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Cyclophosphamide in the Treatment of Idiopathic UIP and NSIP
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Background : Although corticosteroid and cytotoxic agent such as cyclophosphamide have been used for
the treatment of idiopathic interstitial pneumonia (IIP), efficacy of these toxic drugs are unclear because
previous reports included the patients who did not undergo surgical lung biopsy and none evaluated the
response according to histopathologic entities of IIP. To answer this, we retrospectively analyzed the
treatment response and side effects of corticosteroids and cyclophosphamide therapy in patients with
idiopathic UIP and NSIP.

Methods : Among 61 patients with UIP and 26 patients with NSIP diagnosed by surgical lung biopsy
at Samsung Medical Center from July 1996 to June 2002, those who received corticosteroid or
cyclophosphamide therapy for at least 6 months and were followed for at least one year after the
initiation of treatment were enrolled (32 UIP, 23 NSIP). Treatment response of 55 patients was assessed
by ATS response criteria (clinical symptoms, pulmonary function test and radiclogical findings).

Te =g axE 002dE A%GH WA D TFVE3 FAGEYE AN BEHAL.
Address for correspondence:

Man Pyo Chung, M.D.

Division of Pulmonary and Critical Care Medicine, Department of Medicine,

Samsung Medical Center, Sungkyunkwan University School of Medicine

50 Iwon-Dong, Kangnam-Ku, Seoul, 135-710, Korea

Phone : 02-3410-3429 Fax : 02-3410-3849 E-mail : mpchung@smc.samsung.co.kr

— 175 —



— K. Jeon, et al —

Adverse reactions to either agent (42 cases of cyclophosphamide =low-dose prednisolone, 49 cases of

prednisolone alone) were also analyzed.

Results : Irrespective of treatment regimen, NSIP showed more favorable response than UIP (6 months:
78.3% vs. 94%, 12 months: 69.6% vs. 9.4%, p<0.001). Cyclophosphamide showed comparable response to
corticosteroid in NSIP while its efficacy was as poor as those of corticosteroid therapy in UIP.

Significant adverse reaction to drug more frequently occurred in corticosteroid group (35.7%) than

cyclophosphamide group (14.3%) (p=0.017).

Conclusion : Cyclophosphamide is effective and more tolerable than corticosteroids in the treatment of

idiopathic nonspecific interstitial pneumonia.(Tuberculosis and Respiratory Diseases 2003, 55:175-187)

Key words ' Idiopathic interstitial pneumonia, Usual interstitial pneumonia, Nonspecific interstitial

pneumonia, Cyclophosphamide, Prednisolone.
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Table 1. Pre-treatment characteristics of patients with UIP and NSIP

813 NSIP
CPxP (n=26) P only (n=6) p value CP+P (n=14) Ponly (n=9) p value
Age, year 60(46~69) 59.5(49~62) 0645 62(45~71) 50(44~71) 0.107
Sex, M : F 21:5 4:2 0390 1:13 2:7 0538
Smoking 0.292 0142
Current 5 3 0 2
Ex 14 2 1 0
Never 7 1 13
Dyspnea scale ‘
Grl :Gr2:Gr3:Gd 5:16:5:0 1:3:1:1 0.214 5:3:5:1 3:3:1:2 0.469
Clubbing 12/26(46.2%) 1/6(16.7%) 0.361 1/14(7.1%) 0/9(0%) 10
PFT
FVC, %pred 80.5(47~115) 675(41~111) 0453 81(47~107) 55(39~95) 0548
FEVV/FVC, % &3(61~92) 795(63~93) 0.930 TH73~%) 85(75~91) 0615
TLC, %pred 74(49~114) 82(78~106) 0112 76(48~100) 53(57~102) 0.267
Dlco, %pred 62(26~108) 62(30~88) 0.803 65.5(39~90) 68(42~93) 0.462
HRCT
GGA', % 1866(3~67.1)  2235(7~497)  04il 135(3~54) 0(5~85) 0.329
Lo', % 104~21) 10(75~21) 0628 75(0~19) 6(2~70) 0570
Honeycombing, % 6(0~294) 11(1~14) 0646 0 000~2) 0423
Consolidation, % 0(0) 00 10 00~7) 0(0~12) 10
BAL fluid analysis
Lymphocyte, % 407(062~16.32) 457(279~206) 0526 19.23(22~4297 11.22(843~510) 0067
Neutrophil, % 10.29(2.98~412) 4.19(273~412) 012 608(1.37~500)  661(30~4742) 0068
Fosinophil, % 0.735(0~856)  0.38(0~1.19) 0273 0.39(0~4.08) 0(0~445) 0.731
Lengths of Tx, month 11.5(6~18) 76~12) 0.260 12(6~23) 12(6~32) 0.449
DOS', month 14(1~64) 114~27) 0698 16(6~33) 31-~11) <0001
CPxP CyclophosphamideTlow dose prednisolone; P-Prednisolone
* Ground Glass Appearance
t Irregular Linear Opacity
¥ Duration of Symptoms prior to treatment
H15F o4 34, 2 ve FE XA 2D E St om, A ohgel BE &5 @

& % HRCT 274 w43 wae 72, 3)
FVC T TLC7F 10% ©l4 F7HAdigte] Hof
£ 200ml °1% 37h3Au Dleort 15% o4 2
7Hatgkel Ao % 3ml/min/mmHg °1¥ 37h
A4el X 71E 3 M olge BEE BT

‘BRolE AL, olsh Wuldl AP A ‘o

8 G oz BYsA.

8) oH FHE It

AE oA g FAEE IA SEAR YR,
280l gE B¥E grade 0, FAE] ov
oA g WA oA WAE TRE §HA
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g &x £3¢ch. NSIP #7te] 2HRo|= A&
oA HWEZE BH(%)o] FUYF 265%34-
51.0%)& CP & 10.7%(2.2-430%) ®t} %7}
o] e A%E BYoy EAGHoR Aol
Ho|x|= % UrHp=0.057)(Table 1).

2. NRYS

1) UIP BXloflM X[ 22Aof E X|Z28HS

UIP gabollA 28 ofAlof W& 67194 xaut-g
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(65.4%), o3} 631(23.1%)8 BT, ~H 2ol A
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Table 2. Comparison of treatment response by treatment regimen in UIP

CP*P (n=26) P only (n=6)
Favorable Stable Deteriorated Favorable Stable Deteriorated
6 Months ~ 3(11.5%) 17(65.4%) 6(23.1%6) 0(0%) 466.796) 2(33.3%) p=0.638
12 Months ~ 3(11.5%) 12(46.296) 11(42.3%) 0(0%) A4(66.7%) 2(33.3%) p=0549
Last F/U’ 27.1%) 12(46.2%) 12(46.2%) 0(0%) 4(66.7%) 2(33.3%) p=0.590

CP*P Cyclophosphamide* low dose prednisolone; P-Prednisolone
* Mean duration of F/U: 21.3£12.7 months

Table 3. Comparison of treatment response by treatment regimen in NSIP

CP+P (n=14) P only (n=9)
Favorable Stable Deteriorated Favorable Stable Deteriorated
6 Months ~ 9(64.3%) 5(35.7%) 002 9(100%) 0(0%) 0(0%) p=0.116
12 Months ~ 9(64.3%) 5(35.7%) 0(0%) 7(77.8%) 2(22.2%) 0(0%) p=0.657
Last F/U"  5(35.7%) 8(57.1%) 1(7.1%) 6(66.7%) 3(33.3%) 0(0%) p=0.303

CP+P Cyclophosphamidetlow dose prednisolone; P-Prednisolone
* Mean duration of F/U: 30.2%12.8 months

HAWP)E BAT, ~H2oE ARTe 33 o FF Uol KA Aele UATHp-065
08, 93 4d667%), O3 2(BAE Mol F  (Table 3. WF 30212849 HF 4 ¥

F7bel felg zelE: YATHpP=0549)(Table 2). Al oHAlol W A@HeE CP A& T2 545
B 213+12709e) HF F3 dFA CP A8 #(35.7%), oHd 8a(57.1%), <3t 18(71%)% 1,
& 54 28(77%), ¢HA 128(462%), 3k 123 sHEols Nare A 6a667%), ¢H 3
46206)% B3, 2H2olE AETFS &4 08, (333%), o3} 0#lE Hof NSIP &4e] A8TS

obA 42(66.7%), 3t 28(33.3%)& R UIP & & g A £ o BAHIAY x| =2 oF
el A RS F2 ots Ex dAeE BAY Az 7kl Ko Aol ATHP=0.303)(Table
At N BUAT el FAF Aole fAT 3.
(p=0.590)(Table 2).
3) MaExtel xE/2H oigol mE X|=US

2) NSIP &xiollM x|zetxol e X 2etE A okl Aol 2ATH olFe wE 671
NSIP &xfollq X& ofAlo] wE 67144 HExw g5 A@Hrs-e NSIP &7 33 18#(783%),

go Cp AaTdA Fd 9:(643%), ¢ 53 oFA 5aE(21.7%), °tdt 0dlE, UIP &ate] 34 3
(357%), ¢t3t 082 B3, 2HREO= ABTE #(04%), oH4 2181(656%), o3t 8¥(25.0%) BTt
54 98(100%)8 B & wbell FoE Aol 7t A @ukgo]  EUTHp<0.001)(Table 4). 127144

AAtHp=0.116)(Table 3). A& F 127H¥A A= AgHreE NSIP &7 &4 16#(696%), 4
WeT CP AaTolM 34 93(64.3%), A3 52 781(304%), o3k odlz, UP #xel &3 39
(357%), °tst 038 BAT, 2HRE i]?ﬁr_f% 9.4%), A 1681(50.0%), 23 13(40.6%)2TH
A 78/(77.8%), ¢4 2#(22.2%), o8k 0 E A @ubgo] EUtHp<0001)(Table 4). B 25%
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Table 4. Comparison of tréatment response by histopathology

UIP (n=32) NSIP (n=23)
Favorable Stable Deteriorated Favorable Stable Deteriorated
6 Months 3(9.4%) 21(65.6%) 8(25.0%) 18(78.3%) 5(21.7%) 0(0%) p<0.001
12 Months 3(9.4%) 16(50.0%) 13(40.6%) 16(69.6%) 7(30.4%) 0(0%) p<0.001
Last F/U 2(6.3%) 16(50.0%) 14(43.8%) 11(47.8%) 11(47,8%) 1(4.3%) p<0.001
* Mean duration of F/U: 250+ 13.4 months
Table 5. Significant (>grade 3) adverse effects of treatment regimen
Cyclophosphamide (n=49) Prednisolone (n=47)
GI trouble 3 (6.1%) Infection 5 (10.6%)
Hemorrhagic cystitis 2 (4.0%) Anxiety 3 (6.4%)
Hepatotoxicity 1 (2.0%) Insommnia 2 (4.3%)
Leukopenia 1 (2.0%) Diabetes 2 (4.3%)
Gl trouble 1 (2.1%)
Hypertension 1 (2.1%)
Skin eruption 1 (2.1%)
Total 7/49 (14.3%) Total 15/47 (31.9%) p=0.006

1347449 HF F4 #3 A xzHe w3
NSIP #AelMe 34 118(47.8%), 9 117
(47.8%), °tst 12(4.3%)21 8 UIP &poja=
A 2#863%), A 1681(50.0%), <3t 143
(438%)& Hof NSIP &3} Agukso] gu F
*ATHP<0.001)(Table 4).

3. X Aol £ag

AR AR Ak 149 o4 CPE E&qd £
498 F 214(42.8%)7F 2347 oA, FE, 4
S8 wE AANGH), 9RZG), 98T A
@), 2384 wRGE), F425 F20H), o
FERAAED, AFAY AL B9 F=3 Bag
FHEE AYsdan, 2HBmE Hegy 3
428 F 32A(762%)7F ARH e AF A6
), FxGHA), W Tzdd), o), g
EXEE), EUFEE), 293H), 287 Foj

A), TEGAHA), FRAAD0H), F2LA18)
S ke R8-S FEYrt o F grade 3 o
el okl RAL(RA RAgow Q) Fos
TEHAY & ke wAsl Bad Bog
AR Qle) Al F9)wt 1@ Ae 2z
ol ARTAME HHOR AMYS 18T w3
AT 2 53(106%), 2 38(64%), Gx 2
Hd3%), ¥HF 2843%), 2371 B 19
(219), M= A = DY 18(21%), 33tz
1#1(21%)7F g4ste] CP A gdol o) 2807 %
o 32(6.1%), 284 3 281(4.0%), 4T 7
4% 1#20%), 39 1320%) 7t §o)aA A
ZAF oAl RAE wwsl E34rhp=0017)(Table
5).

I @

B APE P 829 A& A4 g ola
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s 2AREL HA4d &7 A oY e =
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1}, 1) NSIP &250lA Aol @Al A=
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sphamide’} 2#Zol=rth $¥sirh= Y& £
Aol o = Aret At

zuty ¥ A43%(idiopathic pulmonary fibr-
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It olstel X gHrg SO ofAsA =g o
A7} g #ANE 4FHes ARdve 34
oA zdHzol=1} WAARAA/MESHFZEC]
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mized placebo-controlled) @77} o012 &3k
7 ohekst 2F3H olPEo] ETE 3lof 1
A%z e oA odgel Ad®. At
7t OTE FHH ATER oY 4B AEE9
yzA7 A% ane F9aA a7 uF
§32813)(ATS)S 438 &%7183l(ERS)S] IPFOl
g 2 &l AgedE @4 AHgEHE BEE
Naye A& 717 dAFoly #e d FIE T
e v A7t ok AU PR AE
ol 7b4 Bo] ALEHUY oFE2 2H|Ro|=lH,
HE AH ot &% Fo7|7, Sl o
g Hi ATEL YA ol drEe Ae
oF 2%6-57%9 Az¥rg-g Bty HuHy Ut
27 e ged Byt =E3, A wE R
Aure 71567t Badhd Hol old we Az
& ofa BAgse] FAst g3 e v
528 35)(ATS), +HEE7183(ERS), 95579
3(BTS)A M= IPFS X80 &% 2H| 2ol

lo 4N

= A4S HHgstEA EEE H8e] HE @S
93] AHZolt ALES HFsor drt At
= A,

ofE Rzlg oz AHZO=E AHEH & flE
FAEo} 2 Ro|=d] whgo| gl EAEN
= A TEYEO AMRHWA A¥ m AVt
RuHPOF 0 oAzt olFe] BT AX
Exdorge] g HE EIF BAZE Hoh
Cyclophosphamide®] 3% 284 W34, &+ o
A, UG, 287 Zol, @rZF, A7 Fol &
oo Wl wEW 5 otgFde] AU Av
nRY - olpry Bargo] Wik azathioprine™ 2:°]
U &3 WA cyclophosphamideol] wA[A] &
¥ Az wFEFRIATS), FHEF7ES
(ERS)NME Al 27 & $-94¢] FH=A
e AHN zERol=gt MEEAGES HE
awe Ansn gy, 2y AERo|=ed W
o] gl IPF &&tollA¢l cyclophosphamide &
avtel g H2e A A7 A wa2d
Agjgolze] wrgo] Q¥ IPF #xh+ cyclopho-
sphamided] = ¥+&o] gitta BudgL, & &
FolME UPE X&ekAdl #AAglel Xgwgol
7 ¢e 245 5tk

NSIPY] X &o] YoM E 2HFEo|=e] AL
Zaso™ g g Foolu &% #F
o e ALz s F7|Foizt astn 1o
wa mztgol Ayt g0 AR AP &
golc wExarl 36 FHE HolA ¥
o olgd FASAA AGIAANE FIFOEH
Arats wPNAYE Bivt 93, 0e d
FAME Al wE BEI ol gl A
z Rustz gF. 1 99 AFeME NSIP7E
UIP Bt xzubgo] Foub oA Xagd A
o= A F7b QA A2 BaE v 9
sw Wesdoz A4 o] F2 dFT Rl
=(cellular pattern) NSIP7} Afel7 et
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(fibrosing pattern) NSIPRTH %7} 203 o
A QAR B oo cellular NSIP)
®28 A7)7F Aokcellular NSIP 3@, fibrosing
NSIP 208) o8 Mg £+ Atk gas of
A7) NSIPY | go] AHZo)=9} Wz )/
MESGES] Ho] ) Hms J7E 9x
T NSIPE 2HZol=4 cyclophosphamide 5%
o & ARWES Holmg of4 Rggo} x
HEolE 715 o 5 249 #AZd wat
HAE HH3d @ Aoz AlmEy,

= ATlA XEgdARE AMgE AHEo|my
378 cyclophosphamidet= B% Ha-go] A3
Btou A9AQ 29 59 $2 Hagoy 1
=g 2#3W 774 cyclophosphamider} &2}
& WA ou A etk 28U cyclo-
phosphamide= % &% 10g o] Zg3w 37
A RAgoR Tk M 2o NYH Rzgo)
A 5 glon Wy Bed A9 2¥guay
o WER F7M8EE cyclophosphamide® X2
FAZ FAseE £ Fo o] Howy 1Y
ol 1314 Fosh= 1184 A A & (intravenous
pulse therapy)7} Ans7|: $® w3 ~g=z
ojEE Ut oR AgureS 3749 oo o
+ 3= 9 cyclophosphamide™ #oj% 3-6714
AE ZIgeol AEWeo]l Yehte Roz oy
A Aol® A5uhge] £E% kg Mo 9o 1
Bstefop gtk AHZol=1} cyclophosphamide=
B gl Ale] e o]l a9 £ qlo]
A BRI o]2 QU Alo] muE AT B
ArolAe 2 HEs} 182 25 gy o= X
& 4 FE8 dE 29 o uisk 44 ¢ 3
7HE AlBE AR oy FExaE Hy wre
#18l trimethoprim-sulfamethoxazoleS %2 o =
Folg A% e ATA HPE da zal
g 7SS Row 349

HE2 22 cyclophosphamide= =94 UIPol)

Mo 2HRolES) mariAz Xg gas) we
UL, 24 NSIP XM= A8 777 2H2
olmsh FEAUA F2go] Hol FF Azmop
A A5407 89 4 Qg AoE Alngd

2 o

IS Z_}:ZE
o AH&E I Qo Wel Ao wul g rHs}
231 F3hgo] @l cyclophosphamidest z+e
AEZY FEEo] 2HH D Yot ey 1 &5y
R 294 disA ol T =gho] Br} o]o] 7t
oFAle] AgEH F g fis) Udojrux B
ATE Al st
A B
1996 7858 200249 697bA] AN L o)A
TEH HAAE B $79 Sy Ay
&2} 87H(UIP 619, NSIP 26%)% tjgoz g
OFAl, ABWHE A okE B8] did TaH =
& A¥edth AZMEe A4 6749 oAy
AEHQ okl Felo) okxl Fol T g o]Abe)
A o] olFolx #a 558(UIP 328, NSIP
HEez A8 & 6709, 12709 94
71s AAL WA 279 X E )
ToR 53, b4, obst(Ab 23hE BHF AL
FE AL Hh @ FF o4 o4 =)
T &2 glH(2HEE ©E gw 48
P g 8¥ 988 Waos 2Asg

1Y Hde gz 2HZo|=s} »

K}

&3
r )
s Mo

@)

1) NSIP &2p7F UIP @3teth of 4 28] Abg
Rlol &3 whgol WUATHEY: 783% vs. 94%,
p<0.00L, 12704: 696% vs. 9.4%, p<0.001).

2) UIP &4 kAo me 2)guhge] spoji=
A THp>0.05)

3) NSIP #2}olA] ofAlo] ma x]guhe-o] xpo)=
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AR THp>0.05)

4) g Hzggor FAJl F
ol XNEPAME  #H4Y,
cyclophosphamide X g&TolME A Fol, &4
A 7d Eo] 1, zHEeE= A& (154,
35.79%)1 A cyclophosphamide X &w(7#], 14.3%)
B} Bokh(p=0.017).

4 g

2@ 2ol BTt ¥Fgo] A1 FFH A8iY
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o
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