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[ Abstract ] Lung cancer is the cancer with the highest incidence and mortality rate worldwide. In addition to the
diversified treatment and prolonged lifespan in view of the development of medical technology, the side effect of medicine
should not be ignored. Drug-induced interstitial lung disease (DI-ILD) is also commonly encountered during this process, and
ILD triggered by the treatment of lung cancer characterized by the inflammation and scarring of lung tissue after the antitumor
treatment in lung cancer leads to a poor prognosis and high mortality. The diagnosis and treatment of ILD caused by anti-lung
cancer agents remains challenging in clinical settings and requires joint efforts from multidisciplinary team (MDT). This review
systematically updates the epidemiology, molecular pathogenesis, genomics/genetics study, diagnosis and treatment of ILD
related to anti-lung cancer agents. By the integration of the latest evidences, the paper offers clinical work references for early
diagnosis of ILD related to anti-lung cancer agents to enhance the survival and quality of life of the lung cancer patients.
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25T LA [ 259 Pk 6] ST Bt (drug-induced interstitial
lung disease, DI-ILD) , Fi & ¥ 254, Sesieinyr R
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AFERRYY I ST B LD & AEAR N 1%-60%, b
it9e 24549 £ DI-ILD EU R 3 P Al L 1K 2.3%-519%, Bl
T WIS ILD K LR R 20 2. 52905 ANTRI 3 ) L it
Y RILDRY R AR AR 22 5, Horh, ()7 259 . =R
PABEFHNH) (tyrosine kinase inhibitors, TKIs) DA G
2 IR (immune checkpoint inhibitors, ICTs) &% ULIY
2R AT 2 anghZk O R0 SBYDAIER) L 5
1223 (R ZT0E2E) | JuCissk GEafbie, 55
fhIE) | PUAERE (MRER) s TRISEEZA R ARKN
AN (epidermal growth factor receptor, EGFR) -TKIs—
R GEIERE . JEIEEE) . EGFRTKIs At (AR E .
e )  EGFR-TKIs =AU (AL, PISER)e | IR3E
), (BRI LI 4 (anaplastic lymphoma kinase,
ALK) -TKIs—f{ (R JE) | ALKTKIs AR (ZEHRE |
MRRIE . BOREE . BU ) | ALK-TKIs =AU (i
J&) , ROSJEIEEHEH 1 (ROS proto-oncogene 1, ROS1) - TKIs
— e )e . Bt e ) , ROS1-TRIs X (Hi i
J&) . ROSI-TKIs = (Mh# e 5 ICIsZE E B A R P kst
=%k (programmed cell death protein 1, PD-1) (f=it1 1] B
YU B TRINER BT R F A ER T GECADIE ST AR
BREAYT) , FRIPPESET LR (programmed cell death ligand
1, PD-L1) (DIBEHRFFEAST ., PR FIBR ST ) , ADCRZY)
FEANREAEKHF 52482 (human epidermal growth
factor receptor 2, HERZ) -ADC (R EhZeR sy | Tl 2
BRI ) | BEFEZ MM R TP (trophoblast cell surface
antigen 2, TROP,) -ADC (J VD ZER 47T ) , #nl i L
ILD. &0 25015 K ILD IR AR 25 57 (FR1) o X

SegE BLA T AE BN 25 06T T W O W A1YR YT DI-
ILDAI RS
2 PFHLE

2.1 25N Rl AR H12k 25958 i3 5 DNA
ghihy, THHAE IS5, BGps3 55 i, 75 -4
S SR T LA IR 4 A 5E 49, 12454 (EGFR-
TKIs. ALK-TKIs) 3 i 1 i 4 1055 3l %, WIEGFRAN
ALKAF5 38 % 50370, S BH U b 73 248 L %) 355 5 F 2B A7 (5
5, DT ] ek g A AR 8. 1C T2 245yt BEL DB 4
PEANAE b3 SZ AR (NPD-1) 5 S MR AniE 3%
IRHECAR (QNPD-L1) Z (Al AH EAE R, 5 RS I 1550k

POHE T AR LT b el
Bt Jez 2450075 T () S 2T 2 AL R A0 - 43~ FHIL il o A

Wit HETHFTE R IIATRE S LA FALHIA DG, (1) okifk
T RE R 00 B IS A S s 2ok A Ty A B b
FEYUIIE 2% (CANBAZE . TKIs) 375 S50 i A% O ML 2
—o ZPWYRTRES R M b R A0 SR AR DN AR, 17 3
P E AR AL S TP BOE 4 (reactive oxygen species,
ROS) i BRI BN, AR e T _EIRZRAROS AL,
FAIGENLRP3R /A, FFREDAMPs, 1755 il vl 4
LRI PR A L Y S A, e AT R I A o v VAR B 1Y
ROSHUIENLRP3ZEMEAS, fE50 A 1213 (interleukin,
IL) -1B. IL-6 A3 IR PR A ] F+-a (tumor necrosis factor
alpha, TNF-a) 2 R4 K 5, e il 48 E LA K il 2 4
fb; (2) bRz sEilid% 4L (epithelial-mesenchymal transition,
EMT) : EMT/2 —FhAnf e fbid 7, i b B A g 25 1)
oK {1 —BEAE P I ] DA e, X R [ 4
SN M) B i) AL, S BUMZHSUR AR Ak, BTl
255 S IEMT ] REGL it H] BT 4k (3) HAEYH T
PR 25T R | Al 2H 2 20 ML 1 3T & A Bl T2 Ak
(4) AL (extracellular matrix, ECM ) B Y8 Hllilifes
2RI RES S it 2L NEMC A LRI fif 5 R B EC MR
RIS R () ERgdn il 5 5B PET 40
271 (T-helper 2 cells, Th2) ZHAEKF1EH: 1bI7 258l it
HRZH 2 g A 2 A M2 B, M2 BB it v s 20 3 ok
A HF--B (transforming growth factor-beta, TGF-) .
IL-4 ., IL-10HIIL-13%F Th2 4 i P47 BB, A Er 4k 20
H g LA e Ak, (FECM (IR AL EE )
P, R TGE-BAT LA R EM T A, 346 vl i ik
Smad2/338 % FIRNOX4 UL A M I R LA K - 4k
JnE,
2.2 YIS LT AT B R 2T AEA 0 & A S
P DN A 3l B R A R DDA OG o e B AR B
i, IL-4 . IL-10., IL-13FMITGE-B55 R EL WA (55 A+
B LAY R AP, 1L-4 . IL-10/RIIL-13 32 223 4
OIRECMIBAR RGN . 7 4 85 I 2T i S ECM
LRI LR B, DTS it ¥ i 2 O A 27 Ak
TGE-Br2 2T AEAL PRI S B P A R, AT i |
JHECMA T B A W) & A4S Sl D A i id 72, i
A SE A R G 2 A 2 A A O Th2 bk EL 4 i S M2 gk
AEE AL o ThaZiAE I AITL-4 | TL-1338 53 bk .
Hasm M2 RIE RN R A, I BT GE-BAIIAL MR A K
R (platelet—derived growth factor, PDGF) H9¥Jit, PDGF
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Tab 1 Incidence of interstitial lung disease induced by different

categories of anti-lung cancer drugs

Category of anti-lung cancer drugs Incidence of ILD (%)

Chemotherapy agents
Platinum-based agents!¢”! 1.5-10.0
Taxanes!”#® 0-8.3
Antimetabolites®®! 1.1-22.6
Antibiotics>! 6.8-21.0
TKls
EGFR-TKIs
First-generation®'011 0-5.9
Second-generation!""? 0.4-4.7
Third-generation!13-16! 0.4-12.3
ALK-TKIs
First-generation!'”¢] 1.2-3.7
Second-generation!'8-2% 0.08-4
Third-generation!é! 0-1
ROS1-TKIs
First-generation!'718.21] 0-3.7
Second-generation!? 0-1
Third-generation* 0-1.2
ICls
PD-1B:14.24291 1.4-18.8
PD-L183031 1.1-4.5
ADCs
HER,-AD(CB233] 0.5-28
TROP,-ADCE2 34

Geographical bias exists: Japan reports a higher incidence of DI-ILD
caused by anti-lung cancer drugs compared to Western countries,
possibly due to HLA gene polymorphisms or differences in diagnostic
standards. Data are derived from multicenter retrospective studies
and clinical trials. DI-ILD: drug-induced interstitial lung disease; TKIs:
tyrosine kinase inhibitors; EGFR: epidermal growth factor receptor;
ALK: anaplastic lymphoma kinase; ROS1: ROS proto-oncogene 1;
PD-1: programmed cell death protein 1; PD-L1: programmed cell
death-ligand 1; HER,-ADC: human epidermal growth factor receptor
2 antibody-drug conjugate; TROP,-ADC: trophoblast cell surface
antigen 2 antibody-drug conjugate; ICls: immune checkpoint

inhibitors.

SR EA RIS D RER e B 51 IR 1, B REAS B R R
S LT AR A IS R R S R XN R T TGE-B ., 1L-4
FIIL-13 Al £ Al 1E S ASTHIL 47 22 i B 2T e A i FEBo).

TGE- . IL-4FITL-1340 0] LA iJ8 fi2 4 il Q408 Pk P g Iy
TR WA E AL (nicotinamide adenine dinucleotide
phosphate oxidase, NOX ) FIF4EfLH-2 (cyclooxygenase-2,

COX-2) , HEHNROSHY A=, WA fIR E A8 A 0 5 Iy AN 214
fead 2 (&) o

YA IR L IR R, A AN B S, TGE-B
FE3k WEBEIN, [FIRHE RS ECM A>3, Sy 92 i e
W], WORE RS0/ NG 4E 4k, SR 7R il 24 28
TGE-BFIRHG N, i T 24 40 M b 78 - o A LR 2 4
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SR FARE
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3.1 B ZBMEN S22 7 S X DI-
ILD AR SC Bt it des 25 W ist % 2 S S 25 1% A R
N AH G SCHRHGE 3 2 . AL £33 P450 ( cytochrome
P450, CYP4S0 ) f&—FP AR I LI 2 B IR, EA
() R AT A A e (R st A 70 S, e B ilea 25 1 Gl ke
B EBAE . AR —FP 2B 4CHE 71 7T K CYP4so
1) 5 PR g A% 22 A PR AAAE S B, T 3 B2 W A8
AR 22 5 . STV B, S £F 44k B AR L 1Y
CYP2D6., CYP2C9. CYP2CI19%:3ERM )45 5E L2 Ak AR
IR ) | P i L = PN 3 R By o 2 &
#5117 HLA-DRB1*04:05 %3 3% [H 1) {7 8% & 4E DI-ILD Y
KU 5 f ( OR=1.74, 95%CI: 1.30-2.32 ) , H:AJ RERY B
BLEI I HL A 5 08 5 8 B e 52 388 105 B0 7 M e e 25
Blo TSRS RILE 2R S A v 1 v A 2 T I A st
BAE, HOATH BGZH XA BEDI-ILD & & 1 4 T
Ui S i
3.2 R CH 5T (genome-wide association studies,
GWAS) 2 W e E B GWASIE 3o 2 &0 M 0 4 A5 b
10, KB T 55 I 21 2 Ak XURS: 2% UDAH 56 1Y FR A R 22 281k
(single nucleotide polymorphism, SNP) 7, JT4FA, GWAS
AR R DI-ILD A AL A2 e ), JLHJE MUCSBJG 3
FIXrs357059502 5 (OR=5.06) EHGWASIA A& fili£F
Hefb K A e B R A5k, Gl 1 MUCSBIY 5% =
FEIR T B PN TR i L R A, AT RN AR
FE b B35 255 A B REE LT S8k, IR K ILGWASHYH
JEE RN KB A 15, ATOLLIPHYrs171521887 (OR=1.48) , 1J
A S A5 T GE- B 38 % LA K3l i TollFEZ 44 (Toll-like
receptor, TLR) M RUREA G2 v S 580R ISR, %0
FEPE R AR TR RE A [ M S X SE R IE HE T AL Y
MBI TR RE



*312- Hh A 2 15202 S 4F 4 H 45 2 8 %5 45 431

Chin J Lung Cancer, April 2025, Vol.28, No.4

1y AntHung cancer drugs
oy

ELungcancer
:complicated
with ILD |
|

| /™ &S 4 |

B 1 RIS S AL 4L R AE- o FiBERE

Cell-molecular pathways of pulmonary fibrosis
induced by anti-lung cancer drugs

TYY
IL-4 110 IL-13 { /M}\;}

Immune T
cells -

Th2 ceIIs

f'

IL4 IL13

macrophages

Increased ROS production

M2 macrophages

N

Enhanced
oxidative
stress

Collagen hbronectin, TGF-B PDGF
fibrin \ ‘/

[ e

Activation and proliferation of fibroblasts

Fig 1 Diagram of the cell-molecular pathway of pulmonary fibrosis induced by anti-lung cancer drugs. IL-4: interleukin-4; TGF-: transforming

growth factor-beta; NOX: nicotinamide adenine dinucleotide phosphate oxidase; COX-2: cyclooxygenase-2; ROS: reactive oxygen species; ECM:

extracellular matrix; Th2 cells: T-helper 2 cells; PDGF: platelet-derived growth factor.
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I3 e B e, R S W A2 RE P A i R B
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4.2 Wbk A RAEPUE 25T BULD e By | Sk
A6 I 2H 255 B Ap R A S ELARR S, Mo vg o0 B
CT (high—resolution computed tomography, HRCT) {1 24%
OBWT TR, TR HERE PE IR BT 41 5 20 AR R
XFFIZWIILDE U, A T2 RE (artificial intelligence, Al) 5
BAPAUE T AR R E TR R A AR TR R
BRI ZE R 2 (convolutional neural network, CNN)
AT LA T 0 AR 0 0 BSOS (2 AR L 0 o7 R
RV X L) |, IR PR R R

P34 Sy, Fibresolve REGE ARG R A 4E Ml (CTR
B A AAL I SO N I AR ) RITAL BB 2T 4L T
2, TERHBURBSCFFOLT , ARG LOR R & 1
fier Al ( idiopathic pulmonary fibrosis, IPF ) PR
R s T, FIHRAR A 7 b B ZHERHE XA R CT R
BB T EAEAR LA 1] Fp AR N AU S 152
HAT—E W IR R VPG A (052, filtn, — i A 301843
BE W Z b BB S ST & AT ((ScreenDx-

LungFibrosis™ ), ARSI GEACRRAE (U R S5 |
FERESAEY K ), TR I B rh & B Wi

AL BIURRE 1791.3% (95%CL: 89.0%-93.3% ) , Fisttk R
95.1% (95%CI: 94.2%-96.0% ) , ZIXH TAEHEE (receiver
operating characteristic, ROC ) £ T X (area under the
curve, AUC) 1£0.997, HF¥4bHER R HF527.6 s, 25— T
HAR AR T 7k (P<0.001) , HE 78 1Z 53005 T 5 Bh Il
KRBV PR DI-ILD ) i A5
R REBUR A TLDIZY AR M B RE T [ K e,

REEADAR A HOR , iE2 Wiy X @i g b i
S debn AL, AL T IR R IE SR RICR s SbnifEd
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G Bl A A il E AL TR S AR . IMHRCTHA S
o B AF R A 25 5 AT AR RO TLD AT 2 W K
JUE AR BE VAR B R T W LR AR AR
2anssed)

4.3 HAbKG A SR E A A Sk e M eI E |
TEAE B T TS A IO PR (bronchoalveolar
lavage fluid, BALF) . SXA/E BB RE MG KL (transbronchial
lung biopsy, TBLB) . S UE iV 7R1% 4 (transbronchial lung

WS YN WE A IR BB E R, I T LA i il 2
HIRIRES (Fealaososs) aEapsk, ATk, %4
PR O R R AR AT ) | ARXT T4
Jiliff 45 (surgical lung biopsy, LB) XTTLD [ HIZ Wi {EA
HRH 220, TBLCEAENILDIZ I B Rl kh e Ty 5
BRI BN R 20 =F B RIS A ATBAERAT T,

TBLCAZ¢FHIME (multi-disciplinary treatment, MDT) &
LRSS WER ]I 80% ) T4, I 8Lk A TBUL RPN

cryobiopsy, TBLC) %577 I THUME LG MG DI-ILDAY T4 BRI RS0, DI PR 25 A= B I0RG o b 2 4B 195

=2 MEAGYHEXILDERZEESHRESERN
Tab 2 Common imaging and pathological manifestations of ILD associated with anti-lung cancer drugs

Pattern HRCT findings Histopathological features

DAD49,54-57] Exudative phase: bilateral diffuse GGO with

consolidation; Proliferative/fibrotic phase: reticular

Exudative phase: hyaline membrane formation, alveolar edema;
Proliferative/fibrotic phase: fibroblast infiltration, alveolar
opacities, traction bronchiectasis, volume loss collapse, honeycombing
Simple pulmonary  Transient, migratory non-segmental consolidation

or GGO

Massive eosinophilic infiltration in alveoli and interstitium, may

eosinophilial54551 accompany hyaline membranes

OP#49:54-58] Patchy consolidation/GGO, peribronchovascular or Intra-alveolar masson bodies (fibroblastic/myofibroblastic

peripheral distribution, "reverse halo sign" granulation tissue), mild-moderate lymphocytic infiltration

HP14.49,54-55,58]

Diffuse GGO, centrilobular micronodules, mosaic Peribronchiolar granulomas, chronic interstitial inflammation

attenuation and fibrosis

NS|pt4:49,:54-60] Bilateral GGO predominantly in the middle and Uniform interstitial inflammation with type Il alveolar epithelial

lower lungs, may progress to reticular opacities, hyperplasia, without structural destruction, and interstitial

traction bronchiectasis lymphocyte/plasma cell infiltration

U|P!55,57-58,61,62]

Subpleural honeycombing, reticular opacities, Patchy fibrosis with architectural distortion (honeycombing),

traction bronchiectasis fibroblast foci distributed at the edges of fibrosis

DAD: diffuse alveolar damage; OP: organizing pneumonia; HP: hypersensitivity pneumonitis; NSIP: nonspecific interstitial pneumonia; UIP:
usual interstitial pneumonia; HRCT: high-resolution computed tomography; GGO: ground-glass opacity.

=3 HtENHImERR
Tab 3 Auxiliary information of other diagnostic tests

Test Brief description

Laboratory tests#30.551 CBC, liver/kidney function, ESR, CRP, LDH, KL-6, PCT should be measured in cases of shock. Elevated KL-6
indicates alveolar epithelial injury (e.g. DAD).

Blood gas analysis® Assess oxygenation and acid-base balance (pH, Pa0,, PaCO,, HCO,;, BE), monitor risk of respiratory failure.
Pulmonary function tests®5! Restrictive ventilatory impairment (TLC. FVC{). DLCO suggests interstitial pathology. Contraindicated in
respiratory failure.

BALF®4 Lymphocytic alveolitis, predominantly CD8* lymphocytes.
Bronchoscopy and biopsy!#4%-50 TBLB or TBLC to obtain lung tissue, exclude infection or malignancy. Combined with HRCT and MDT to

improve diagnostic accuracy.

CBC: complete blood count; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; LDH: lactate dehydrogenase; KL-6: Krebs von den
Lungen-6; PCT: procalcitonin; PaO,: arterial oxygen partial pressure; PaCO,: arterial carbon dioxide partial pressure; HCO, bicarbonate ion
concentration; BE: base excess; TLC: total lung capacity; FVC: forced vital capacity; DLCO: diffusing capacity of the lungs for carbon monoxide;
CD8: cluster of differentiation 8; TBLB: transbronchial lung biopsy; TBLC: transbronchial lung cryobiopsy; MDT: multi-disciplinary treatment;
BALF: bronchoalveolar lavage fluid.
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4.4 FOLCWIERBIIEE BEE MAEIG)T BOR SRR IR
1, SHUIE 259 S DI-ILD ST ek iz 20 i 2 4
. ZABELWE AT . dEiE ), MLa S
A O W RTINS Y (U5 Aol P AR Db
T 22 4k MURAR TG 0 A ) X TLD EA T 4 Ui A Pt )
FRE T R T G AT R ks 2 5 7k L 4 i
Z It (neutrophil-to-lymphocyte ratio, NLR ) J&—Ff # 1Y
PRAE N ANET A BT A58 1 PR 5, XL A
S-S ILD YR B AL A S 52 R R B 8 e (BB A
FESEST199.9%F164.9% , AUCH0.833) o 7EZ Y
R 40 T v T AR A 5 R L A e 2 L (monocyte—to—
lymphocyte ratio, MLR) (AUC#0.796) Flfi/ N5 kB 40
ikt (platelet-to-lymphocyte ratio, PLR ) (AUC40.699)
HA—E AW {H. HAT, NLR, MLR, PLR SR EIPF
5 it g o A s £ A P O RCREAR 2 BGIE R ), {EAE 4T
e 988 250 A S TL D HR B8 0 RCRE 1 R DL SCRR A, mx e

It
s JATTERE

5.1 MEIRYT HUE 25 B DI-ILD Ry ™ B AL o) 2
P A 0 B EORE A S R, HOG R IR 25 S
F . % R E L EAE VT T E A R FAERE S0
& (National Cancer Institute-common terminology criteria
adverse events 5.0, NCI-CTCAE v5.0) #xifi, DI-ILDZ) M5
9 GLE (TAER, (UGERF ) L Ga CHAEIR, B
WPIEEIR ) |« G3%% (TR FEREAR ) |« Gad (fi ek
i) MGSH (BET-) o DLILDIIRIT T R/ ZEH, #
O HAR R i S8 2 it D g 9. (1) G14¢: TKIsHI
ICIsAI R 22t ], {HFT 2 DI I (F2-3 dife R PEAl, #F2-3
JAHRCT/JiliTIRE) s ADCZEZ5Y) (ANT-DXd) #5815 2ILD
Gififh . A28 ANGEfR TR It 28 AW, 49 d
KEMMAKAIEL, (2) G SLRMEZE, DRI
1-2 mg/(kg-d), 3-5 dPNMCENI4-68 B0 E s TosGE N4
EG3W T E ., ADCHICILDTR KA E>1 mg/ (kg-d) R4k
14d, Zfftfaa-6fiiit. (3) >G3%: TR IToLkiE
A, WIRJE 12 mg/ (kg-d)FFLe R AEIRGE M, 8-12J8 NIk
155 = EE AT T K JE J8.500-1000 mg/diiti3 d, JEF
Bk 21 mg/ (kg-d)=2J8 . 48-72 WAL, BRAZRA
HRPIEERE N
FEXSANRNA YT J7 S e B, il R D S 4 L AR B «

(1) W B 03 2R I 352 FT LA DR S ) 58 A S5 oz, 130
SRR, JUHAEDUEHE T % (organizing pneumonia,
OP) G2 3>70%, (HE 1 RBR & K Zrids A e |
BB 5 0T 27 A A 1 R 4 4 AT B, A4 S ] it
TR (nonspecific interstitial pneumonia, NSIP) ZZfif 54
45.8%, ﬁﬁﬁfﬁﬂﬂfﬁé (hypersensitivity pneumonitis, HP) 27:%
fifp A 036.4%01 . (2) TEAYIHIFNIGRT 70U, SEIRAH HdT

(Infliximab ) I AR IR SCER T 24 P At ] S A2 S 416 1
B TR, HAEIALE] ATRE S5 M6 TNEF- o/ A R AE
FORIAT SR, ATl 2 B S MR S AT 1 2t R 1)
METE PR 11 A S B FE BTS2 25 A o) (E 7 1 R RURS:
AT AP Al, D UEIESE 2 IR TR 0, = S g
i RO S35, P RE 5 A S G B LA O T I B TLD 417
DL, FH s E IR T BN BRAH 2
8.2 UL iR LB P A SRSl 1 g FTR IR = )
SE A RIS E ), AR B JRa P o7 BT B, I EREENR
¥7 B RIHDI-ILDIRY 7 IT AR B 7 ik o SC T Bt 24
YA G DI-ILDHIYR YT B BB, T FRLlil i Bl R
IRIT R PR AL S AL R EBTT, — e S Er it 2y
VIR H o, Ak ARJE B2 ik R AT AEIPF R 7 A A5 2
R, 1 IEZ A 5 EDI-ILD, PR B, [T
ARSNGB AT B AR i 5 T TP R A28 A I ) S P it
SN (acute exacerbation of ILD, AE-ILD) 14 % A= XU,
Bl B AT G AT 251 (CREAFIAE A2 EE) rT LR
F SE e 5 IFIPE AR & 4= AE-TPF IR [a] e 5 58 i %
PRI 7 TR e XUBS PP AR, T %% A DI-ILD Y&
MR, SCILATT HT SE o AN 3O —Ir RS
BEPAE S | ARSI A YRS RO BRI,
FIOHED AR S | IR, BE TR M ATRBICT 184>
Fr0, SEH DI-TLD Y LR 505 T30, 4 miZ s 524

TE 254 -5 PR AP DT T, R AR e SRR
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