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Clinical Efficacy of Concurrent Carboplatin,
Etoposide, and Definitive Radiotherapy for
Stage II1 Non-small-cell Lung Cancer:
Consideration as to therapeutic outcomes
and morbidity

Takeshi Kodaira', Kouji Yamakawa'’,
Hiroyuki Taniguchi®, Kazuhito Matsubara®
and Takeo Ishigaki*

To improve the therapeutic outcome for inoperable non-
small-cell lung cancer, we applied definitive thoracic radio-
therapy combined with concurrent administration of
carboplatin and etoposide. We retrospectively analyzed 55
eligible patients with Stage Il disease. The one-year rate of
overall survival (OAS)and distant metastasis-free survival
(DMFS$)of the total group were 46.1% and 36.1%, respec-
tively. Twenty-nine patients developed thoracic failures (52.7
% )and 23 (41.8% )distant failures. Using univariate and mul-
tivariate analyses, radiation dose, performarice status and LDH
were revealed as significant prognostic factors of OAS, and

Grade 3 or higher was noted in 75.9%, anemia in 55.6%,
thrombocytopenia in 59.3%, esophagitis in 20.4%, and lung
injury in 10.9%. Sufficient gain was not obtained by our strat-
egy, and higher morbidity, especially of lung, was noted than
was expected. It was suspected that simultaneous use of oral
etoposide might increase radiation pneumonitis, so one should
take special care of unexpected toxicity in concurrent
chemoradiotherapy. Both the hyperfractionated technique of
radiotherapy and the time-dose modification of anti-tumor
drugs should be considered in further steps.
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B EIHERBOBMERE RN L Bb s 0T, FElo
AR 75 F 2 (LUFCBDCA) DAEFNEF fiAT% 910,
e TLE IR NI D58 IZCBDCA & = h R Y F (LT
VP-16) % v 724 B AL aaeid & BRIE I U5 o [l R
#EERAT - T &7z, IR Oretrospective 72 fRHT 70 & A Hik
EDOHHERT RIS D WTHET L.

LDH had a strong adverse effect on DMFS. Leucopenia of |
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19914EA 5 19964F |2 B e THIAEHE & L THUHRIGHED
ﬁbﬂt%¢%%ﬁﬂHWWTééﬁ Z DI D748
CBDCA L VP-16 D[RR 12 & 2 ARG IR G % i
Lt.%@dﬁmﬁﬁ%ﬁotﬁmmmﬂmﬂ%mmwﬁ
gL lL7z. 2D L 3FIOREBRFDITLNSER & 16
DRSBRER RIS TF R 200 L2ER T icgd T htw
L. EHEOMBEIER L LT, 7558 F, WHO®Perfor-
mance status (LLTPS) 2 PLF FAHERE, IFBRAE, B REMEAEAT
EHTHhHEHEE L2A, FHRECHNTCEHEFETRE S Bb
(VAR YK b (RN oYl

KRBEDOTRE T L TEHENBE X Table 112F L 72,
Rt 8 B, BE4TH TR EIT68.45%, o6
i (HiPH49-825%) TH o 72, IGHEBIIARE T TOXREEDOPSD
SrAEIE0-1361, 12961, 2-9 B, 3-4 BITH -7z, FEEEHLEE
SIIRY LR 27, BRiE27), KR 1 BlCTdh o 7.
EHAZINALIAT196, BWIAB6HITH - 7. BURELIGHHL
AMVY) =7 v 742 % ) —[al1.8-2 Gyl 5 [ 43 HI G TAT
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Table 1 Patient characteristics and treatment parameters.

Factors Content

Age (years) mean 68.4, range 49-82
Gender male / female =47/ 8
Performance status 0/1/2/3=13/29/9/4
Stage MA/1IB=19/36

T factor 1/2/3/4=1/14/18/22
N factor 0/1/2/3=3/1/30/21
Histopathology A/L/S=27/1/27
Differentiation well / moderate / poor=6/9/20
Radiation dose (Gy) mean 55.5, range 36-66
OTT (days) mean 52.3, range 34-80
CBDCA (mg) mean 820, range 106-1500
VP-16 (mg) mean 1756, range 750-2800

N2 BRI G L7, SERMITIE LR C
plEO.ILLT THo HF2IRAL T 272, 2o
B, —XREROMEEZ, BERERICIEIIEL Ty
BODOTHITRERANOR R E X SERBATICIEE
DRz HRICELAHEFEROFEICIZICOG
D Grading system % F\*Grade 32\ _F o fiL it #5144,

BB, MAEEFRIO EFEME L ERE T 12>
WTHES L7, B OB EHRILEE OREHU %0
(I, HGTET & R A WA T L EI{ERNT, Mg
MRRAE, SAEHFEMRA R & h & RGN K0S
E, DORUNMER L OBENE bz b Db
BATWAS, i 21727219974 9 HOM S T4
FEFIOFEBZIRIZ10.6 7 B, HHEHORIEEIE
W97 H A, BRI ATH 7. LR
LIS DAL, HHEOGHIEH 1 2 RhE S, 2 B

A = adenocarcinoma, L = large cell carcinoma, S = squamous cell carcinoma,
OTT = overall treatment time, CBDCA = carboplatin, VP-16 = etoposide

60 Gy z HARIZHEST L7z, PRSI E355.5Gy (#iFH36-66
Gy) T, D9 560 Gyl FiGEE33960, 71.0% THh -
7o, PRRSTEFIEIRN2229em? (§EFH56-535cm?) Tdh - 7-.
PR BREHBIIE H % dayl & L T F DT
272, CBDCAIZCalvert®3'® & 1) 5% L 7z Area Under the
Curve 4.5ug/mI"hifl 2 & % day 1-512 5% L8R S5-L, VP-
1613700mg/m* % day 1- 1412738 L TREO#R S L7z, Zh#28
HEMT2 I— A8 ELIEITL, TRERSEICITEDE
EHLIALFREOAZBINL 72, (LRI 1.90—
A(3a—2AD L 4B, &S a—R)frbhi:. Ttk
¥ 55381 EGrade 3L EDIMEHEMEAME 7254120k
FHEENLTS5 %dose TIT o 72, B RATHDCBDCADFE
Yot 5-413820mg, VP-16131756mgTdh - 7-.
WERGH 2 BERGH & L TOoveall survival rate
(OAS), 3 X UDistant metastasis-free survival rate (DMFS)
%Kaplan-Meierii CHE L7z, B4 OFHE T OB~
DEFENIHZER (log-rank test) 3 & 'S ZEHAHHT (Cox-propor-
tional hazard model) % F\» TIEHT %47 - 7. DMFS |3 FR4HEF
NOBFELRRLEETIBEY, BEHFAFRIIS
WCEOL ol BREEE IR, PSR, BTk,
WIGHYIH, BRI D58, (LPRED T — 2%, e
EEE (CF346.8¢/d1, #ifH5.9-7.9¢/dl), 1) Y TAF T —¥
(*F¥J34401U/L, itiFH944-56601U/L ; IF#1E3600-76001U/
L), LDH(F¥4311U/L, ffiFH255-12821U/L ; IE#fl211-
4501U/L), B T OPa0: (CE175.1Torr, iH45.8-
86.2Torr), RN RE ((F183.7%, iF43.5-144%),
— i (CF67.9%, iEF25.1-99.2%), DLCO (FE¥12.6ml/
min/mmHg, #EPH3.05-27.5ml/min/mmHg) Z$7H L 7. JHHE
HARIZIZ P % B 72 2 BERI Tl L 7. 5sHid %08
HETHE L. PS(0-1vs.2-3), —J%%E(PD vs. CR + PR
+NC), #M#GILE (K55 bvs. 5L + BoL), TET(T1-
T3 vs, T4), NEF(NO-N2 vs. N3) D &I H Otz #h -2

26

HOBAEIL t-test & FIVIRE L7z, oML

R E T OEHT 213 & 5 D Nadir count % FEB 25

& U CHEYREATIC X ) g oM % e L7,
FEEEM A B2 13p < 0.05& L7:.

A S

ERDOASIZ 1 46.1%, 2 419.4% 475 B hJefi
(median survival time A FMST) 1$11.7 MTh o7, %2 B,
MR EN 2N 53.1%, 23.9%, MST 124 MTH
<7z, DMFSiZ 1 4E36.1%, 2 4£15.0% MST 10.4 M T -
7o, TRIRHEE THRED K5 R1353.9 % DER)EAYE 57 (CR
1 $12.0%, PR 27151.9%, NC 13f125%, PD 114021.1
%). BRIFIEIL2861(50.9%) T &A% EHOER &
FRI:ON1260(21.8%), EBEEBVSFEREEZ 725 D37
#1(12.7%) TH -7z, FEHRHATEIRIE %5 { 5o 7275,
FHREOHW £ - R FKROFHLE THREN+TITb TR
PIFETE L7 bDIZIB(164%) Th o7, iGHEEE
FEIZ 5 41(9.1%) T2 LI LA EF ST 3 #(5.5%)
RO, MWIRFIL 7 50 (12.7%) \BIEE L 7. L iiEges
EDICEL 722 61 (3.6%) 148K BRIAMEAEE A - 7-5EH]
7305, AR IS T TV BEIEF O TR b
EEIZIBEL &N d o, 1BIRREBIERICAEL
Tz, 4 BNEHE X D BIFAREETH » 72 (R EIZER9.7
AR

Table 212 FFEEML 2R, HERR S N EIE122960 T
I LREREIELTH, MEESII06TRES L. ER
ERIE23HIZ R S WER, BB, MERONEICS
gahi:,

HARBITOMRD D bAEEHIWE SN 7-T5H % Table
3I7RT . OASOMMNT THE 4 FHRIET1IPS, MRETHE,
—REP, LDHOHEB TH-72. &b, FBEERME, B
#E, KAFEEOZFEOMSTIZILIM, 11.2M, 2.IMTdh -
72, PS2-3 OFEIIPS 0-1 DBEL Y (MST=7.2vs. 12.5M ;
Fig.1), ME4H#E < 55Gy B > 55GyBEL ) (MST=4.4 M

HERERSE #5845 $o5
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Table 2 Patterns of treatment failures.

Thoracic failures 29 52.7%
Local 17 30.9%
Pleura 10 18.2%
Pericardium 2 3.6%

Distant failures 23 41.8%
Brain 11 20.0%
Bone 9 16.4%
Liver 4 7.3%
Lung 7 12.7%
Abdomen 4 7.3%
Head and neck 2 3.6%
Others 1 1.8%

vs. 12.4 M), —X&)RPDEFIIMOEEL ) (MST=3.9 M vs.

12.5 M; Fig.2), LDH 500(IU/L) T4} 7z 2 BT
fEFEIZH L (MST = 5.3M vs. 12.0M) FEARTH o 7.
MA, MBHOEHOMSTIZE412.1M, 8.5M Th-o72(p
> 0.05).

B AENTIC & 2 DMFES O F 4 K F- 12 AR, —&k%h
&, LDH, 7H{LEE, NHFOEHE TH -7, HEHE, —
KENH, LDHDIEHE CO/NEEM O BIFRIZOAS T
ERRETH o7z, SLEDIE H O TLIEHblEvs. 45
LB + B LB TMST = 3.3 M vs. 13.9MTdH o 72, N3id
IR OREEMRE T TH - 72 (MST; N3 vs. NO-2 = 3.8M
vs. 13.7M). PSIZFHEEFOMEADIBRE SN FEFETI
Zhr o7z (p=0.03).

KNS RIFHT OFE R % Table 4125173, SIHH B OHIE
112729 Z TCOASDTFEET-1ZPS, HgHfiiE, LDHO%
JHH T#& > 7>, PSidHazard/t4.161 T 8% KIT4[H
FLEZLNT.

DMFS O ff#r Tl —LDHOHEEH B FHREFTH -
72. Hazard}1310.62 CIEH ISHEVBIEDH 5 & v ) §
%T’ﬁ) =7,

Table 3 Univariate analysis of overall survival and distant metastasis free survival.
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RRIHEBROFEREF LM L7z, Grade 3L EOERE®D
MHEHE L B MEREA75.9%, ®IM55.6%, I/ 59.3
%THo7:. £/, Grade3ll LDOEIES20.4%, FifESH
£10.9% D BgE s i,

T/ EINERENICBDCAT -5t & B & #2072 (A1
ﬁ%@o 35, p=0.01). HEGHEE & b [FEEOBnATERE S

7. (MBI -0.32, p=0.02). ANEF DY iz
VI AT —YEE IEDOHBAEE S iz (B RE
0.28, p=0.04). FNIVMELTH 2 YL AT T —EEiL
IEDAHREBIFRATERIEE S 7z (FHIR%0.29, p=0.04). ik
HBUOEFREFIZOELIIHELOOUBIE SN L H -
7. GmchLJ.J:(Dﬁ:&’iﬁ.é&iﬁ@?{#ﬁﬁeﬁ@ﬁ‘ﬂx;@ﬂliﬁﬁt’r—
IEFEHERE L V) & Ao 72 (CBDCA; 986mg vs. 777mg, p =
0.03, VP-16;2033 mg vs. 1677mg, p=0.03). MHHHE R
SIBFTERE, SEROMEEICHS 2RI LD 572, Grade 304
L OMBEERLDFEE (n=6) 120 L TERET 2T L2
KR, WBHEOPaOUIER THEICIERER L ) ED -
7:(p=0.01). OHFE ORLEILHNThRI o7, HEE
13 MDY (73.71vs. 67.75 5 p = 0.08), FEEHHRE (59.7
Gy vs. 549 Gy ; p=0.34), G-CSF(2377ugvs. 1620g 5 p

=0.41) B L UVP-16D4% 454 (1873mg vs. 1740mg ; p=10.52)
ERRFRIERTE o7,

zZ B

FAFANRE DI NKHRLIAE O BEHERY E L BIHRIER T d
B, FOEFMRITHEDOV LY TIEE EHFEOKRIAD
%% . Shaake? & idrandomized studylZ X V) BTG #EHL MR
;b,&xf%%ymmﬁﬁmﬁﬁﬂﬁ%ﬁ&%kﬁ%

L, ZO@MEAILA LAY, LA LESBEE T, EEiE
BORLPHONIHEIL R, BETRIATTF ¥
125-FU £ 7213VP-16 2 M2 7= £ KGR L v 6
T2 | hl, YATTFIEEFEIHLIL
2, B KEORESLETH B Z LD oM HIZHIRAT
HbH. ZOETHIEOD 2\ WCBDCA % I L 7= [ i o
EAEAA LY bbb [T S AR EEE R

AT EF. —F, HifEOBURHRERT
i, BEEFLELIERIEE 2B

»h, HRRDOWEEH L \S-FUL DI

Factors Criteria 0OAS
Performance status 0-1vs. 2-3 0.001
N factor 0-2vs. 3 NS
Differentiation Pvs.M+W NS
Radiation dose (Gy)  =55vs.>55 0.005
LDH (lU/L) = 500 vs. > 500 0.03

Initial response PDvs. CR+ PR+ NC

< 0.0001

DMFS VP-16 DD H R L % 2 72,

0.08 SO BNbNOWEH TIX | EEF
0.04 FHU6.1%, 2 FEHFFERIZ194% T, X
0.02 SHILEIREINC I LR L7213 Lok

FIHohLdo/:, WHERE SN
72 RO PRI O i3 R BGAR % Table 512
0.0006 T, EFVATIF UMHETOR
< 0.0001 BEHBREWE D ICEZ 5290800 K

0.03

The number of the table shows p-value.

OAS = overall survival, DMFS = distant metastasis-free survival, P = poorly differentiated,
M = moderately differentiated, W = well differentiated, PD = progressive disease,
CR = complete response, PR = partial response, NC = no change, NS = not significant

FRCI0E8 A 25 H

REFIOE S HF B DD 5L }: /i
ma3h, BLhBIZTERW. L2l
IO DOFGET & 2 Fir & DPEER?
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2
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o
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=
n=14 I
MST 7.2M _“____
0 ] . |
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PS = performance status, MST = median survival time

Fig.1 Overall survival curves of subgroups
divided by performance status.

CR = complete response, PR = partial response

100 - |
80 - LL_L1 CR+PR+NC
e n=41
o MST 12.5M
T 601
w
=
s
3 40 L, P<0.0001
T
)
3 -
204 PD \_
n=11
—  MST3.9M 1
0 . . :
0 1 2 3
Years

NC = no change, PD = progressive disease, MST == median survival time

Fig.2 Overall survival curves of subgroups
divided by initial response.

FRVWTIE, BMEGFRONE T TILERTE LD o7,
—RENROYHE, FIEFFFE DR LA B4R o F
TIPS L VONFHIRTH 5.

FHREF OB ClE— XA RO E 1T E AR TOAS
BLUDMFSOA B L FHRINTFTH o7z, Lo L, &k
DhER1353.9% LR DWW TR A d o 7. ZHUISEO T
BETIREANS X BB RS+ 5 Thh o TS
5. DREBGIC L 2EARSEOSE®ICME, BT
RO\ accelerated hyperfractionation D 1315 AR &

H. —J7, EWEUIL % ~HEHE i iZadjuvant
therapy B L 7212 2 6§, HiERS-EOBMIE
BE) IS0 RS o f2. 4 EIOME TCBDCATE S
BEORMIBMEKBI oL > TBY, IRITHRSHTE
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BIZHl# % sk LAWY S 2. —F, 4 EOFIT TR
SR LA GR~ Dpositive e PEDE S Wz, YRR
FORTIIHSFHBGROFEEIGENLBbh, LhELD
A R THESE AR E AT 2 N A O S ESE TN D
COREDG, {CEFEONBITIIRFSLEL Bbh:,
Z DI OHE TIELDHAS, My LfElilFcdh b E#
PAZY (WA

Bf R D MEIZ DV T, SOk OB 1B L i
FEAR R L - 72H (Table 5), 2 UM B O3 5%
G-CSFOERTHHALT & 7. 52, MUEL £ 29815131 1
DHAT, BRLOMEILEZVWEEZ LN, $71, EH
B & B DO REREE IBLENTEV E Bbhizd, 0
FERIIFEHBENTH 72, 72555, FOUH 3 6% St
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Table 4 Multivariate analysis of overall survival and distant metastasis free survival.

Factors Reference group OAS DMFS

p-value Hazard ratio p-value Hazard ratio
PS 0-1 0.0009 4.161 0.1776 2.580
Fadiation dose = 55 Gy 0.0476 0.403 0.1789 0.430
LDH =5001U/1 0.0249 2.781 0.0169 10.62
N factor N3 n.e. n.e. 0.6894 0.771
Differentiation poor n.e. n.e. 0.5339 0.670

OAS = overall survival, DMFS = distant metastasis-free survival, PS = performance status, n.e. = not entered into analysis

BHEIZ E AEEOHIGERRI L T L1, FEALMEE
Zzohiz. AR L7:VP-16l3topoisomerase 11 FHl 12
& ) DNAEE ZFEE L, i X Ssublethal damage7» 5
DONEEBIESES LEZLRTWS, KNI TD
platinum##] & O P H THICATVA AT o T & 7256800112
LA LI~ OEEOF I S TR WwWWP-167%, 1L
SHRGEH CTIiOA ERR LM T 5 L V) Ftsd 7w,
bbb LI ERE L 7oh TOMIAEHRLOL AT
IZVP-16DFE OG- H% B S TV, RS I3E
BRBIOMET DS, MRS LEOE TR R T 5
oM ERSAHT LR LT 2Y, SROMETLHE
HBEC, AEEIELZVLOOVP-16DESEN S Do 7.
VP-16 LIS & BT RO G WIERI DK & OFFIC X
DIEERERERTILAMONTE O, KIEH AR
W o 72WEetED B 5. FIRFEHEIZSH 720 TIZVP-16D
58, H5EICEMOOFENLETHDL. F1i0H
FHRREEOTRICIE, BFEOPaODMEEHTE HIRET
& B FetE AR S 7z,

BB 26H°G-CSFIZ X Wik s hi- b v iifiiE b H 2
A0 DO T b 554 BEIZG-CSFR 58 A%
fmAidh - 72, WS X AIA ERH G038 E LR LY
Bl X HEEENER EE 2 o, JhIZIZBREROM
Wi & AT G E W BiATH B, F A ZHILERRNIC
ERiHMEROBMI -3 LB EN 5 - O®EHdH 520,
G-CSFD Kl % B3 5 & 9 L bk o0t i
ZOLH EEERPL VM LOEESLETH S, I
LB ERROMEMRET L LTI olE»REtHE, 1|
oK E S, EH, MEOHGIHENEETHDH L Hil
d B2 bbb N OBET b Fili, FEHR LR %
@7z, SO TR O R E 5 & lifdE
oL OERIEHDL TR o208, bbb o clasE
WD BBGT AL 2 IERE I B L C v e 7 IR L R A
VETH L, WIS Lo BREERIIMNE EH R 584
OEELFT-LEZ 5N, SR RotiBEq 2 o L7
HHR G OG RAT L ) B EE LB oL Bb
na.

Table 5 Treatment results of concurrent chemoradiotherapy for non-small cell lung cancer.

Authors Anti-tumor drugs Etoposide (mg/mz) 1/2 year survival (%) Esophagitis (%) Leucopenia (%) Thrombocytopenia (%) Pneumonitis (%)
Ours CBDCA + VP-16" 1400 (po.) 46.1/19.4 20.4 75.9 59.3 10.9
Trodella ¥ CBDCA® 59.5/31.7 - 16.6-27 0-46.7 -
Kunitoh ¥ CBDCA* 42 /20 23 55 16 3
Lau ' CBCDA + VP-16™ 400 (iv.) -/40 30 39 22 0
Bardnet ' CBCDA + VP-16* 900 (iv.) 38/15 - 16 16 -
Hazuka ¥ CDDP* 56 /24 16 14 2 0
Schaake-K 2 CDDP*/CDDP** 49-50/17-32 1 1 1 7-11
Blanke " CDDP™ 43/18 4.7 7.9 - 1.6
Komaki 7 CDDP + VBL™ 58-65/— 20.6-30.8 33-62 - -
Reboul ¥ CDDP + VP-16" 100 (iv.) 70/39.7 10 22 6 0
Blanke CDDP + VP-16* 675(iv. + po.) 45/ - 40 57.1 38.1 25
Milstein © CDDP + VP-16* 400 (iv.) -/39 - 16 11 6
Langer ¥ CDDP + VP-16 + 5FU™  300(iv.) -/38 53 55 17.5 25
Pisch 2 CDDP + VP-16 + 5FU** 720 (iv.) 60.3/49 19 25.5 - 6

# concomitant, ## concurrent, ### neoadjuvant(preoperation), iv.= intravenous, po. = oral, CBDCA = carboplatin, VP-16 = etoposide,
CDDP = cisplatin, VBL = vinblastine. Numbers at columns mean the incidence of major complication.

FH 108 H 25 H 29
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¥ & O
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DEFEIX T T <, EANREGERBITEOS R ALE L
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EPHEDHZBEINLIOTHEGEESNTVWE, Zonk
IV LEREER, BROTFERNETD S @ % B8R4
LIELEETHLEEZS,

i

WMEMZBIZHIZY, REEOITICH VKR IR E W
Feiiniz il BRRFIEEBE N SRR, R
PARRE TR ISR OB TR LT, T NRTOBRICH
ONZHEHEER  ILIEEZ RIS A L 9. 2l Ao
FEILA1000] H ARSI i A2 (97.1031) THZE L7z,
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