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The 73rd Annual Meeting President Lecture
DRUG-INDUCED PNEUMONITIS
Ariyoshi KONDO®

Drug can cause various types of lung damages, with drug-induced pneumonitis (includ-
ing acute interstitial pneumonia, usual interstitial pneumonia, desquamative interstitial
pneumonia, nonspecific interstitial pneumonia, bronchiolitis obliterans with organizing
pneumonia, eosinophilic pneumonia and hypersensitivity pneumonitis) being the most im-
portant among them. The incidence and the causative agents of drug induced pneumonitis
have varied over time. Before 1980, anticancer agents and gold salts were the main drugs,
and the number of causative drugs (61) and case reports was small. Recently,
pneumonitis has increasingly been caused by Chinese herbal medicines, antibiotics, chemo-
therapy agents, anti-inflammatory drugs, analgesics, cytokines, and gold salts, and the
number of case reports and drugs involved (177) has increased.

Drug-induced pneumonitis has characteristics that depend on the causative agent. Re-
view of our patients and reports in Japan revealed the following. Pneumonitis caused by
anti-inflammatory drugs, analgesics, and antibiotics generally develops at 1-2 weeks
after starting administration, and bronchoalveolar lavage and histologic examination of
lung biopsies reveals the features of eosinophilic pneumonia. Such pneumonitis is associ-
ated with a high frequency of a positive drug lymphocyte stimulation test (DLST), and
has a good outcome. Conversely, with pneumonitis caused by anticancer and immunosu-
ppressive agents, the onset is often delayed and the disease has features of diffuse inter-
stitial pneumonia and pulmonary fibrosis. The frequency of a positive DLST is low, and
the outcome is generally poor. Pneumonitis induced by Chinese herbal medicines, gold
salts, and antituberculosis agents has intermediate features between the above two types
:i.e., it develops after 2-3 months or six months (gold salts), and resembles either
eosinophilic pneumonia, BOOP or interstitial pneumonia.

For in vitro identification of causative drugs, the DLST and the leukocyte migration
inhibition test (LMIT) are generally used. The latter test is superior in sensitivity, sug-
gesting that the mechanism of this test involves cytokines such as IL-1«, IL-18, IL-2,
TNF-«, and IL-8.
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(2 & 2R MR OB LIRS 5 KM 2 HiREE
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POBEERIRREL, OVF AR E YN 5 B ER M 25
DFEZRETH0DW LERATH S,
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%), RLORMERE, HRECRENREL CORERE
AHBEL, ST 2BH0E AR, TEEEk
R g%, PAZEMMISE K% ) B L%, SEAkE
7 BE MR g, BB KR EOREGEERETH L]
EF B, TDLD) BEAMRA L ORE LT S 51T
KIEDZWHBLT LOBSH TR, POREDKRTOE
BIAHE ENTVBRTIIR VT &2 52 0EE IS
TH DD, UFAMFEAERE Y 2T 5 BEERERD
1.4% Y, H50i31.9%2 THY, AEEEZED#0.06%
HHIF0.T3% % EHDL L VDbNEY
FHIMRDOEZZ, VW) T THRIBHEINLEAD
BECHEEICL > TERY, BRI > TEBFALN
5o EE 19804 LI, 19814E %> 519904E, 19914655
BAEE T2 TA B &, 19804F LIBT3 R 354 o f4H
b A7 (BB T, HUEHIFFIC Bleomycin 12 & %
BDOWIEEAETH 7253, 19814 A & 19904 0 1048 [
TIF105FEMH & Sm L, BETIRITTREEMU IR A TY
%o MEHAEGI SR b 19804 LIRTIC BAERFFE & 70 & CHUE &

F1 FHMEORE L 2 DEE
L I féﬁ%g e g N s
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xR2 EFHABE T CORSHH L xEE
& #® oA PAEWE PrkEAZH| TH 2SR R
n= 51 7 16
w5HE (H) 163.4+121.1 10.7+6.8 102.6+131.7 4.2+4.0
%58 (mg) 655.91+618.6 13,111.3+21,690 | 20,766.7+23,223.5 2,191.7+£942.6
Peplomycin Methotrexate Etoposide Cyclophosphamide Busulfan
25 12 12 5
42.4424.7 67.3+32.6 287.5+109.6 363.3+734.5 702.0+406.7
125.4£77.9 326.2+289.8 7,630+2,236.5 21,091.7+38,268.5 1,617.2+1,524.1
D-penicillamine Bucillamine S EHE+A Vy -7y
2 10 36 12
630.0+42.4 88.5+23.3 65.7+£64.6 62.1+39.8
106,200.0+89,532.8 17,950.0£5,409.8 2,912,569+14,525,699 | 244,400,000+181,141,565

A —7xav
11
63.4+47.8
138,800,103+151,996,825

N7z Bleomycin fli %1966 % BrAt4 1UE, £h 21130
B, 21861, 338B1C, FEAHMOBEEICH Y, F§i121991
ELEOMNDPEETH S, 72, BEEFOHEHD19
804E LART 1L HTAEH] (Bleomycin) R &HHI AL 5o 72
B, LTI WE - fbEREH], S8, HRH
R R EAEIN L, ROETIELE, (¥ —Tuy,
PUAEWE - LFHER], HABER % EokENEILD,
BEROZHIES RSN S (F1), EFMiLOHMBIHE
EZ L OFEATIEL BT TH 205, HIIF10% LD
MBEHEZRTERODH S,

R R DERKRE

FRRIEH DL\ 72D 4 DIEHN OV TIERDS Z L1
Hsk 22025, BHNICX > TETORBIALNS,
[54E F CoG MM Lk 58] FEHRMALEE TO
EHR OS5 R %, LBROHES 22 RIBHNI
DWTERIIR L7z, RAABEMOMBEIIC B 5 I KE
HIRHUAEWE I X 2EHIMR L, HERBEH»S 1-28
BCRIET DI LDE L, EHERA VI —T7 a2
2 7 APPSO, PUERANE 3 7 AR, S&BANIIFEH 5-6
A THo7, PLHAI O F TIE Peplomycin &
Methotrexate #% 1-2 #7 A THEHPF < B L 7227,
Cyclophosphamide i& 1 £#, Busulfan (2 £ 4 &

FCEFEAA -7 20 BIUOA VY — T 20y ORERIZEA TR,

DELC2EELTHolz, LAL, INHIEHETY
FHHETHY, EHEFEE (SD) OKESTLHH5 &
HIZ, FVREMICHBTAZ L TMIBLRET S
BEDBHDLIEIEBETNETH S,

[BEHI 2 D BRRAEIR & BRPRARASHT L] SEH M 98 & ik
IZABNDRERIE, B, B, BYNhiET, £he
n15%, 77.2%, 91.1% 1A LNz (£3), K& 8.9
BIZFRO BN, FHEERATHRIL L, RNTH
KEEFER], VUEWE TH o, TRBERBREME TR, H
MERE, IFERER% DX, AKikoitkE, CRP ED LR,
GOT, GPT, LDH, r-GTPfa%z oM, %VC,
%DLco, Paoy DIET 2R ENARSNIZAH, N5 ITHE
FIZE > TETOEND Y (Kruskal-Wallis test,
multiple comparison methods), FIMEKELILTH %8
A, PUEME, PUEHIR T, IFERER% IPUEH,
) < FH, EHREEH THmMAAS R, CRPfEiE
[RIAR V2T RSB H R AR W B CREIMETR ASR H 7z,
L2L, WINbEREOHELERT HULENH LD
T, BHRICIZEEZEL L,

[FEIMBaEE (BAL) BTR] U'F AMATRE DR
REZ MR 2 FE L LC BAL 3B HRBREETH 575
FEHIG R TIE ) 2 SERRIFERER BN, CD4/CD8HD
BT EREERTHENEL, ZRHEBERICL-T
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&3 EFMIOBRER S & CIZERRREFT R

5 B % Bk Boin g % H k% IFERER (%)
n= 272 228 269 516 173 157
HIBBEEE (%) 75.0 7.2 91.1 8.9 9224.5%+4905.0 8.7t16.4
p-value* p<0.01 n.s n.s p<0.01 p<0.05 p<0.05
ARIL mm/h CRP ALP GOT GPT LDH r-GTP
125 149 72 114 114 125 53
55.2+35.7 6.8+7.3 207.1+154.5 | 48.8+42.1 49.4+75.0 | 534.9+280.4 | 78.1£79.6
n.s p<0.01 n.s p<0.05 p<0.05 n.s n.s
%VC FEVi0% %DL o Pao, Paco,
83 81 50 184 145
72.1+£20.2% 82.0+10.8% 55.8+15.8% 99.1+15.5 Torr | 35.3%£6.5 Torr
p=0.097 n.s n.s p<0.01 n.s
* KA R COEOHERRT,
Kruskal-Wallis test, multiple comparison methods
R4 FRMROKESMRLEE (BAL) TR
(1)
Ntr% Lym% Eos% CD4/CD8
n= 72 85 76 80
mean+SD 8.8+£9.9% 38.7+24.4% 12.2+20.1% 1.3+1.6
p-value* n.s n.s p<0.05 p<0.01
* KRB AH COEDERLRT,

HTFORBDHR SNz, K4 ITEAMREKD BAL Bt
RERLAZDDTH D, FHERB, V) v 732K%, IFEEEK
%ix e dITHMERL, FEEEk% & CD4/CD8 THH
HMOBEEENREO S N7 (Kruskal-Wallis test,
multiple comparison methods). 3 7% b HIFERER%
T SR P E THINMEm A A S, CD4/
CDS I HERHIE+ A vy — 720y, YT~
FHI % ECEHEDSLOUTORMEZ R L7z, T4
fase, WFHEk%, U v /ER%, HEER%, CD4/CDS8 M
TOREE AL L, 1) VISER% & FHEER% & OB IZA
DOHE»ED SN (n=T72, r=—10.3938, p<0.001)

(H1), Vo zkoimtEL 550 FEEERORM
BELVESFEL Tz, 512 BAL S EO&ES
il (FEBEEE) %) »/$%%10.69+6.99%, FEEEK0.27
+0.64%, BFHPER0.94+1.31%& LY, E&® FR% +2S
D D24.7%, 1.55%, 3.56% &£ 5 &, FEHKIFREHET
131) 285k % 13 89U 6051 (67.4% ), IFEEEKTIBY H 52

Kruskal-Wallis test, multiple comparison methods

B (65.8%), GFHERIZT6HIH466] (60.5%) THML,
CD4/CD8 %5 1.0LLF % 7~ 3 EB £ 8461415061 (59.5% )
IR bz, 4 OEHITIZ, WHRERH L AemwE
HIUFERER % OB % R THEFIOFEEATE <, ) ¥ 755K %
) U FHIRESETE L, ERAID T ISR
(£5)o YLEDOFTRIE, MHASUEH &AEWREIC X 2
FATIFEEERMERG 26, $0) v~ FHI & BEHEIC L DA%k
MR, SRANIZOREONS -2 & EDHED
BN EERLTWVS, ZDOMl BAL MEAFHIIA 225,
PUEHI D etoposide A4 ¥ ¥ —7 20 ¥ ThH Y VI3Ek
% DN BIEBIHFRD HIiz, TD X HIZEHNIHT
DI ORSEEAN & o> THIPIZRR Y, ZOEITHEH
MR FERTF D, OV TITHEBE R ERROEE L
TENLTREMDE 2 Sz,

R R DREG
FEHMROFBERBAMNFRRIINITII A0S
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Eosinophil
(%)
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Lymphocyte
1 AR ORE XMt T R
1) v SER & AFEEEK
F5 FEHROKEZ Mgk (BAL) AR
(2)
LY E B AEME LUy~ FH | IR
TFHER%
n= 22 10 7 6 13
mean+SD 10.8+10.6 9.7£12.2 2.0£2.2 4.2+4.3 10.0+10.5
P PR 77.3% 50.0% 28.6% 50.0% 61.5%
) IR %
n= 22 13 9 7 15
mean=+SD 43.2+16.4 37.4x27.7 35.0£35.56 40.8+8.2 33.56%25.2
Ry PR 90.9% 61.5% 33.3% 100% 53.3%
T EEER %
n= 22 11 10 6 15
meanxSD 4.4+5.3 5.5+7.8 23.56+£28.5 2.3£2.5 29.8+28.9
[ZREES 54.5% 63.6% 80.0% 33.3% 100%
CD4/CD8
n= 22 12 7 8 14
1.0LF 77.3% 75.0% 42.9% 75.0% 35.7%
BrtksR © IEH LRI E 2R RERI O
IERERR 1) Ntr =3.56%
2) Lym =24.7%
3) Eos =1.55%
HEBTRBRENTEZY ~8) 25, ThbikFEoHT pneumonia, UIP), (desquamative interstitial

HBHEREIART LI, 1) FELEMEMFE (non-
cardiac pulmonary edema), 2) @M F AMME
i (acute interstitial pneumonia, AIP)/U%F
AR E (diffuse alveolar damage, DAD), 3)
PHZEMEMI SR E XK & E S 2 LM % (bronchiolitis
obliterans organizing pneumonia, BOOP), 4) &
FEERMERT 25 (eosinophilic pneumonia, EP), 5) 1&
HOF AR E MR - FifRHEE (usual interstitial

pneumonia, DIP), (nonspecific interstitial pneu-
monia, NSIP), 6) W3HEREE (@#HMEM% (hyper-
sensitivity pneumonitis, HP), Z oM} (24 T&
b TOEAET HIEH G FEFIIR L7225, F—3EH
THRRLFHBEERTHEOD D, EHHT 2 S
BEEICE o THRAEWAETHLZ LX) 22T TD
&9 HIREROMIC, FEHING R (PR < S FIfF
W2 & BHtige T T B fE bR i D E A A4, AL
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®O6 FEHIM K OIRIELG &R IR

FREEI AT R R 3
IR A Acetylsalicylic acid, Blood products,
Noncardiac pulmonary edema Chlordiazepoxide, Codeine, Cytosine

arabinoside, Epinephrine, Ethchlorvynol,
Haloperidol, Heroin, Hydrochlorothazide,
Hyskon (dextran-70), Interleukin-2,
Isoxsuprine, Lidocaine, Magnesium sulfate,
Methadone, Methotrexate, Mitomycin-C,
Nalbuphine, Naloxone, Nitrofurantoin (acute),
Paraldehyde, Penicillin, Phenothiazines,
Propoxyphene, Propranolol, Ritodrine,
Salbutamol, Terbutaline, Tumor necrosis
factor, Tricyclic antidepressants

S0 F AR E MM & Amiodarone, Amitriptyline, Azathioprine,
Acute interstitial pneumonia (AIP) BCNU, Bleomycin, Bucillamine, Busulfan,

O F AVER G & ' Captopril, CCNU, Colchicine, Cyclophospha-
Diffuse alveolar damage (DAD) mide, Diclofenac Goldsalts, Hexamethonium,

Isoniazid, Melphalan, Methotrexate,
Mitomycin-C, Nilutamide, Nitrofurantoin,
Penicillamine, Procarbazine, Streptokinase,
Sulfathiazole, Sulindac, Teniposide,
Vinblastine, Zinostatin

PAZEMMSE ST % 1 SR ALRi & Amiodarone, Bleomycin, Chlorozotocin,
Bronchiolitis obliterans— organizing | Cocaine, Cromolyn.sodium, Cyclophospha-
Pneumonia (BOOP) mide, Gold. salts, Hexamethonium, Mecamyla-

mine, Methotrexate, Mitomycin C, Penicilla-
mine, Phenytoin, Sulfasalazine, Tocainide,

Rediation
I RRER IS 2 Ampicillin, AVC (vaginal) cream, Bleomyecin,
Eosinophilic pneumonia (EP) Captopril, Carbamazepine, Cefazolin,
Cefmetazon, Cefotiam, Chlorpropamide,
Cromolyn sodium, Doxycycline chloride,
Imipramine, Latamoxef, Mephenesin,
Minocycline, Naproxen, Nitrofurantoin, PAS,
Phenylbutazone, Procarbazine, Prontosil,

Propranolol, Pyrimethamine, Serrapeptase,
Sulfasalazine, Tetracycline, 44Mg, /NERE

12O E ALV -G R - BiARAERE Amiodarone, BCNU, Busulfan,
Chronic interstitial pneumonia Chlorambucil, Cyclophosphamide, Gold
Usual interstitial pneumonia (UIP) | salts, Melphalan, Methotrexate, Methyl -
Desquamative interstitial pneumo- | CCNU, Nitrofurantoin, Peplomycin (Bleomy-

nia (DIP) cin), Phenytoin, Pindolol, Procarbazine,
Nonspecific interstitial pneumonia | Sulfasalazine, Tocainide, Uracil mustard
(NSIP) LY
Pulmonary fibrosis
A ZEETE R Acebutolol, Cromolyn. sodium,
CIP + granulomas ) Methotrexate, Procarbazine

BOOP + granulomas
Hypersensitivity pneumonitis (HP)
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7 EFROFELTE
& A HAEWE PUAEHA TH A SRR Ly v~ FH|
HRE 87 57 10 24 9
LT 16 0 0 0 0
FEEE (%) 18.4 0 0 0
Peplomycin | Methotrexate | Etoposide | Cyclophosphamide Busulfan PUER &k
39 11 3 14 7 92
27 1 0 12 5 50
69.2 9.1 0 85.7 71.4 54.3
LS HHESA -T2y Avy—7z0y
72 12 11
8 3 3
11.1 25.0 27.3

£8 HA %D DLST Bk

E I Bt (%)
LA 33.3
B 72.7
ST 67.6
WEHEA A v F— T2y 25.0
PUAEREH 85.7
A 58.0
TH ST A 89.5
R Ak s 20.0
& Bl (n=175) 66.9

EMHbN, B Y PRSI TNBI LD H D,
HERBIZ b IZHBIR N OBEER & ) B 7ERITY,
O AMREEE (DAD), BOOP, KFERERMEM %,

DEANEE T UG58, BRMERE % & DX Y — V3 H D
h7z GHBIBIIERE) o

KRR D F#%

EHFIMROBHIITE L LTRAT S FHRIPFEH SN
BN, FOTRIGERER OB Lo TRER S, Fl2
3, FHROWEXRTETARS L, PUEWECHHRIEH,
THREEIRR], ) 7 < FHl% ETIIFRTHIDA S i do
7oAs, BEHEIZI1.1%, &RANL18.4%, EHEF 1~
F—T7xzuryBLPA vy —7 0 IFNEN25%,
27.3% & R*E <, PuEHKITIE Peplomycin (69.2%),
Busulfan (71.4%), Cyclophosphamide (85.7%)

PEEEERL, FERARTH -2 (K1), Ih%
fifi ORREF BT RRPEBRRIT R &t b L TA B &, IfFRREK
MR RDINY — B RTHEEITFHREFTH o225, 8
PO AR RV 4 IARAMEAE D /85 — > & & BIGE
B FHRARTH 72,

EREEHDORE

EHIERORRER 2 FET ST EITLTLOIEST
v, BRICEBOIEH % FEICEH L Twa5E10E,
EFOFZEITH LV, BUE, EREFAOREEE LTHY
SNTWABHEE, 1) FHRHABR (challenge test), 2)
H (12X B) ) kil (drug lymphocyte
stimulation test, DLST), 3) K Mi¥ki# & [H 1k 35k
(leukocyte migration inhibition test, LMIT), 4)
MR (patch test), 5) ZOfl, TH5, FHIZ X
AFRBBRIEREOMED S BETIHRROEGE * I
EfrbhTwnhv, 7, HERAROEFMEATIIAEH
EAE N, L7zdTo T, BEEL LTITbI T hE
iE, a9 =Y ¥y VX=X TEBIN TS DLST &, 2,
3 DHIFR TIThbILTWwW5b LMIT TH 5,

1) DLST O Rt®H . SEEAINM AL TER S h i
DLST OBt E R L7z2ONEKE TH b, EFMikE
he LTomMEHEIZ66.9% (n=175) THo7225, HE
SERACPUREH, SRF % EOBERITBENE <,
ROTHESHE, EMELREThH o7z, PEHIRA v 7 —
Tz VIMEETH o7,

2) DLST & LMIT : [F—3EHNI 0§ 5 Wi o by PR
B LA R vas, LMIT o Bz IE DLST
DZFNIZHREERT (I L IR 0F + DLST
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1000 -
° SR/ BRI
100 |
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T <
o4 -3 e
* % g xLMAF
[ ] ¥
LI S
1 8 (-} o > ’"x t=4
s B g °
° ° OLMIF
0.1 |
o
o
0.01 -
IL-1¢ IL-1f 1IL-2 IL-5 IL-8 TNF-«
&2 HiskeEERIERBRE A M A~

BERIERINGE DR gy A b 4 > OKE)

Bid2.2%, LMIT BH81.1%), #7818 T o 3H i &
BNV T 72 LMIT OB T, Biei%85.9
%THo729,

3) LMIT O/ : HImEk#EEHIERER T, HFhEk
D% HIET 5T (leukocyte migration inhibi-
tory factor, LMIF) & ¥l % {R# 3 5 i ke
#EE#ERK T (leukocyte migration activating fac-
tor, LMAF) #HEL O, B-52 % AREH T

LMAF 2SR &N 2 Z L% L, EHFETIE LMIF A
S AN BEY U SERISREER &0z br
L kEROTA b4 V2 ET S E, LMAF #ilt
BT IL-1a, IL-18, IL-2, TNF - o i33HER
MOMBIZHRER T 5 2 4% <, LMIF RHHIT
BAZF R EBRERTTAICE T, THIZHLT,

IL-8 iZ LMIF RHEBI TR T 2RTdO0E o7z, %
T BEER MR R D /85 — &R LIS i 2o 72

W FE ISR
FAIHA
Z 0t

EVES
S5

TLAEME
1K J B A
(HiasAHl)

FEAE F TOHIME

R B R R
DAD, AIP

Ay —7xay
) < FHl

B R MR 2
FiARAEAE
DIP, NSIP, UIP

i -
SEAEHDHIA
e

2N
1) 3%k (BAL)
DLST K&tk

REE TOHHEW

B3 FAKORE
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72, IL-5 3EBI A% { —EDEITRS W edro
72 (02) PEBITHLOTHERTE RV, IFF
HRoMEREIZIE [L-1a, [L-18, IL-2, TNF-a«
HEDME L, #EEMIEICE IL-8 DETAES LTw
AU BEMEATRE S 72,

BEbhbWIC

BRI R DOEFIFH SN EHOBHPHEECRE
N, BRICX->TEDLS, BETIRERE, VEWHE -
LR, KEHEA, SRH, HAEFBR, $1
A VIR ENER DRRERTHBH, FHMROHE
BIETETmL, EREHOEED Vo %9 Sk
bz o0d b, BHNIT HEOIGIE, F—%HT
HoTHEKIZE VB2 BRIEERTHE DL H D7, i
HEANZ L > THTOHE#M LA SN, JEWERHAHE
FARNC X A5E IR T TOMMIZE L, IFBEERMMi%
DISF =B EDLZENELFRIZBFTH o7z, T
WZxF L CHUE - RIERHEIRIOS  ZRET TOHE b E
{, EAMBEMSEM%K - FREED/ Y -2 E )T
BIARTH D, EHERLEHA|, 15 —7zn >,
PRI S Z20FMIcH Y, —EISFEEERERE O
NE =V EMITTE AMEMEMME (NSIP 2 &) ®
BOOP /8% — > % &b, BIZFHEABRADALNL
(K 3), BEEHIOREHEL LTk DLST & LMIT ¢
Y, BHRIIZNENG.9%, 85.9% Tho7zh%, i
KEEHNZ X > THERICEESALNE Z LR, LT L
b RIERUSIZ & & FHRABEROMERIC & o THRMEERY
BEDHDHI LR EREEE LTORMBESSEHENT
Wz, LMIT ORI IL-1a, IL-18, IL-2,
TNF-a, IL8%EDHA M H A v ODBEEHHS &
Lol hs, SHRERNKORERT & BHBEICHET S X
DHLWHEELRRIEEOREILETHA I,

EFEBEE  FEBX ORESHEEAR), FER
W, TR, EREE, Julfik, WMEss., KEa
bF, MEY—, LEGRS (EHREHEHREE), &
ARF— (FrREZAR), FROELE G RmRER
WeEsdl), /Abk B GHrBRA T IUREEAR), EHEE
IRy msmbeAR), AMEF (BESHBETR
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