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A Case of Diffuse Alveolar Damage Induced by Cyclophosphamide
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Approximately 100 drugs have been reported to affect the lungs adversely. Among these, pulmonary toxicity
caused by antieneoplastic agent is being recognized more frequently. Cyclophosphamide is an
immunosuppressive alkylating agent used for the treatment of a wide variety of malignant and nonmalignant
diseases. The incidence of pulmonary toxicity is probably less than 1 percent. The first case was reported in
1967. Since then, more than 20 well-documented cases of pulmonary toxicity associated with
cyclophosphamide have been reported in the literature. In Korea, three patients were identified with
cyclophosphamide-induced lung disease. The typical features of toxicity include dyspnea, fever, cough, new par-
enchymal infiltrates, gas exchangs abnormalities on pulmonary function tests, and pleural thickening on chest
roentgenogram. The best approach to management is early diagnosis, discontinuation of the offending drug
and administration of corticosteroid therapy. Recently, we experienced a case of diffuse alveolar damage in-
duced by cyclophosphamide. The patient presented with early-onset pulmonary toxicity and died of repiratory
failure despite early use of corticosteroid.
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Z bleomycin, methotrexate, busulfan, BCNU
(carmustine), chlorambucil, cyclophosphamide
Fol vl &3] HAE5AE dodiE HE LA
ich-*9. Cyclophosphamides 8 #¥ G2 of
AEF 9 ujetdge] Mgel AME-EHE HIAAA
Ql s} Al ZA ARGHIEe] Hlsl H&ge] Ty
Hes 1% gvlex, 1967 Andre 50| A5 H
1&g o]F2 oFolAd #A7A 204 =7t BaH
o FudlMes 974 17t /HFHAHes 3
® ¥y} Quj2+?, Cyclophosphamide& AM-Z<!
ol HAgo] LAY A FY HAE, 713
794 #2383 cyclophosphamided] &3 =4
o] 7L dgF o wjg Fadh dl 1 olfE B
cyclophosphamide& #il AvjEe|=E AME3)o}
&H= cyclophosphamidedl] &3 #H A} Hxte] #
$obe A8t =] gEelct.
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0| 2 U 374YARE Aol 2ol Apdsof
ANaad el gl ga9 F£¥& 2x
cyclophosphamide & 3% 200mgos Fojuigte
o} prednisolone 80mg& ¥ FoJwioirt. o]F A
2} £3& ZolEA o S XaadFE, HY 274
94 714, 2974, 285 € 330 3{FITYo| ¥

1143 geick. 7Ky 5
o1 giglonl, AAZAe R AR, TEd
SEERES ¥S F L)

O3}A A7 | Ul BA] Eohe 122/69mmHg, W9
11038) /5, 384 243)/%, A& 383Colch 7
Fa} ARRjellA HZAHL
oA %Z Hkel &1
oo FAZoF Wdg BTk HEEA A 7t
ojuf wjZe] Frie FAFA AAUT YEE UM
o, & WA gty AAEH FAAIA 50
537 224715 o4t AR gilen Xztolut 7Y
SolM = ol 2 AT

TARLSA L BEEHAA A W 1200/mm?
(neut : 93%, lymp : 3%), 844 9.2gm/dL, &
A% 104,000/mmeojit}. EN-ga Hakz Aol
pon, dAstebzEsb @A 5.5gm/dL, v
3.2gm/dL, &% 246mg/dL, BUN 23mg/dL, Cr
1.2mg/dLelgiem &3 ASTel ALTE 4%
105IU/L3} 113IU/L2 Z7hd 478 2ok =4
Abell Al nitrites &430llen, #nAH Mdkes
TAE R gghth. Aafo] glo] Aldsh FAd ks
ZAR= pH 7.46, PaCP, 33.6mmHg, Pa0, 56.
3mmHg, HCO,™ 24mmol/L 2 A442& VERHIL
T ey @ Aol thE wrulkdAr Aiket Myco-
plasmac] F FA A= oI, Ad, 7w
2| £4] & i (bronchoalveolar lavage, ©]5} BAL
2 ofhe] W@ dukdg, WFE g d,
Preumocystis cariniiol thak 4 2 ujopdapt
240lgjor, CMV(cytomegalovirus), RSV
(Respiratory syncytial virus), HSV(Herpes sim-
plex virus), Adenovirus, Influenza virus,
Parainfluenza virusol gk sjd2a= 403U
oh A #Zdd cher F4 XA dAelA 93 8t
Flopol A v BE &ojo] B (Fig. 1), &4 e
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Fig. 1. Initial chest PA shows subtle opacity in
the left lung.

Aiksl 93 #9445 ddA 2el%(ground
glass appearance)®] &, 3¢ #HAH3 (con-
solidation) 7} #& =9t} (Fig. 2-A, 2-B, 2-C).
Haety M Il 8 Al AFAHAAHT A
Ayoz vk o E S48 He o §Es Ay w2
= HEUEE gt FAL =A% s i 2
o glEy AEER 3 gled sxyee
g o= Axse vvkd Ha4 vdizl 529
th Gl E Aokl M o]EAE Holz AH2Y HE
Matel gAY dpobdlEe] F2lo] SA gtk
(Fig. 3-A, 3-B). oj4e] 4@ thA] 94 Kyolo
th#te| Masanori Kitaichi 2ol B2 2z} 2]
#|3le] cyclophosphamided]| ¢j3t #j&4da wHag]
£ Elvigic},
oA} Y FA] d4H e 2 eyclophosphamide,
ZHZol=g Fofulg fzlelA] #H Aol LS
7] Wi2e ddt BHA FA ARE AlFeiged,
A4 HHE wiA|sty] S8t ogd 7| HANHAE
& 53 BAL 2 Zr7|82d044& Mgt #2t
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Fig. 2-A. Thin section CT scan(l-mm collima-
tion) obtained aortic level shows areas
of ground-glass attenuation in both
upper lobes.

2-B. Thin section CT scan obtained at cari-
na level shows diffuse ground-glass
attenuation, areas of consolidation in
both mid-lung zones. Note thickening
of interlobular septum within the are-
as of ground-glass attenuation.
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Fig. 2-C. Thin section CT scan cbtained at left
atrial level shows patch areas of

ground-glass attenuation in left lower
lobe.
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Fig. 3-A. Open lung biopsy specimen demon-
strates diffuse alveolar damage in a
patient who developed acute receiving
cyclophosphamide. The air space are
lined by hyaline membranes and show
fibrinous proteinaceous exudate(H&
E, x40).

3-B. Higher-magnification view of cyclo-
phosphamide-induced lung disease
shows type 2 pneumocyte and spindle
-shaped fibroblasts  proliferation.
Hyaline membranes are also apparent
(H&E, x400).
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Fig. 4. Follow-up chest AP radiograph shows dif-
fuse increase density in the left lung. Sub-
tle increased density is also seen in right
upper and mid-lung zone after two days
of admission.
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Fig. 5. Chest AP shows extensive bilateral
reticulonodular and patchy interstitial
infiltrations in whole lung field after 11
th day after steroid treatment.
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