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Modified from Reference [1E8].

I, Trequent; I, Infrequent; K, rare.
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[INEYMONIKEYX "'BAABEX "’
EITATOMENEX ATTO PAPMAKA

e OPIXMQOX: TIlvevpovikr) PA&Bn emoyopevn oo
dappoxo [Drug-induced lung injury(DLI)] opiletou wg
N TVEVHOVIKT] PA&PN mOu mpokoAgitol ord Tt Yp1on
OUYKEKPIUEVOU DAPUAKOU, CUUTEPIAXUPBOVOUEVOU OXL
HLOVO TwV oUVTAYOYPAPOUHEVWY DAPUAKWY XAAX Ko
TWV GUTIKWV POPUAKWY, CUUTANPWUATWY OLATpOoPNnC
KO OTTOCYO PEVHEVWV VUPKWTIKWYV

e AvemiQuuntn evépyeia  papudxkov [adverse drug
reactions (ADRs)]

The International Conference on Harmonization of Technical Requirements for
Registration of Pharmaceuticals for Human Use (ICH); 1994 October 27. Available from:
(http://www.ich.org/fileadmin)



ETTTAHMIOAOTI'TA

e Aev etvau akpifwc EekaBaplopévn

e Aladepel om0 Ywpo o€ YWPAX AOYw OLAXPOPETIKWY
OUCTNUATWY  VYEIXG, OLXPOPETIKWY  OLXYVWOTIKWY
gPYAAEIWV, BOCOAOYIWV

e 10% mov eAdpuPovay ynuioBepameutika

e 2 - 3% twv ILD’s eivat amd pappaka

Limper A, Rosenow E. Drug-induced interstitial lung disease. Curr Opin Pulm Med 1996

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



[2TOPIKH ANAAPOMH

Camus P, Rosenow E. Latrogenic lung disease. Clin Chest Med 2004

Drug-induced lung disease Metin Ozkan, Cleveland clinic journal of medicine. September
2001

Pulmonary disease caused by toxins, drugs, and irradiation. In: Fraser RS, Diagnosis of
diseases of the chest. Philadelphia: W.B. Saunders, 1999



[TAOOTI'ENETIKOI MHXANIXMOI

1. AmevBeiag Tollkn OpAOT OTA TTVEVLOVOKUTTOPXN, OTX
eMIONALOKE KUTTOPA TWV PPOYYwV Kol T evO0ONALaKd
KUTTOPA TWV AYYELWV

2. 2uvnlwc orrouteiton PIOPETATPOT) 08 AAAEC YTNUKEC
ovoleC
e H mapoywyn véwv dpaotTikwv HeTOPoAITwv pmopel va
auénoel v toékotnta tov Ppoapupakov. Eav ovtol ot
dpaotikoi petaforiteg dev aumopakpuvBouv e eVIUUIKES
N HUN ovTIdpdoelg, pmopel v mpokoAEoouv PAGPN ko
KUTTOPIKO Odvato
Ryrfeldt A. Drug-induced inflammatory responses to the lung. Toxicol Lett 2000

Uhal B. Apoptosis in lung fibrosis and repair. Chest 2002



[TAOOTI'ENETIKOI MHXANIXMOI

3. Me avoG0oA0YIKO UNYOVIGHO SpWVTAC TO PAPUAKO TOV
QUITTIVI 1) LIHOUHEVO QVTLYOVO

4. Evamt6Beon dwodoAimidinwy peoa oTa KUTTHPX

e Tpomomolovvtal oo moiKiAouc mepIPAAAOVTOAOYIKOUG
KO(L TOVU EEVIOTT) TOPAYOVTEC

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



[TAPATONTEX KINAYNOY

o Axkpaieg nAkieg (moudikn nAkic, >60)

e Adon

e O&uyovoOepameia

® 2UYXOPNYNON PpaPUAKWY

e AkTtivoPoAix

e [Ipolmdpyovoa TVEVHOVIKT) VOGOC

e [IponynOev xelpovpyeio mvevpova

* MEIWUEVT AVOTTVEVUOTIKT] AEITOUPYIX

e Nedpixr) SucAertovpyia (emidpaon OTIC CUYKEVIPWOELC
bopudxwv)

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



'TINEYMONIKEX"" BAABE2 AIlO
OAPMAKA

ITvevpoveg

AvVOTTveEVOTIKO Bod
KEVTPO — HUEC POYXot

AVOTTVEVOTIKO
oUOCTNMA

MecoOwpa

IIvevpovika
KLO

ayYEix

Yre({wkotog

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



AIAI'NCQ2TIKA BHMATA 1

1. Tavtomoinon autioAoyikol Gapudkou
a) /\EMTOUEPEC LATPLKO LOTOPLKO
b) Eotialovpe oe eva pappoko kabe popa
¢) Avayvwpiloupe to vtevBuvo ddppoko
i. H AavBavovoa mepiodoc¢ omd tnv €xbBeon peExpt TV
ekdnAwon twv PAaPwv moikider amd Aemta (O.I1.0. -
Y8poyAwpoBialidn) wg kot €tn (ILD - Apwdopdvn).
YuvnOwc amd pepikeg BSOUASEC WC KL UIVEC
i. O1meploodtepec PAAPeG, EKTOC QU0 TNV TVEUUOVIKT] (VWOoT),
UTTOOTPEPOUV HETA TN OLKOT TOU GUPHAKOU 1) HETA TN
XOPT]YNOT KOPTIKOELdWV
ii. Ymotpomn twv PAaPwv peTd TNV emovayopnynon Tou
dappdxkov - Eyypadn cvykatdBeon yio emovevapén

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



AIAI'NCQ2TIKA BHMATA 2

2. KAwvikég ekdniwoelg - Zvpmtopoatoe: (mupetd, Suomvoly,
oUPLYHOG, Brixag, atpodmtuon)

a) TloaBoAoylkeée KATHOTAOEIC OO UTOKEIUEVA VOOTIHOTX
(kapdioxn), veppIKT avemApKeLoL)

b) Tlvevpovikéc ko umelwkotikée PAdPe¢ omd vmokeipeva
VOGT|HOTO

c) ZUVUTTEPYOUoX Ao(puwen

3. KAwvika evprjporo: €€dvOnuo, tpiovteg, TANKTPOSAKTUAIX
4. Epyaotnplokd supnuote: nwotvopiia, nratikd €viupa
5.  Ameikoviotikog eAeyyoc: CXR - HRCT Owpoka

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



AIAI'NCQ2TIKA BHMATA 2

6. 'EAeyxo¢ avamveuoTIKNC A€ITOUPYIXC
7. BAL: xuttapikoi mAnBuopol
8. lotomaBoAoyikd eupnpata amd Proio TveUoOvVA

e OL xAvike¢ exonAwoelc, 10 BAL ko to
lotomtaBoroyika evpnuota Bonbouvv otn diadopikn
dtdyvwon petaév  PAafwv Twv  PappdKwY, TV
AOIHWEEWY  KOL  TWV ~ UTOTPOTWV  UTTOKEIIEVWY
VOOT|LATWV TTVEVHLOVWV

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



BIOAEIKTEX

e AmO T MVEVPOVOKUTTUPX TUTTOU 1I:

1. Krebsvon der Lungen-6 (KL-6)

>.  Pulmonary surfactant protein-A
(SP-A)

3. Pulmonary surfactant protein-D 00, .
(SP-D) R

Chest HRCT patterns

p<0.001 |
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Ohnishi H.Circulating KL-6 levels in patients with drug induced pneumonitis. Thorax 2003

Kohno N, KL-6,amucin-like glycoprotein in bronchoalveolar lavage fluid from patients with
interstitial lung disease .Am Rev Respir Dis 1993



TEXT AIETEP2XH2 AEMOOKYTTAPQN

o AuvnTIKd eVOUGOTNTOTTOINUEVO  Table 6 - Positive rate of drug lymphocyte stimulation

AgpdokitTopo Touv aoBevn B
épXOV‘[O([ O€f i STtO((I)ﬁ i HE Drug category Positive rate (%)
vVt lYOVO Tov (I)O(p p‘O(KOU Anticancer drugs
Gold drugs
Chinese herbal drugs
o 66, 9% egt lK(’) TEOT Chinese herbal drugs+nterferon (IFN)

Antituberculosis drugs

Antimicrobial drugs

Anti-mnflammatory analgesics

o YYUnAd OeTiKd 0TOTEAECUOTO O [
ac0eveic mov avémTvEay PAGPe¢ EEEEREIEE
AOYW OAAEPYIKTC avTidpoaonc  [EEr——
tumov IV

Kondo A. Drug-induced pneumonitis. Kekkaku 1999



ATIEIKONIXTIKOX EAETI'XOX

e Extipunon piokov (mpoimdpyovoec PAGPeC)

e 'Evapén PAaPwv

e Euprjpoto ylo mpwipn Sliyvwon

e Tumog BAxPwV

e [Ip6odoc twv PAaPwV — extipnon coPapdtnrog
e BonOeix otn Sixdpopodidryvwon

e Extiunon Oepameutikol amoTteA€GUATOC

e HRCT: moAU koAn] evauoOnoia dAAd omavia €xel e10IKK
EVPT| LT

Lindell R, Hartman T. Chest imaging in iatrogenic respiratory disease. Clin Chest Med 2004
Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



AEITOYPI'IKOX EAEI'XOX
ANAIINEYXTIKOY - PFT's

e Amodpoaxtikol tUmou O/xn aeplopov: Ppoyyxoomacuocg /
o P PAKTIKT) Bpoy)LoAiTION

e [leplopiotikov tumouv O/yn oaeplopov: peiwpevn TLC, RV,
FVC

e DLCO: Znuovtikdc Seiktng mveupovikng PAGPNC
e loyupn vmoyia Otay vtdpyel mtworn >15% oPYIKNGC TIUNG

% &

* ATTOKOPECHOC GTNV ACKNOT
e Yroluyovalpio otnv npepia

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



BPOI'XOXKOITHXH - BAL

e BonOdel otov amokAelopo Aoipwéswv — kokonBetog

Typical BAL Findings
L HVEU |10V [‘ElSO( UT[SpSUO(lO'el] G[(XC: CD4/CD8 |.l€ L ME’VOC Idiopathic pulmonary fibrosis

Acute respiratory distress syndrome
Neutrophilic

e HwowodiAikn mvevpovic: nwotvodbiix

e Kuttapotoéikn mvevpovitido: ovdetepddbiia

Eosmophilic

e Opyavoupevn mvevpovio: AepdokuTTopa

Lymphocytic

e Atdyutn kubeAdikn) cupoppayiot: oidnpodirya

° Apwdapovi: abpwong eVOOKUTTAPOTTANCUATIKES
AAAOLWOEIC

Mixed cellularity Connective-tissue disease

Nonspecific mterstitial pneumonia

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



2 TOITA®OAOI'TKA EYPHMATA

o Aev umdpyel Sy vwoTIKO 1oTomaBoA0yIKO eVpn X

ATAXYTH KYWEAIAIKH BAABH- diffuse alveolar damage (DAD)
OPTANOYMENH TINEYMONIA - organizing pneumonia (OP)
MH EIAIKH ATAMEXH TINEYMONIA - nonspecific interstitial pneumonia (NSIP)

YYNHOH AIAMEZH IINEYMONIA - usual interstitial pneumonia (UIP)
[INEYMONITIAA YTTEPEYAIX®HZXIAY - hypersensitivity pneumonitis (HP)
HQZINO®IAIKH ITNEYMONIA - eosinophilic pneumonia (EP)
KOKKIQMATQAHY ITNEYMONIA - granulomatous pneumonitis

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



AIAI'NQ2TIKOX AATOPIOMOX

KATA TH
ATIAPKEIA THX
XOPHI'HXHX

[TPIN THN
ENAP=ZH

AKPOAXTIKA
EYPHMATA

CXR - HRCT

EPTAYXTHPIAKOX
EAEI'XOX

SYMITTQMATA
KAI EYPHMATA
(EHPOY. BHXAZ,
AYZTINOIA,
POTXOI)

CXR - HRCT

EPTAYXTHPIAKOXZ
EAEI'XOX

OTAN

YIIOVYIAXTOYME

DLI

YYMIITQMATA
KAI EYPHMATA
(EHPOX. BHXAY,
AYSTINOIA,
POTXOI)

CXR - HRCT

EPTAYXTHPIAKOX
EAEI'XOZX (TENIKH
AIMATOZ,
HQYINO®IAA, CRP,
HITATIKA ENZYMA)

ATA®OPIKH AIAI'NQXH

B - D glucan, abs
Cytomegalovirus, DNA
PCP, Apeon xpwon - k/a
MTUEAWY, KiHATOg

[TAPOZYNXH
YITOKEIMENOY
NOXHMATOX

ZTOMA®O ¥ ZYNYIIAPXOY
AOTIKA XA AOIMQEH
EYPHMATA
AITIO
BIOWIA




AIAI'NCQ2TIKA KPITHPIA

1. lotopikd ANUNc odappckov, mou eival YVwoTO OTL TPOKUAEL
TIVEULOVIKT) [37\(5(?%1]

2. Ot kAvikeg ekdnAwoelg mov avahEpovtal, Vo TPOKAAOUVTHL XTO TO
bappoko

3. AlAe¢ outie¢ TV KAVIK@V ekOnAwoswv Qo mpEmEL Vo €youv
OLITOKAELOTEL

4. BeATiwon Twv KAVIKWV EKONAWCEWY LETA TN SLKOTTT) TOU GAPUAKOU

5. Emovepdavion / mapoduveorn twv KAWVIK®OV €KONAWCEWY HETA TNV
ETOVAYOPT)YTNGT) TOU GAPUAKOU

Camus P, Bonniaud P, Fanton A, et al. Drug-induced and iatrogenic infiltrative lung

disease. Clin Chest Med 2004
Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the

Japanese Respiratory Society. 2013



OEPAIIEIA - ATTANTH2ZH 2E AYTH

1. Apeon olakomn Touv GpopUaKov

2. Metpiov  PBaBuov  PAdBec: 0.5 - 1 mg/Kg/day
TPeOVI{OAOVT

e Oepameia yix 2 — 4 €BCOUAOEC KAl HETA OTHOLOKN
LelwoT

Clinical features Adrenocortical steroid therapy Pathogenetic
mechanism of DLI

= Non-specific interstitial pneumaonia
* Organizing pneumonia » | Prednisolone (PSL) gy Non-cytotoxic
0.5 mg/kg/day to 1.0 mg/kg/day (allergic)

= Eosinophilic pneumaonia
* Hypersensitivity pneumonia

Table 8 - Proposed classification and treatment strategy for drug-induced interstitial pneumonia and acute lung injury.

Treatment®

= 80 Torxr Discontinuation of the suspected drug

60 Torr to Discontinuation of the suspected drug Adrenocortical steroid therapy



®EPAIIEIA - AITANTHXH 2E AYTH

3. 2o0PBapov PBabBuov PAaPec: woelg pe 500 — 1000 Mg
LeOUATTPEOVILOAOVT) VIO TPELC NUEPEC KL PETA 0.5 — 1
mg/Kg/day mpedviloAdvn

e Oepameia yix 2 — 4 €BCOUAOEC KAl HETA OTHOLOKN
LelwoT

Clinical features Adrenocortical steroid therapy Pathogenetic
mechanism of DLI

» Non-cardiogenic pulmonary edema Pulse therapy
« Acute lung injury/acute respiratory —> Methylprednisolone (mPSL) P Cytotoxic

distress syndrome 500 mg/day to 1000 mg/day
« Diffuse alveolar damage For three days

<60 Torr Discontinuation of the suspected drug mPSL pulse therapy for 3 days and then continuous

(Pa0y/ adrenocortical steroid administration

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



OEPAIIEIA - AITANTHXH 2E AYTH

1. O&uyovoBepameia

2. AVTIYpUTIKOC — AVTUTVEULOVIOKOKKIKOC €UPOALOHOC

3. TIpoduAaén yix pupatiowon



[TPOI'NQ2H

e [ToAVU IKavomOINTIKT) WC KAL TTAT)PT) ATTOKATACTHOT), OV 1] SIAYVWOT)
YLVEL YpTIYOpX

e KaBuotepnon tng ddyvwong odnyel oe onpovtikr Bvnrotnta

e E¢aptdrou omd: to GAPUOKO, TNV UTOKEIUEVT] KATAOTOOT) TWV
TIVEULOVWV

e Apodapovn: 10% Ovnrotnta wg kot 33% oOtov koBuotepel N
dLdyvwon
e MeOotpeédrn: 15% Bvnrotnra

Chabot F, Drug-induced pulmonary diseases: diagnostic, therapeutic and prognostic
aspects. Apropos of 10 personal case reports. Rev Mal Resp 1992

Kremer ], Clinical, laboratory, and histopathologic features of methotrexate-associated
lung injury in patients with rheumatoid arthritis: a multicenter study with literature review.
Arthritis Rheum 1997



CTIOIKIAIA™ 2YNAPOMQON

ITvevpoveg

AvomTtveveTiko Bod
KEVTPO — HUEC POYXOt

AVOTTVEVOTIKO
oUOCTNMA

MecoOwpa

IIvevpovika
KLO

ayYEix

Yre({wkotog




ANATINEY2ZTIKO KENTPO -
ANAITINEY2ZTIKOI MYEX

e KataoTOAT) KEVIPIKOU VEUPIKOU  [emmsie s I aIm Iy s—_—
(ovouoONTIKG, KATOOTOATIKG, — [— n e
OVOAYTTIKQ, UTTVWTIKA,
Yuyotpdno)

e NeupOUUIKO ATTOKAEIGUO
(NAiwpévol, nratikh -
vedpIKT] AVETTAPKELX)

m T m

TR NDD

R
R
I
I
I
R
R
F

e [Tpedvi(ovn >2mg/day
e AuviyAukooidec — moAvpuéiveg

el

Keaney NP. Respiratory disorders. Textbook of Adverse Drug Reactions, s5th. New York:
Chapman & Hall Medical, 1998

Lieu F. Exercise and glucocorticoid-induced diaphragmatic myopathy. ] Appl Physiol 1993



BHXA2

o ANAXTOAEIX METATPEIITIKOY ENZYMOY
AITEIOTENXINHX:

e 1 -10%, yuvaikec, kKiveé(oug, adppoxepIKEvVOL

* Enipovog Enpog Prixas

e 'Evapén o€ 3 NUEPEC WC KL 12 UIVEC IO TNV €VAPEN TOU
bappdkou

e Eéadavion oe 3 pépec wg Kol 4 €POOUGdEC HETA TN
JLOLKOTTT)

e Aktvoypadia kot PFT’s dpucioroyika

Sebastian JL, Angiotensin converting enzyme inhibitors and cough: Prevalence in an

outpatient medical clinic population. Chest 1991
Simon SR, Cough and ACE inhibitors. Arch Intern Med 1992



BHXA2

e Mnyoviopog:
Bpadukvivn, ovoia
P, emorywyn)
KUKAo&uyevdong

e YyvioTATOUL
VOO TOAEIC
ayyelotevoivng 11

e Aev BonBoulv
Bpoyx0SI10oTUATIKA,
VTP KA

Why do angiotensin-converting enzyme (ACE) inhibitors cause cough?
A possible explanation

Angiotensinogen Kinins
Desired effect Adverse effect
Renin

— Remikiren, enalkiren
1

Angiotensin |

Angiotensin-converting enzyme (ACE)

— ACE inhibitors E — ACE inhibitors

Angiotensin Il

+ — Angiotensin-receptor blockers

Binding to angiotensin receptors Inactive metabolites Increased levels of
Vasoconstriction kinins, substance P
Bronchial irritation, cough

FIGURE 2. ACE inhibitors have the favorable effect of blocking conversion of angiotensin | to
angiotensin Il (left), but also lead to accumulation of kinins and subs right), which may explain
the side effects of bronchial i ion and cough associated with this class of medication. Newer agents
(angiotensin Il receptor blockers, remikiren, enalkiren) in theory would not be associated with cough.

Drug-induced lung disease Metin Ozkan, Cleveland clinic journal of medicine. September

2001



BAABEXZ AEPAT'QI'QN

e Bpoyyoomaopoc — doOux
1. AoBpoatikeg mpooPoAgg emoryopeveQ
amo Aspirin — NSAID

2. AocBuatikeg mpooPoAec emoryoEVeC
oo B — ATOKAEIOTEC

Beasley R, Association between paracetamol use in infancy
and childhood, and risk of asthma, rhinoconjunctivitis, and
eczema in children aged 6-7 years: Analysis from Phase
Three of the ISAAC programme. Lancet 2008

LI RED B Drugs That Induce Bronchospasm

Anaphylaxis (IgE-mediated)

Penicillins

Sulfonamides

Serum

Cephalosporins

Bromelin

Cimetidine

Papain

Pancreatic extract

Psyllium

Subtilase

Tetracyclines

Allergen extracts

LI-Asparaginase

Pyrazolone analge

Direct airway irrita

Acetate

Bisulfite

Cromolyn

Smoke

N-acetylcysteine

Inhaled steroids

Precipitating IgG antibodies

S-Methyldopa

Carbamazepine

Spiramycin

Cyclooxygenase inhibition

Aspirin/nonsteroidal antiinflammatory
drugs

Phenylbutazone

Acetaminophen

Anaphylactoid mast-cell degranulation
Narcotic analgesics

Ethylenediamine
lodinated-radiocontrast media

Platinum

Local anesthetics

Steroidal anesthetics

Iron—dextran complex

Pancuronium bromide

Benzalkonium chloride

Pharmacologic effects
a-Adrenergic receptor blockers
Cholinergic stimulants
Anticholinesterases
S-Adrenergic agonists
Ethylenediamine tetraacetic acid

Unknown mechanisms
Angiotensin-converting enzyme inhibitors
Anticholinergics
Hydrocortisone
Isoproterenol
Monosodium glutamate
Piperazine

Tartrazine
Sulfinpyrazone
Zinostatin

Losartan

Relative Frequency of
Reactions

b B e == =+ s o B B M |

bl e s R o

- -

== T —"=Z Mm=3 -

T
s

D@m=

DT IDIDIW T DI DT

, frequent; |, infr immunoglobulin E; R, rare.



A2.OMATIKE2Z [TPOXBOAEX

EITTATOMENEX ATTO ASPIRIN — NSAID

° 0’6 B 2’5% o€ YEV[K(,) T[}\I]GUO-H(I) KOl How aspirin and nonsteroidal anti-inflammatory
11% (o)a O(GGIJO(‘EU(OISC / YUVO(iKEC/ 31] _ drugs may worsen asthma
4‘1 SEKO(E‘E[O( / 8U0'O(VEE[O( GTNV Phospholipids
aoTipiv) / pvikoi moAvmodsg (75%) Phosprolipase
/ Goé)ap(’) &obpa)

e inhibitors

Arachidonic acid

Cyclo-oxygenase

* AvuootoAeig KUKAOEUYEVAOTG Lipo-oxygenase
( HS’tO(BO?\lO'p(I)C tOU ag (XX[89V I‘KOl,) _:ﬁ;ﬂ;gmidal anti-inflammatory drugs _:_LIE:I'L:?I::TtID?iI nnibitors
OEEOC IJ'E(;,(L) tr] C 5 - }\IJ:[O UYEV(XGT] C - Thromboxane Prostaglandins Leukotrienes
TtO(pO(Yer] }\EUKOtp I.EV l(DV C4/D4/E4 SR ——I.-'.'{-:|:e|:|t|:f-r-lr:eur:-.l antagonists )
_ BPOYXO GT[(XO- HO C) thO(IJ.lVT] O(T[O (eqg, zafirlukast, montelukast)
HOXOTOKUTTOP O() LTB4 LTC4, LTD4, LTEA

Inflammation Inflammation gmmho_spasm
r r ongestion
e Amoduyn — amevaucOnromoinon Mucus plugging

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



A2ZOMATIKEXZ ITPOXBOAEX
EITTATOMENEX ATTO B - ATIOKAEIXTEX

e Y& [Ppoyylkn UTEPAVTIOPAOTIKOTNTA MITOPOUV VX

xpnoipomomOouy, ekAektikol [ - OITOKAEIOTEQ
(TeVOAOAT] — UETOMPOAOAN) OTIC HIKPOTEPEC SUVATEC
dO0EIC

e MetaorvdAuon 29 HEAETWV pe MeTpi mPOg ocoPopn
anobpaén Ywpic emOEliVwON TG  KVOTTVEUCTIKT|C
AglToupyiog

* MeAetn ywpic adénon twv mapoéUvoewv AoOUATOC

Salpeter S, Cardioselective betablockers for reversible airway disease. Cochrane Database

Syst Rev 2002
Salpeter S, Cardioselective betablockers for chronic obstructive pulmonary disease.

Cochrane Database Syst Rev 2005



A2ZOMATIKEXZ ITPOXBOAEX
EITTATOMENEX ATTO B - ATIOKAEIXTEX

e Ml exAextikO0¢ [ - amokAelotii¢ (TIHOAOAN) of
0DOAAUIKEC OTAYOVEC VIOt YACUKWUK OVOLKTIC YWVIXC—
status asthmaticus

Morales DR, Prescribing of f-adrenoceptor antagonists in asthma: an observational
study. Thorax 2011



[INEYMONIKEX AITEIAKEX BAABEX
e [Ivevpovikn Opopfoguforn

o KupeAidixn aupopporyior (oevTImnNKTIKAL,
OVTIXUHLOTTETOALOKE, BpopoAuTikd)

e [Ivevpovikn vtéptaon (10% g I1.Y.)

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



YITEZQKOTIKE2Z BAABEX

IR ER R Drugs That May Induce Pleural Effusions

() H)\gupl‘[u(r’] GU)\)\OYT,], and Fibrosis -
elative Frequency
T[}\EU p I,t I_S(X of Reactions

Idiopathic
Methysergide
Practolol
Pindolol
Methotrexate

o QapUAKEVTIKOC epUONUATWONC RIS

Drug-Induced lupus syndrome

AUKOG (Gvdpeg / yuvaikec: 1/1, [

Hydralazine

o D D T T

OVTICWUOTH EVOVTL IOTOVNG (+), [

Mephenytoin
4 4 Griseofulvin
T[pOGBO)\n TtVEU HOV(.L)V Kal Trimethadione
12 Sulfonamides
UT[EZ(X)KO‘E(X) Phenylbutazone
Streptomycin
Ethosuximide

= = e e e e w e e w e e e e w e = [ iy B o

Tetracycline

Pseudolymphoma syndrome
Cyclosporine
Phenytoin

F, frequent; |, infrequent; R, rare.

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



BAABEX AIAME2ZQOY [2TOY AITO
OAPMAKA

e Drug-induced interstitial lung disease (DILD)

AIAXYTH KYWEAIAIKH AIMOPPAT'IA - diffuse Alveolar damage (DAD)
OPTANOYMENH TINEYMONIA - organizing pneumonia (OP)
MH EIAIKH AIAMEXH TINEYMONIA - nonspecific interstitial pneumonia (NSIP)

YYNHOH AIAMEZH ININEYMONIA - usual interstitial pneumonia (UIP)
[INEYMONITIAA YTTEPEYAIZ®HZXIAY - hypersensitivity pneumonitis (HP)
HQZINOO®IAIKH ITNEYMONIA - eosinophilic pneumonia (EP)
KOKKIQMATQAHZY ITNEYMONIA - granulomatous pneumonitis

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



OZY IINEYMONIKO OIAHMA

LIS R SRS Drugs That Induce Pulmonary Edema

* Mn kapdioyeveg oidnpa Retative Frequency o
(ARDS) - ext6g av 0 pdppoko (R

Excessive IV fluids

TPOCPAAEL TN AglToupylo TNG l}d‘.’b“d transfusions

0(p KO l)\lO(C Sodium diatrizoate

Hypertonic intrathecal saline
,L?Z—Ad renergic agonists

=TI ITTMM

Noncardiogenic pulmonary edema
Heroin

1. BAdPn mveuvpovikov Methadons

Oxygen

OLYYELOKOU 8\/5061]7\101) Kol Propouphens
KUL])SMS KWV emIONALK WV Chlordiaz
KU ttO( p (UV ?l')iljr::fel:::: Trhli'1.''33.-fz-:jlf'i;:::h lorothiazide

Leukoagglutinin reactions
Iron—dextran complex
Methotrexate

Cytosine arabinoside
Nitrofurantoin

2. AAAepyikn avtidpaor) - Dexeron 30

Fluorescein

GUVOPO Yo Otapuyng _—
TPLYOELOW

MNitrogen mustard
Epinephrine
Metaraminol
Bleomycin

lodide
Cyclophosphamide
VM-26

e =« R = e u e o e v e o i (e« e o e v e o i e w e o e e v e e = e« e = i |

3. Ymepoykaupio

F. frequent; |, infrequent; R, rare; VM-26, teniposide (Vumon).

Consensus statement for the diagnosis and treatment of drug-induced lung injuries by the
Japanese Respiratory Society. 2013



* O SLYWPLOUOC ATTO TTPWLLT)

déyutn kupeAidikn BAGPN
Hropel va unv eivau duvatn

e [Tapopola elkOva Kol Le
KUPEALSIKT aplopporyio

* Yypo ko epuBpa oTIC
KueAideg, oldnpodaya,
KOl €0TIEC aryyeLTIONG
Pathologic characteristics of drug-

induced lung disease Douglas B. Clin
Chest Med 25 (2004)

Ew. Tlveupovikd oidnpa ko oupoppoyio. Ot
KuPeAidikol ywpol meptexovv ddBovo vypd ko
epvBpd cupoodaiplo amd oeia cupopparyio. O
dldpeco¢ xwpog eival OWNUATIKOG HE HIKPT
néyuvvon. X 20 peyeOuvon



ATAXYTH KYWEAIAIKH BAABH (1)

Ewk 2, 3. (2) DAD a6 kukAodpwodapidn. H aktivoypadio mapovoialel apudotepdTAeLpES
oLVOLOLOYEVEIG Kot opoloyeveic okldoelg. (3) H aovikn topoypadio deiyvel Sidyutn méyuvvon
TwVv HecoAoBidlwv dxdppaypdtwy kot Sidomapteg meploxes Bopfrc vdAov, guprpata thg
npwipng DAD.

Pulmonary Drug Toxicity: Radiologic and Pathologic Manifestations. Santiago E. Rossi



ATAXYTH KYWEAIAIKH BAABH (2)

Eik. DAD amé pmAeopvxivn. H aéovikn
Topoypadi mapovoldlel SioTopTES
neployeg OopPric vdAou ko éyuveng
Twv pecoAOPwy  dxdpaypdtwy. H
TopapOpdPwon apPXITEKTOVIKNG Kol Ol
Bpoyxlektaoieg e eAEEWC
UTodNAWVOUV  [vwon AOyw TEAIKOU
otadiov DAD. Ae&id vmelwkotikn
ouAAOYT).

Pulmonary Drug Toxicity: Radiologic and Pathologic Manifestations. Santiago E. Rossi



AIAXYTH KYWEAIAIKH BAABH

Ewk. DAD. (a) ®wropikpoypadio (x 100, xpwon oupoatoulivn - nwoivn) deiyvel Ty mpwiun
eEldpwpatikn dacn DAD mou yapaktnpileton amd mpoeééyouoeq VOXAWOEIS HeUPpaveg
(B€An), méyuvon kKuPeASIKWV StadpayldTwV Kot UTEPTAXGIN TWV TVEVHOKUTTAPwY TUTOU 1
(cuxpeg Berovg). (B) H dwrtopkpoypadio (x 200) Seiyvel tnv odipun vrepmAaotikn ddon
DAD mou yapoktnpiletanl amd ivwon Sidpecou 1otol kot Twv KuPeASikwv mopwv (¥) ko
gdov) avTISpAOTIKI) AAAXYT TWV UTEPTTAXCTIKWY TTVeEUHOKUTTApwV TUuTtov 11 (BeAn).



AIAXYTH KYWEAIAIKH AIMOPPAT'TA

. x ’ e )'-d"":'.“ n‘ ¥R

a.

Ewx. Tlvevpovikiy oupoppayicc omd Cytarabine. () H oaxtwvoypadia mapouvoiddlet
apdotepodTAgupeg etepoyeveic okidoelg. (B) H afovikn topoypadio mapovoidlel Sidomapteg
meployeg BoPric vaiov.

Pulmonary Drug Toxicity: Radiologic and Pathologic Manifestations. Santiago E. Rossi



Eik. Adyutn kupeAidikn oupopporyioe.
H dwropkpoypadio (x 200, xpwon
oupotoulrivy - nwoivn) Seiyvel oein
gvlokuPeAdikn] ocupoppayio  (evBeia
BéAn), pokpoddyo pe aupooidepivn
(kuptd PBéAog) kot avTISPACTIKA

mvevpokuttapo  tumov I (ouypég
BéAoug).

Pulmonary Drug Toxicity: Radiologic and Pathologic Manifestations. Santiago E. Rossi



OPTANOYMENH IINEYMON

_— o

Eix. OP amd xuvkAodwodboauidn. (x) H axtvoypadioa mapovoidlel Sidomapreg, oteAmq
adopilopeveg mepibepikeg okidoeig (BéAn). (b) MapakoAovBnon pe aktivoypadio Bwpokog
LETA ot 2 efSoddeg mov mapouoialel emISeIVOUpEVES TTEPLPEPIKEC OKIATELC.

Pulmonary Drug Toxicity: Radiologic and Pathologic Manifestations. Santiago E. Rossi



OPTANOYMENH TINEYMONIA

Ewx. OP amo kuvkiodwodopidn. H
aéovikny topoypadio  mapovoialel
neplbepikeg, oteAwC Kaboplopeveg
TEPLOYEC  ECTIOKNG OKIOMG Kol
TOYUVON  TOYWHATWV  Bpdyxwv.
YNUELWVETAL METPLA  TEPIKXPOLOKN
ouAroyn (P).

Pulmonary Drug Toxicity: Radiologic and Pathologic Manifestations. Santiago E. Rossi



OPTANOYMENH I INEYMONIA

Ewk. OP. H dwtopikpoypadico (x 40
XPWon  apatoluAivnp - nwoivn)
TOPOUCLALEL KATA TOTOUG PAEYHOV
dtdpecov 1otov kot amodppadn
TEAIKWV BpoyxtoAiwv Kol
KuPeAldikwv mopwv pe Poopota
XoAapov cuvdetikoU 1oTov (BEAN).

Pulmonary Drug Toxicity: Radiologic and Pathologic Manifestations. Santiago E. Rossi



HOQ2INOOIAIKH TINEYMONIA

Table 11 - Commonly used drugs that cause drug-
, , , induced eosinophilic pneumonia.
o (£VO OUTTO T TAPAKATW)
1. Tlepidepixn nwotvodiAio
(ouvnBw¢) ko TaBoAoyikd
QUTELKOVIOTIKG EVPT|LOTOL

2. [MaBoroykd ocwénpuéva
nwotvodida oto BAL (>25%)

3. Hwowodidikn dinbnon otig

Mon-steroidal anti-inflammatory drugs

Antidepressant drugs

loTOAOYIKEG Plovieg eite amd  [————"
SiBpoyyikn Broic, eite armtd [ ———

Anti-arthythmic drugs

ovolkTn Prodia mvevpova

Amiodarone

e O¢eior — vmoleia — ypoOvix

preparations (e.g., filgrastim), propylthiouracil,

simvastatin, cor t media

Health foods and supplements

COHSGDSUS statement fOF the diagnOSiS and i Fenfluramine (anorectic drug not approved in Japan)
treatment of drug-induced lung injuries by the |FEEE—E—E_——_—GG——————
Japanese Respiratory Society. 2013




HOQXINOODIAIKH IINEYMONIA
o8 2 Kt

Eix. Hwowodidikny mvevpovia amd wdopegbakivn. (o) H axtvoypadia mapouvoidlet
apdotepoOTAgLPEG, TEPLDEPIKEC Opoloyeveiq okidoelg. (B) H a€ovikn topoypadio fonbd otnv
emiBePaiwon TS mepLPePIKNC KATAVOUNC TWV AKTIVOAOYIKWY EVPT|HATWV.

Pulmonary Drug Toxicity: Radiologic and Pathologic Manifestations. Santiago E. Rossi



HOQ2ZINO®IAIKH IINEYMONIA

Ewx. HwowodiAikn mvevpovia otd pmAgopukivn.
[ToAdd nwowodla mou  yepilouv  toug
KUPEASIKOUC YWPOUG, TOU TEPLEXOUV ETIONG
IVIKI] Kot pepikd  gpufpd  cupoodaipio.
(Aparo&uAivn kot nwoivn x 40).

Ew. HwowodiAwkm TIVEUHLOVIOL. H
dwrtopikpoypadia (x 200, xpwon aupatoludivn-

xwpou amd dbnon nwowddlwy (PeAn) kot
Hokpo b Aywv.

Pulmonary Drug Toxicity: Radiologic and
Pathologic Manifestations. Santiago E. Rossi




AIAMEXH IMNEYMONIA — NSIP (1)

Ewx. NSIP oamdé Pwkplotivip kou  odpropukivin. () H - oaxtivoypadic  mapovoialet
aubOTEPOTAEUPEG €TEPOYEVEIC OKIAOEI] OTH KAtw mvevpovikd medic. () H ofovikn
topoypadioc  amokoAUntel Sidomapte  meploxes OapPric vdAou kol méyuvon  Twv
1LEGOAOPISLWV SladporyHATWY. ZNUEIWOTE EAKXIOTI XAAOIWOT) TNG APYITEKTOVIKTC.

Pulmonary Drug Toxicity: Radiologic and Pathologic Manifestations. Santiago E. Rossi



AIAMEXH IINEYMONIA — NSIP (2)

L e

Eix. NSIP amnd vitpodpouvpavroivn. (o) H aktivoypadio mapovoidlel dudbw ypopposideic
oKI&oel§ ot katw mvevpovikd medio. (B) H afovikn topoypadio Seiyvel meploxeg twv
B&oewv pe cuykevrpikn ivwon (BéAn) kou Bpoyyiektaoieg €€ EAEew (auyur} f€Aoug).

Pulmonary Drug Toxicity: Radiologic and Pathologic Manifestations. Santiago E. Rossi



AIAME2ZH IINEYMONIA - NSIP

Ewx. NSIP. (x 100, aipatoduAivi-nwoivn)
THPOUCIA(el KoTtd TOmoug dnOnoelc tov
dldpecov  1loTOU OO HOVOTUPTVA WS A e o
bAeypovwdn  kuttapa  (BeAn),  nmia B s¥a a bt
Siapeon vwon (*) ko avTiSpaoTIKA e
UMEPTAQOTIKA TvevpokUTTapa Tumou I

(ocuxpeg Béroug).

Pulmonary Drug Toxicity: Radiologic and Pathologic Manifestations. Santiago E. Rossi



AIAME2ZH IINEYMONIA - UIP

Ewx. H mpwtn CT pmopel va epdavilel povo
dldomapteg 1] SlAYUTEG TEPLOYEG ATTO
Oop Py voko. Apydtepa, Tt EVPTHATA TNG

vwong  (Bpoyxiektooieq €€  €A&ewg,
HeAlknpnbpa) Kuplapyolv oTta  KATW
TVEVHOVIKAL ~ Tredia. To Kupiapyo
XOPOKTNPIOTIKO  €ivor 1) ivwon  Tov
dnpovpyei vTOUTE(WKOTIKOUC KUGTIKOUG
XWPOUG HLE XOVIpA TOL{WHLOTA
(HeAknpniBpo)

"3
%,
T e

,

Ex. 2uvnOnc
[Ivevpoviko

dtdpeon
TTUPEYXUHA M€
peAknpnOpag - n BAGPN xapaktnpiletou

TIVEUHLOVIOL.
ELKOVOL

oto KUOTIKOUC XWPOUG OV
nepLBdArovTau oo TUKVO IVWIEG LOTO



BAABEX AHO AMIQAAPONH

lwun IC - Hospital Day 13 Hospital Day 13

H axtwvoypadio ko n aéovikn) Owpoxo mapovoidlovv apdw OLé(uteg 11 KOHTd TOMOUGg
OKLAOELG, EVW OTX ApXIKA oTadlo propei va epdavifovrau pe T popdn Boppfrig vaiou.

Severe amiodarone induced pulmonary toxicity. Nicholas Naccazi. ] Thorac Dis 2012



BAABEX ATTO AMIQAAPONH

Figure 2A Figure 2B 2 dilyalmen Figure 2C " 77 = Interstitial Tibrosis

.

Eik. IotoAoyika suprjpota amd apodoapovn. A. To poipo BEAog deiyvel avTITPOOWTTEVTIKA
KUPEABIKA pokpodayr, e ATSIKA KUTTHPOTAOHOTIKA €ykAelota. H Umopén toug
umodnAwvel ¢kBeon o€ aUIwdopOvn Kot Oyl omoKAeloTIKd toéikdtnTe. B. Ta povpoa BéAN
emidekvoouy T Snpovpyic voAwdwv pepPpavav. C. To popo BéAog Seiyvel Sidpeon ivwon.

Severe amiodarone induced pulmonary toxicity. Nicholas Naccazi. ] Thorac Dis 2012



Superoxide
dismutase Catalase
0; 1,0

O=YT'ONO S

e FiO2: >50%

o YX[E [C E@E)\OV‘ES’CZ FiOZ: 100% prll.q Hydroxyi radical Singlet oxygen
BA&BeC w¢ ko 48 WPeC l
ipid oxidation
Free radical reactions —E ;:A 1nte‘:a::tion
r r r Toxic lipid Sulfhydryl oxidation
e Brixa, Owpaxadyia, Suomvola peroxides
4 /4 Reduced GSH
e Atelektaoieg, petwpevn VG,
newwpevn DLCO

Nontoxic hydroxy
fatty acids

* Ogelo g&1pwpotikr) ddomn PHARMACOTHERAPY

(kuPeALSIKO oidn o Kot oupoppfxyig() Aedilria

APPROACH

UTTOCI0L KOl X POVLOL OVOCYEVVITIKT] PAOT)
(evartéBeon koAAoydvou Kot
eANOTIVIG)

oseph T.0iPiro  Robert L.Talbert ~ Gary C. Yee. "
Gary R.Matzke ~ Barbara G.Wells L. Michael Posey ™



BIOAOTI'TKOI TTAPATONTEX - AOIMQEELX

IMupeto, Brixe,
dvomnvolo,
|Pa0z2, SatO2 duown e€étaon, CXR,

""MTUKVWTIKOU
Tumov’’

C/T, epyactnplokeg
e&etdoelg, Stokomn) anti —
TNF, xou /1) MTX

""dlapeocov
TUmov "’

o

, IMpoxkAnta mrueda, BAL,

Xpwon Gramm aipe, ovpayia PCP,

Ko /1 K/ o aipotog
— TTUEAWV YL

Boxtnpro ko TBC

MUKOTAQG O, YAXMUSL,
AEYLOVEAAX

ITvevpovio amo
PCP
— R
ntvevpovian TB

Yrotpomni) mpoumapyovcog

mvevpovordBeioc / DLI




e Pneumotox online:
the drug-induced
lung diseases.
Available from:
www.pneumotox.com

!

PNEUMOTOX




MHNYMATA TTATO 2I1ITI

e Nao vmoylaotovpe OTL KOO0 CUUTTWHX 1] €UPN U
umopel va odpeiretau oe Gappoko

e [ToAU KOAG — AemTOUEPEC LOTOPIKO

e AUVokoAO v d1aepOPOSIOYVWOTEL [t TTVEULOVIKT) PAGPN
v €lvol oo PAPUOKO 1) oTO UTTOKEIEVT] TTVEULOVIKT)
VOGO

o Atdyvwon €€ amokAslopot (Aoiuwéelg, o0& TVEVHOVIKO
oidnuo, vmoxeipevn mvevpovomddeio)
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