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ABSTRACT —— Neuroendocrine tumors (NETs) of the lung and mediastinum are very rare, with annual inci-
dences of only 1.49 and 0.02 per 100,000, respectively, according to Surveillance, Epidemiology, and End Results
(SEER) data. According to the 4th edition of the WHO Classification of Tumours of the Lung, Pleura, Thymus and
Heart, published in 2015, NETs of the lung and mediastinum include small cell carcinoma, large cell neuroendo-
crine carcinoma (LCNEC), and atypical and typical carcinoid tumor. Small cell carcinoma and large cell neuroen-
docrine carcinoma are considered high-grade lesions, atypical carcinoid as intermediate-grade lesions, and typical
carcinoid as low-grade lesions. Of note, in the 4th edition WHO classification, NETs were introduced as a single
major category, despite having been grouped into different categories in the previous (3rd) edition. The pathologi-
cal diagnosis of LCNEC requires not only morphological characteristics but also the differentiation phenotype;
this is a drastic change of mode. It is expected to help improve our understanding of a lesion’s biological charac-
teristics and facilitate the suitable selection of treatment options. The first-line treatment for pulmonary or medi-
astinal neuroendocrine tumors is surgical resection, but for unresectable cases, drug therapy is performed. For
high-grade tumors, platinum-based chemotherapy is used, and for carcinoids, a wide range of treatment options,
such as a somatostatin analogue and the mammalian target of rapamycin (mTOR) inhibitor everolimus, which is a
molecular-targeted drug, are available. This review article outlines the epidemiology, pathological diagnosis, and
treatment of pulmonary and mediastinal neuroendocrine tumors, including the latest findings. We hope this arti-
cle will serve as a guide in routine clinical practice for rare tumors.
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1. FUBHIC

MR 5 W IESS (neuroendocrine tumor, NET) 1,
MREN W2 H 5 MR 5L EECTH D, BFEIER
HALEZIZ L O, B ORkL EMIZHEET 5. i<
(&, BB X OHERSICTEA L, MERE NET 013 & A i3
JF3TH AH. NET O8I, AN tEoREHZ: & L
THwON D Gt OfEdk & & HITEEL TE DS,
2015 E oM,  MEFEIES 9 % WHO 4 BHSETIS L D,
filids & Ol NET OB 550 HIC K & 2205 -
72,1 F 7z, G OME T, mammalian target of rapamy-
cin (mTOR) FHEZE (ks XY A R) HizE
e NET OEHE L L CTRBIPGR S L5 7 Lo #EA DI R
bbb, ZZTERETIE, MERIZIEA3 25 NET oS L
FWBLEEWT, 7 LTI OWT, IO % &0 Tl
I 5.

2. BEHLUFH

1) fli NET

K E Surveillance, Epidemiology, and End Results
(SEER) 7— % N—Z |2 X % &, Jili NET OF&he S 130T
EBIMLTE Y, 2000~2012 41282 A0 10 75 AdH

72 ) DA FEREMEE (X 149 AT, NET DS & L
TERETHDL I LAVRENTN . 2

Jili NET OMUANE, ANHITaRE, ORI o ke PN 2004 9
(large cell neuroendocrine carcinoma, LCNEC), %! 7
VF AR, WA NVNF I 4 RD4DO0H 5. /MR
BIXOLCNEC IXEEMETH), BBH LT/ 14 Fid
RS, R OVT A MIMEEEEICKITE 5.
Jiti NET @ KR/ TH 0, FrBliiEEs ol
13% 2505, —7F, #NF /A4 FOBEIIMKL, &l
FED 1% Kl 2 Hd HITWE . 1 RIS, BB VT
A FixEbDTHTHY, AsamuraH, etal T X 5 EH
% ftigk L FWIFECLE, Bl NET & @l S 7z B Bl
365BIDH B, BAIH LT A4 Fidb$Th 96 (25%) T
HolztmMEINTNS.S

/NHINEHE B K OF LCNEC 1, B2H & o BI#PED R <, &
HOZ ITHEIERHBETH L. KL, HIVF
4 Fi& 60 AEMOEEZITDIEL, LHEEZFDLELL,
WAL & DPEPEIEZ L. !

ili NET O F#ZISHMBIMTRELSRZLRDY, AvF /A
FIZIBEWFH RS & SN D25 Al s L O
LCNEC O F#HIEARRTH 5. RIF DLk L FFFELC
k2L, BRAF—T &GN NET Y% o 5 44

TC (n=55)

L_L_IAC (n=9)
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- G.Wilcoxon: P<0.0001

SCLC (n=113)
|

LCNEC (n=141)

0 1 2 3 4 5 6

1 12 13 14 15

8 9 10 1

Years

TC, typical carcinoid; AC, atypical carcinoid; SCLC, small-cell lung carcinoma; LCNEC, large cell neuroendocrine carcinoma.
Reprinted with permission. © 2006 American Society of Clinical Oncology. All rights reserved. Asamura, H et al: J Clin Oncol Vol. 24(1), 2006: 70-

76.

Figure 1. Overall survival curves in lung neuroendocrine tumors of all stages according to histologic

types.
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Table 1. WHO Classifications of Lung and Gastroenteropancreatic Neuroendocrine Neoplasms

WHO2015 WHO02010 WHO2017
Lung Gut Pancreas
Mitotic index  Necrosis Mitotic index Ki-67 index Mitotic index Ki-67 index
Typical Well- NET Gl  <2/10 HPF <2% NET Gl  <2/10 HPF <3%
cartinoid <2/10 HPF No differentiated ° °
. NET G2  2-20/10 HPF 3-20% NET G2  2-20/10 HPF 3-20%
Atypical =10 1o gpp Focal,
cartinoid if any NET G3  >20/10 HPF >20%
LCNEC >10/10 HPF Yes Poorly- NEC >20/10 HPF >20% NEC >20/10 HPF >20%
differentiated
SCLC >10/10 HPF  Yes Mixed MANEC MiNEN
neoplasms

HPF high-power field (per 2 mm?2); LCNEC, large cell neuroendocrine carcinoma; SCLC, small cell lung carcinoma; NEC, neuroendo-
crine carcinoma; MANEC, mixed adenoneuroendocrine carcinoma; MiNEN, mixed neuroendocrine/non-neuroendocrine neoplasm.

Reproduced with permission from Travis WD, Brambilla E, Burke AP, Marx A, Nicholson AG. World Health Organization Classifica-
tion of Tumours of the Lung, Pleura, Thymus and Heart. IARC, Lyon, 2015. Based on Bosman FT, eds. WHO Classification of Tumours
of the Digestive System. 4th ed. IARC, Lyon, 2010. Reproduced with permission from Lloyd RV, Osamura RY, Kléppel G, Rosai J. World
Health Organization Classification of Tumours of Endocrine Organs, Fourth edition. IARC, Lyon, 2016.

TR, A NVTF 2 4 FT962%, ®AIHhVF /) L KT
778% T& 5 DIIx} L, LCNEC Tl& 40.3%, /Mg <
X 357% EFEE s Tw5b (Figurel).3
2) #ERE NET

#EbE NET o K -EMIRESE TH 5. KIE D SEER
T—F R—ZAIZ X B &, 2000~2004 FFIZBIF S AL 10
JINB720 ORI NET 0 4F B FEiE S EE 1E 002 A Tdh
0, NET &k 04%,* JEE ko 2~5% % 5o
I ELNE DO TS CTHh 5. 1

AHARINE, W NET & %720, dB o RE H Vv F
A FOBHEAHIE . International Thymic Malignancy In-
terest Group & European Society of Thoracic Surgeons
DT —F RX— A2 X B NET 205 O ET Tk, w2l
AF AN, BERAIVTF 4 FB XU LCNEC//Milliz
WoOLDHHGIE, TNE28%, 40% B LV 28% T
HolctmMEINTNS.S

M NET OUFFE4E#E 40 i 8% ~50 it Tdh 5.
ANF 7 A4 BB X LCNEC IZHBEIZL s, /NliladE
TP LETA SN 23N 45 W Bl 5 1 #Y
(MEN1) O&BHEANVTF /7 4 FORIRD SIS, D
NET & BRI, Bt A VF 7 4 FIiZB T Bl L o
BRI/ R STV ]

it NET (&, ki o0 5 i 356 X0 3= F i A8 DS FL A%
<, MBFRAEFEEBNILNRD E FHARTD 5. 5 FEFFE
&, ®BANVF 2 4 KT50~70%, LCNEC T 30~66%,
NIBARET 0% 3N TBY, T2, EMAH VT
A FOFPHRITRAS VT ) L FICHRTEFIwEEN
TWwb, 1

3. fRIELH

1) Bl NET /RIEZAMEOEE
fili NET &, /Miigss, LCNEC, @RI/ HBH vF 7 4
FIZRI SN S, 2004 4E0MiRE WHO 4-H645 3 T,
TGRSO &, B2 KGFUHB IS EINT
W7z 6 b, ANIRREE 4 JORIERT OBRE, Rk
Re g, FOMBasE, /ANAR) o 12 & LTEDST S,
LCNEC [ KAMfSE o MR, H v F 7 4 Fid 4 KHREA
DS oER E LT ST vz, 2015 EICET Sz
WHO 43358 4 BT, TR N - s IE 55 1 A3t o 4
KB D 1oLy, ZoHiAI L LT, /NiEIE,
LCNEC, EB/BMANF ) 4 FhF L EozZ N —F
L, SHITIERBMRA L LT FE A ARSI
FEPY - WAL B T2 B 2SR oD 1 D & i D S 7z !
IOXHIT, MBENGWGILE AT HMEEAINET & L
T1IODOFEBHEMICT EDONZT &1L, HEkoiEs
MRS X 2 0D S LB 2 MG L7250 Th b &
W) EIRT, KEZREETH -7z WRRNGW S,
ET- B B 2 WIZ AR L i Ge o (e getn) 12
L OMFBETE DD, REGG O L B AR E
LTwb. ZhF T LCNEC &/ & 135 o3kl
fagi & LTHEEINTWZA, FUEA T T —oflil s
LA EN/ZEHKITAKE V. LCNEC DR R B4
R A AT/ EEHB LT b 2 e h
5, HoEEMWDZ LT, REAOHEOMRS X O
WHEOPBICAIEE Bbs.
2017 4RI ST & 7GR AL BRI 28 8 7 1, 2015
4F WHO 2845 4 BUCHERL U, [R5 B s 1o T H
DML L7z B, WX, 2017 4£22ET @ Union for

International Cancer Control (UICC)/American Joint
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Hematoxylin-eosin staining, a, c, e, g: bar=100 mm, b, d, f, h: bar=50 mm.

Figure 2. Histological features of pulmonary neuroendocrine tumors. Typical carcinoids (a, b), atypical carcinoids (c,
d), large cell neuroendocrine carcinoma (e, f), and small cell carcinoma (g, h).

Committee on Cancer (AJCC) @ TNM 43345 8 hi® 12
B> THEHIIT 5.
2) ffi NET DOFRIEESMEZE & ES &%

Table 1 {Z/”F & 512, i NET @ WHO 43481 1%, B -
AL NET @ WHO 433910 &1, RR®EL->Tnb,
B - AL NET &, FI23aRE (Ki-67 % 721350 2H1%)
WD WT 7 L — R Thi, ARSHEEL & B LR
RSN D., ZHUTHL, TR RESEEO R A v
FIA R, REEEORIMANTF ) 4 B X OEESE
DRGEN IR S 4, S S IZE P EE O ppReN 45
WARE /NG & LCNEC 20 shs. A/ A4 F
& IR EE AR WA & O T, BRI e ST
TR, ERDUNEDIKR & SRR 2720, WiH OHH)
BEDLOTEETH L. ZToOH5EIX, MR, oz
155, BIEOAMEICE DIV TIThI 5.

Jiti NET O##kigE, Mligsssgo NET & FEkT,
HOIR (Figure 2a), JHZFEAME (Figure 2b), MR (Figure
2a, 2g, 2h), U AR IR, BIK (&4 7K (Figure
2c, 2e), ¥ v MR (Figure 2d, 2f) 7 & ORI 457k
TEREDHFIN TH 5.

ANTF A W&, R R 2 B 25, fRRN gy
WIEREZ R L CIao§ 5 IE % Td 5 (Figure 2a~2d). %
# (Figure 2a, 2b) & %M (Figure 2¢c, 2d) #IWVF /A4
FoOSENNE, BOFURE L BB OH LS W TITh
N5 (Tablel).

LCNEC (Figure 2e, 2f) &/NliasE (Figure 2g, 2h)
i, AT A R XD DAIEAGR L, B RIEN S
WEAIEOEWIEE TH L. WH 0N TIHEE T
HY, MLOKRE S, BMEOFR, By o< F g,
- M (N/C) bz S o B2 BEIICEEd 5.

fili NET OJRBEZRIE, A% & /NS <o iE 5
AN DOFIEATTR AR TIIH L V2 & b B DA%, KIHT
WBRD XIS, REGA TOMRERNGT W~ — 7 — DIRER
BHHATH S, BE - L NET L 8740, Ki67 (MIB-
D) % W 7T e 1 X B W LR L3R S vt wvn e v
SO0, FEEIRTIIENCHEHZIRETH %.

3) Fli NET ORMICAVSh 2 RERE~Y—H—

MIENGW S — N — ORI, HVF /A4 FBIO/A
FHREHE DB TIXLZHTIZ R WAS, LCNEC O Wiicix
VIHTdH DH. NET OFZWIIH 5N 5 WEEN S W~ —
A —1E, WIS BT RRE - FRREZRELED
Bz, BHO~—h—FHAEDETHT 5.
— S, ANF A T, MRENGW S — S — D F
ATEIVZSRIETE & 72 B 2 & 3% 28, /MlIEE R LCNEC
TORERRLYmRE IR 4 TH Y, FFWITL L, §Y
W2 lbdhb HFRINDZMENFTW~—F—1F, 71
ETTZUA TVFTETA4TTHY, THITCDE6
e & EMAEDETHW T 5 (Figure 3). 11 F 72, #i/-7%
MREN G~ — /1 — & LT, AN WAIIZ O 55 b2 BY
WM 9 % ¥k 5. W ¥ insulinoma-associated protein 1
(INSM1) HiEH S T2, 1218 455 5 okatcid, il
NET OZWiiZB1F % INSM1 O KERB X OFFREIXZ
NENTT% BLI7T% TH-72.13

I eRdr B e~ — 7 — & LT, Mlio thyroid transcrip-
tion factor-1 (TTF-1), g PAX-8 7 &»d 5% (Figure
3.1 72721, TTF1 @Hfkor o— 2k b gethss
Wik L, PAXSIZHURIE, WARHEZ & T Bk
2 12 OFBVLETH 5.

Ki-67 Bk ae O BEE T b, Mk 234
%<, ANTF AR EMERNGTRE & o 23R 2 Yy
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Thoracic

neuroendocrine neoplasms

Low-intermediate vs high grade
(pre-operative setting)

Ki-67
(Rb1/p53)
Prognostic markers
(in low-intermediate grade forms) NE vs non-NE phenotype
Ki-67 Chromogranin A
oTP Neuroendocrine Synaptophysin
e hol = (CD56)
Predictive markers morphofogy High molecular weight-cytokeratins
(in high grade forms) hASH-1
Rb1 INSM1
DLL3

Definition of primary origin

(in low-intermediate grade forms)
TTF-1 (lung)
OTP (lung)
PAX-8 (thymus)
(in association with extra-pulmonary
specific markers:CDX2,PDX-1...)

Modified from Uccella S, et al. Endocr Pathol. 2018;29:150-168.

Figure 3.

GIZEHTH .1 AR B X O° LCNEC & &1l (40~
100%) 27”3 DI L, EMB LR MA VF ) 4 Fid
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AL v b THO R YWD G HOBETH L. €D
fitl, Rb, p53, Delta-like 3(DLL3), Orthopedia Homeobox
(OTP) % &A%l - #ths NET TOF&EHIMLRF & LT
HEHEhTnwa. U
4) Bl NET IZ5 (T 5 B FRIEZ RV

B - LA NET 7% & ol 4 NET & fig# NET (2
EHGH U 72 R BRSSO, SRR R SR O
BIRAPER ENT W5,

fiti NET 123813 B BN+ LTk, Y bRY
F ¥ Z K (somatostatin receptor, SSTR) & mTOR
BHEFONDL, VX IPAYF T Far7oERNTH S
SSTR2A OFEBIX, WiHVvF /2 4 RIS ThlifhEA
FWRE T W ERREINT WS M F /2, AKT/
mTOR #OIEHEALIC D WTIE, i NET 210 #1044 F
VIBREEAR 2 W 72 0B MR A MG o A 2, ) RAL
AKT BX Y YEEIE mTOR # &5 Bl L T 2 #4208
ANF A4 FT60~73% T 5D L, N5
TIX 30% Hifs TdH -7z (Table2).15 L7=A > T, HIV
F /4 RTIWX, YV MAFFr7Fas, mTOR HES

Immunohistochemical markers in thoracic neuroendocrine neoplasms.

DRIEBFEND.

F /A, —EoIEIIRGIC B VT, EF
7 KA ¥ b S (immune checkpoint inhibitor, ICI) T
& % Pt programmed cell death 1 (PD-1) Fiik3ER°$HT pro-
grammed cell death ligand 1 (PD-L1) HufR3E2s:H &
TW5., ICINNA F~—Hh—"T> % PD-L1 DFEHIZ,
LCNEC ® 104%, /MIEHE D 5.8% (252D L7, 7
WF I A Fid&epl kPl <cdh > 72 (Table 3).16 JE/N
Bl 12 bR T NET @ PD-L1 Btk g,
5) #thE (BER) NET D#RIERSHT

Wt NET 1%, WHO 43# 2004 T, Mg o MR & L
THE SN TW 7225, WHO 45781 2015 Ti, Mg FRz vk
EgED 1 >& LT, MRIEC RS & 2= 508, M L7z
JEE RIS EDO T SN TWwWA. L gt NET (&, fili NET
DFIHEICE T, ERA LT A K, BRIH VT
4 F,LCNEC 3 & OVMliladE 120 & N 5. ! it NET
&, WSR2 EBA G IVF ) 4 FORENEL, o
RN E DO THiITH A, T2, wEEE OGS
WA DA, MG S OIRRE & ST 2 LD B .
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Table 2. The p-AKT and p-mTOR Expression in Bronchopulmonary Neuroendocrine

Tumor Tissue

Typical Atypical
Tum_orlet carcinoid carcinoid LCE\IEC SC_LC
n=7 _ _ n=17 n=2385
n="75 n=26
p-AKT expression (p-AKT %)
Low (<median) 1 (<80) 30 (<60) 7 (<70) 13 (<10) 54 (<40)
High (>median) 6 (>80) 45 (>60) 19 (>70) 4(>10) 31 (>40)
p-mTOR expression (p-mTOR %)
Low (<median) 2 (<50) 27 (<25) 10 (<30) 11 (<10) 59 (<5)
High (>median) 5 (>50) 48 (>25) 16 (>30) 6 (>10) 26 (>5H)

p-AKT and p-rmTOR expression was analyzed as a dichotomous variable in all tumor samples,

using the median value as the cut-off to distinguish tumors with a low expression from those with

a high expression.

mTOR, mammalian target of rapamycin; LCNEC, large cell neuroendocrine carcinoma; SCLC,
small cell lung carcinoma. Modified from Ali G, et al. Exp Ther Med. 2011;2:787-792.

Table 3. The PD-L1 Expression in Neuroendocrine Tu-
mors of the Lung

PD-L1 expression status

Positive (n=15) Negative (n=212)

Typical carcinoid 0 (0%) 46 (100%)
Atypical carcinoid 0 (0%) 6 (100%)
LCNEC 11 (10.4%) 95 (89.6%)
SCLC 4 (5.8%) 65 (94.2%)

PD-L1, programmed cell death ligand 1; LCNEC, large cell
neuroendocrine carcinoma; SCLC, small cell lung carcinoma.
Adapted from Tsuruoka K, et al. Lung Cancer. 2017;108:115-120.

4, B &=

1) HIVFJ A KDL=

2018 4 @ National Comprehensive Cancer Network
(NCCN) # {4 Ko 4 »Cl&, MEEX - Mg» vF 7 4
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REZIEBNI ) LTI R 2 55 —8IRE L TH D, N
FTEBRANRE BN A) U Tl Aas SR & 72 3O il + 43
L, R EAT R m R B0 L Tl e il &
BIYPUZZET TN B 17
BRI E LTI, VI MR F T Fa s,
TN 1) A A, peptide receptor radionuclide therapy
(PRRT, AIBRIKF) D3, BEHANTF /4 FO—f
TIHLFHRE S BIC2 D. LaL, EOHHIZLE—
WIRE T D0 DOVTIE, TEF Y ADRHHICH N &
POERIN TV,

— 5, European Neuroendocrine Tumor Society
(ENETS) D74 K54 ¥ Tld, AT/ YIBRARENM 2 V7
A FOWBFICE LT, MlgREemy, 2A), Ki67

SSTR DFEBLIRDL, BTl EE 7 &1 He < FRANE I 61
ARENTHBY, Ki-67 <10% THIHAVE L, SSTR 5k
HThhIv~ bRy Fr7Fuy, ZRUNOEE
IANRTY) AREHE RIS L, Ki67 >15% O RAIH L
F 74 FiZonwTix, VY MRAFFr7Frursu
U AZAPER) THIUIILFHIEEER TS E LT
2% . 1820
DTFic=RaYa X, vy MR Fr7Fur, [k
FRE O BRSO VTR T

Hife, ARFRCTHE NET (28 U Clis % A3 2 3401, =
NEY) AZXADARTH D, KE O NET I3 % H %
- avhi, JERREETE o B L BLHE T AL - il NET
BEEZNRLE LI-ZEHER, ML, 77 R,
5 TIT AH E RS G [F) B R 358 RADIANT 4 CTHGIE S 11T
5.2 [FRERCIE, x5 30281252 1 1 oI RT Y
AR (10 mg/H, 205 #1) 72137 5 & REE (97 #1) 12
AR EIA SN, BERECFRREOEA P TR S e B
SIEBIO S B, Ml NET (X 90 BITH - 7z, FEFHEH
T & 2 ST A Y T (4R ST B 134 ) 7 (2 2o < e S A A 1Y)
Bl (PFS) Hrdefitiid, 77 & X#ED 39 » I L, =X
O AABETIEI0 2 HATH Y, FELERSED ST
72 ONY — K 1048, 95% 15 #H X [ 0.35~0.67, P<
0.00001, R MO 275 > 2 Hisg). =X 2 A MR X
T T RBIIBIFLIEMEGIENZN2% BI O
1% [W9hdEBazesh (PR)], #ELw (SD) 2545
N7EBEEGIZ TN ZN81% B XU 64%, NEELE/ND
RO LN BHEHGIXIENZTN64% B LU 26% TH
D, TNREY) ARIZX D PFSIEREICIE, JRELERTEL
NEESHR/ N EDE G L Twb b o g sh. ettt
B LTI, =Y AABICBIT 2 ERAEHRIE
W, THI, EIRETHY, 7L — F3~4 OFFEHR

42 Japanese Journal of Lung Cancer—Vol 59, No 1, Feb 20, 2019—www.haigan.gr.jp



Neuroendocrine Tumor of Lung and Mediastinum: Update Pathological-diagnosis and Treatment—Goto et al

100 =

| Censoring times

90 =fi= Everolimus (n/N=42/63)
)
) Placebo (n/N=18/27
£ s- ( )
s | Kaplan-Meier medians
) 70 Everolimus: 9.2 months (95% Cl, 6.8-10.9)
3 Q) 60 Placebo: 3.6 months (95% Cl, 1.9-5.1)
§> 3_/ HR: 0.50 (95% Cl, 0.28-0.88)
58 50+
5 2
o —
> 2 40
3 30
8
<} 20
o

10

0 T T T T T T T 1

0 2 4 6 8 10

Number of patients still at risk
Everolimus 63 51 48 40 31
Placebo 27 15 7 5 5

12 15 18 21 24

Time (months)
16 13 8 1 0
3 3 1 0 0

Hazard ratio (HR) values presented are based on unstratified Cox regression analysis. Cl, confidence interval. Adapted from Fazio N, et al.

Cancer Science. 2018;109:174-181.

Figure 4. The progression-free survival in patients with lung neuroendocrine tumors.

Table 4. The Response to Treatment for Patients with Pulmonary Carcinoid

Regimen Response Disease Median PFS
rate control rate (months, range)
Etoposide + platinum (n=13) 23% 69% 7 (3-13)
Temozolomide-based (n=14) 14% 57% 10 (6-29)
Other cytotoxic chemotherapy (n=11)* 20% 70% 4 (3-18)
Any cytotoxic chemotherapy (n=38) 18% 63% 7 (3-29)
First-line cytotoxic chemotherapy (n=20)" 20% 70% 8 (3-18)
Second-line cytotoxic chemotherapy (n=10) 20% 70% 5 (3-10)
Third-line cytotoxic chemotherapy (n=6) 16% 50% 5 (4-12)

*11 regimens, 8 patients, including 1 patient treated with neoadjuvant cytotoxic chemotherapy.

TIncludes 4 patients treated with neoadjuvant cytotoxic chemotherapy.
Modified from Chong CR, et al. Lung Cancer. 2014;86:241-246.

ELT, HIANZ, T, ROYE, B, 57, I &
EARO b7z,

RADIANTA #RER T, lg#5) PFS 7 7 v — 7 fihr
LEMENTH Y, i NET BEFICHBWTH RS
e —BLAMHME - BEEIPRINTWD. 2
NET &3 90 BIIZ 3513 2 Ay, v Jo il {5 SFA B BE 1) a2 12 3%
< PES ifiild, 77t X836 » HiZxw L, =xn
Y AABETIZ 92 # HTH o 72 (O — FH 050, 95% 18
FEHIX [ 0.28~0.88, JEfGH) Cox LB/ N — KEF ), Fig-
ure 4).

Dbk Hiz, =xay s i, MiNET = &E48 11
HIERREABRIC X 0 Ak e ZatirvRks Tl ), Yk
REe/HEATIE A1 IV F 7 4 FICxF 3 2 4 2 G 3R UK S
LHEEZOLND.

VI MAFFrTFurThHbt 2 LI F FLAR
&, NET (2B L 72N MR o de s sh BRIz <, i
AT B NET 12 L CHUEE 2 2R 2 /R 325, 2 Jili NET
CxF LCh FBRICHERE SR Z R THAE2IEIATTH
5. RIBTIIABEIS -, il NET (3L Tk vr 2 A
FHEIRDOYEZ B L T2 ICR->T, +27 MLt F
K LAR 2B RETH 5.

WA vF 7 4 FIZu§ 2LFHEO T E 7 > RIS
T3 7%, 1990~2012 4E D B H OFitsk % H 12 L 22K E
D%AH M EWFEDHIE SN T2 (Table 4). 24

W T OERER) 2R L 72w, 30w, Bk B %
HEL, BiIEZ%2%. MRIICX D BIEBOS V. 412
Hate 2> & OF EMHAIE, MBS Em A VT ) 4 K

WA L, REGL ORI TTF-1(-), ¥ F 7 b7+
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Figure 5. Positron emission tomography findings of a male patient with thymus neuroendocrine tu-
mors (atypical carcinoid).

Vr(+), CD56(+), Z7aEr5=YA(+)ThHDY,
Ki-67 1% 20~30% fRETH > 7. CT I X Y falpisyg; &
ZWrEh, MR E%%. PET X819 LY > 5, Hlkds
S OVB G R 2 32 72 (Figure 5). HERREIE o A4
12X Y, ¢T2NOM1b stage IVB @yl NET - ¥ 7 )L 7
A REZW L7z BRI L ORgHRRE &/ A
<R TG EE . SSICYATTF L+ R NI
R (BEP ##i) % 4 o — AFEi L 72 2 @B/ NI S
3, TN ARIIY YR

2) FhthiRR2iiE (LCNEC, /IMEBafE) DA
R, FERLRFICHEICIER 2 &2 LTV A T NS
% <, WBHROPOITEYIRETH L. BRFEICK L TiX
EP #e3k & TR G e, BRI LT A7 T
F o+ 40T CBEREEE (IP #E) R EP #Eka%H
ITENDA, MEERBEOEIRRITIE DO THEH.
LCNEC O#Wikico>nTld, TEF Y AL XL D
FHWIZEDIZ & A &R L, IRIEICHEL T I F F
N— 2 DALEFREDAT STV B P HERERI T,
WIRT F 72 IR IALSF L Z MR B 2 & T, FHIWHE
ENDEOMWEDND B, 526 347 LCNEC Tl&, EP Bk
DR 2 ARET L 72 Hn S HFE IS BV TN & FRE
BE DGR AR ST % —T7, 27 TP #EE CTld/INIERE 12
RRLEDEDOHELDH BB

5. EHWIC

ARG Tl Wit X OHERS NET 0%, WEZ s X O
RIS WTHBERL L 72, AT Vv F 7 A BSR4 % 38
PEGEI OV TIE, TET VA2 EFTLHIEAE LTI

O AZAAMEHTRETH D, HIVF A FREMGERE O
ERTLYAITILTZ ML F FLAR bR E 2 5.
WliH NF 2 4 RIdMiR B TH 2720, R % R
LI ELWHETH D, EYERDOTE T A S DS,
AEGDSTHE DERDBE L NEEETH 5.

ARFSCHFC S 2 35 B OFEHIC - ik B R 2
E17 A TR ABRAEH, 774 F—RSHE,
e (BERE)] 7NV T 4 A 7 7 —<HRA &

FEZH

Rt L ORFNC T B HIZ ) NV T 4 2 7 7 — <Rk
SHESEE LU FE L7z KL 54 57 14 » 7 /PekatH— M iC
1Z EMC ¥R &4E2sB5- L L 7=,
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