ total score {FIGFEH]T vs /1L A
% (p<0.05), TRIEHT vsl 412 (p<0.01) THEZEZ ROz, 7% B 6MWD &K Sp0: 1&, HEIC &
LEELEERO LT,

HEFEMENSIP ST A5 AF T A RNV AJEE4 T—AB IV CsA + A7 04 FHERFEEIZE
BEEE e Bhbns, 4%, REEOEHHOAL S TRERINZENEICONT, EibdK
SHPPEEEDbDND.

Cyclosporine and Low-Dose Predonisolone Therapy in Fibrotic Nonspecific
Interstitial Pneumonia

Hiroyuki Taniguchi', Yasuhiro Kondoh', Tomoki Kimura', Osamu Nishiyama'
Keisuke Kato', Kensuke Kataoka', Tomoya Ogawa?, Fumiko Watanabe?
Shinichi Arizono?

1 Department of Respiratory Medicine and Allergy, Tosei General Hospital
2 Department of Rehabilitation, Tosei General Hospital

Background: Several reports suggest the efficacy of immunosuppressant with predonisolone for the
treatment of fibrosing nonspecific interstitial pneumonia (f-NSIP), however, only a few reports
concerning cyclosporine (CsA) therapy had been studied until now. Aim: To evaluate the efficacy of
CsA combined with low-dose prednisolone (PSL) therapy in treating idiopathic f-NSIP. Methods:
We prospectively treated patients with idiopathic f-NSIP confirmed by surgical lung biopsy. All patients
were treated with pulse therapy with intravenous methylprednisolone Zl 000 mg/day for 3 days at 1 week
intervals) for 4 weeks, followed by CsA (trough 100-150) with low-dose PSL’ (20mg on alternative
day). Therapeutic response was evaluated just before treatment, after 4 weeks'pulse therapy, and after
1 year of combination therapy according to the criteria of "the JRS Guideline for Idiopathic Interstitial
Pneumonias”. Baseline dyspnea index (BDI) and St. George's Respiratory Questionnaire (SGRQ
were used to assess dyspnea rating and health related quality of life (HRQoL). 6 minute walk distance
test (6GMWDT) was used to assess exercise capacity. Results: This study included 12 patients (age
54.1y. o., male/female 8/4, duration of the disease 8.4 M, PaO: 81.0 mmHg, %VC722 %, %
DLco 51.4%) . After 1 month steroid pulse therapy, 4 patients had improved and 8 remained unchanged.
After 1 year of CsA therapy, 7 patients had improved, 4 remained unchanged, and 1 worsened who
died after 9 months of therapy because of acute exacerbation of f-NSIP. There was a significant
improvement in % VC between before Tx. and after pulse Tx. (p<0.05), and between after pulse Tx.
and after 1 year Tx. (p<0.005). 6MWD of before Tx. significantly improved after pulse Tx. @3<0.05)
and 1 year Tx. (p<0.005). SGRQ total score of before Tx. showed significant improvement after pulse
Tx. (p<0.05) and 1 year Tx. (< 0.005). % DLco, did not show a significant difference between
before and after Tx. Conclusion: CsA and low-dose PSL therapy following 4 courses of steroid pulse
therapy was effective in improving pulmonary function, dyspnea, and HRQoL in our patients with f-
NSIP.
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THhotz (FE 1)

G ET O BDI, 6MWD B X UF SpO;,
BRfE, VO2 max, SGRQ D% F X A
YOERFE 212, FESMRSEEE T
. (bronchoalveolar lavage : BAL) % 3
3R

TAERE
B X BIRAEPT R OHER OMRES
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BRIICC BN, EF 17 AEB L URE 1 ERIC
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7OV ZFEIZ L0 R R EEE T 4 BT

CRP 1.0*+1.0 (0.0-2.7)
LDH elevation, % 50.0
KL-6 14991080 (580-4630)
SP-D 331.0+261.3 (75.7-876.0)
VC, % predicted 71.5+17.1 (51.7-116.7)
DLco, % predicted 48.6:-14.4 (18.7-70.3)
pH 7.407%0.019 (7.377-7.446)
PaO, 81.0+13.3 (65.8-104.6)
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w2 WARRE (2
BDI 7.8+£2.0 4-11)
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SGRQ; Symptom 50.8+24.4 (8.8-90.6)
SGRQ; Activity 51.2+21.7 (18.1-92.5)
SGRQ; Impact 37.1+21.0 (6.8-77.7)
SGRQ; Total 44,1+19.8 (14.4-84.3)
& 3 BALF findings

Cell counts (X10%/ml) 2.3%x1.2 (0.6-5.4)
% Ma 76.0+20.8 (30.0-98.6)
% Ne 3.4+3.9 (0.0-11.2)
% Ly 15.0+=18.0 (0.4-66.4)
% Eo 5.0+8.0 (0.0-27.8)
OKT4/8 0.96+1.02 (0.16-3.33)
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2003 FLARE, HFEI2B W THEEM 2214 LT cyclosporin A (CyA) % W CiBER T 7>
TEBI & 12 A0 & ITHET L7z, CyA I & 2 IGHERIUI S MR W % (IPs) 11 61, BIERS
fili (CVD-IP) 56ITH o7z, CyA DL D51, CVD-IP Tid prednisolone (PSL) JEH: D8
M#3%p o 7255, 1Ps TIHEAED PSL & FFH L - EEEBIN L Ao 72, BIVER & L CJFik
BEREED 2 BIICERO S NG IE E o 72, CyA #5-4%12 HRCT BT R AS203E L 72 SE6I AT CVD-
IP TEp 072D LT, IPF CTEEAL L 2BIA% 572, CyA #5814 T, CT i L /-8
TIL SP-A, SP-DAHBIRT LD LT, CT TEAL L 22 BETIE KL-6 ASE &I HE T L,
SP-A, SP-D, KL-6 %° CyA &G DIGERRDO Y~ — 2% 5 2 EATRIBE NI,

Evaluation of Cases of Interstitial Pneumonia Treated by Cyclosporin A
in Sapporo Medical University Hospital

Hiroki Takahashi, Masanori Shiratori, Junya Kitada, Naohito Nakamura
Mitsuo Otsuka, Kazumi Kudo, Seiji Murakami, Hirofumi Chiba.

Third Department of Internal Medicine, Sapporo Medical University School of Medicine

We examined retrospectively patients of interstitial pneumonias who were treated by cyclosporin A

(CyA) in Sapporo Medical University Hospital since 2003. Number of the patients of idiopathic
pneumonias (IIPs) and interstitial pneumonia associated with collagen vascular disease (CVD-IP) are
eleven and five, respectively. Patients to whom CyA was started during the process of reducing PSL
were predominant in CVD-IP. In contrast, patients who started both CyA and low-dose PSL
simultaneously were predominant in IIPs. We experienced liver dysfunction as an adverse effect of CyA
in two patients. Patients that HRCT findings were deteriorated were predominant in IPF whereas
patients that the findings improved after CyA treatment were predominant in CVD-IP. Serum SP-A and
SP-D significantly decreased in patients that HRCT findings improved after CyA. In contrast, KL-6
significantly increased in patients that the findings were deteriorated. It was suggested that SP-A, SP-

D and KL-6 became a marker of therapeutic effect after the CyA treatment.





