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Clinical Significance of S—-Phase Fraction in Small Cell Lung Cancer

Hui Jung Kim, M.D., Byung Hak Jung, M.D. and Eun Taik Jeong, M.D.

Department of Internal Medicine, SDA Hospital, Seoul, Korea”

Department of Internal Medicine, Wonkwang University College of Medicine, Iri, Korea

Background: DNA content analysis of human solid tumor is now widely performed by flow

cytometric study. One of the most interesting and potentially important observation in this field is

that proliferative activity(S-Phase fraction of cell cycle) may profoundly affect the prognosis.
Method: S-Phase fraction(SPF) have been measured by flow cytometric method using tumor

cells isolated from paraffin embedded tissue. To evaluate the prognostic significance, SPF of small

lung cancer cell was assessed in 42 patients who died after receiving anticancer chemotherapy.

Results: 1) Mean survival time of patients with small cell lung cancer was 190(*+ 156) days.

Survival time were shortened, when TNM stage and PS scale were advanced.
2) Mean value of SPF of patients with small cell lung cancer was 27.4(% 8.5)%. SPF had
nothing to do with advance of TNM stage and PS scale.

3) In each identical TNM stage, there were not statistic significance between SPF and survival

times.

4) There was a tendency like that higher SPF, better chemotherapeutic response.

Conclusion: We could not find statistic significance between SPF and survival times, but SPF

was a good predictive factor for chemotherapeutic response.
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Table 1 . Characteristics of Subjects Studied

SCLC(n=42)

Sex(M:F) 34:8
Age(mean of years = SD) 643 £ 99
TNM stage

limited 17

extensive 25
PS scale

0,1 33

2,3 9
Chemotherapy

2~3 times 19

4~6 times 23

SCLC: Small Cell Lung Cancer

Tyl We]Z2-8 Flow cytometer24 DNAE £433}
o] SPF& 34335, getg ojAEe] TNM ¥7], PS
scale, ZFeto o] AA] Sl4 Fo] EE+ Table 13} 3
c}. 7] A3 TNM 7] New International
methodo]™, PS scale-2 Zubrod gl 2)s}gc}. x| S8}k
W2 AR, Aol7] 25 3t nt s, AN
3k 3)3t8 ¥ 2] 3432 CAV(Cyclophosphamide, Adria-
mycin, Vincristine) 22 23] A5l vhgo] 3
& CAVE #4335, vhgo| £33t EP(Etopo-
side, Cis-platin) 822 islslg e 313tae] &
A B 637112 ARsict

geta o] v AR E X8 AFe Fope] £ 4
sl wiz} s7plE PR, 5 o) @HaAo)
o A (Complete Remission, CR), X]& AHc}
Foko] 4.3)o] 50% o]5tY o H-EIsl(Partial Remi-
ssion, PR), 50~125% < o} ¢}A)(Stable disease), 125%
o244 w Z#(Progress). o2 E3}3ict.

DNA EA4ubiL paraffinel] 2% =31& 30~50
microm. X2 T2 Aesle] A)=sleic)l DNA &2
A& 913 paraffin HHz2 029 FUAT LH{Y2
Hedley 5"2) #.o uHEgick 4] Histoclear& o]
238} paraffing A|A}L 100%, 95%, 75%, 50%
ethanolsl] A& oz Aelste Ap3AFct A3
2] wlz|a}t dAR FH5 4217 A X3 F 0.5%
pepsin £-4-& A7} 37 C oA 147} x5t @
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Fig. 1. Cell Cycle of Proliferation.
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Fig. 2. (Top) Diploid tumor with single Go/G, peak.
(Bottom) Aneuploid tumor with two Go/G;
peaks.

DNA <& 5A3}7] 13l AH4-El= DNA gA84q)
propidium jodide+ 488 nm<] =}Ake] Argon LASER
A4 610 nme) o2 WRse YPBRLA, ¥
of Weke 3=ol we} DNAS] 9+ 2% 4 ek
Al8e] AlZxE 984 CV(Coefficient of Variation)
7} 8 o)3lal ZA$-ukg AHstglon], FACStare] WA
= oJ#l BDIS(Becton Dickinson Immunocytometry Sy-
stem)ol 2J&} Consort 30 program¥ o]&3le] ZF3E
dojislek el Fig. 2).
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Fo] B BE7)ZRE 224(+ 161) L2 A PS scale 2, 3
22 76(% 27)L Bl G| FeshA Apel7} giglend
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Table 2. Mean Survival Time of Patients

Survival times
(mean of days T SD)

Total(n=42) 190 £ 156
TNM stage
limited 296 *+ 179
extensive 121 = 85
PS scale
0, 1 224 £ 161
2,3 76 + 277
Chemotherapy
2~3 times 105 £ 138
4~6 times 264 + 133
* P < 0.001
** P < 0.01
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105(= 138)U2A 4~63] AAFe] 264(+ 133)Yx e 34" HF SPFE 27.4(+ 8.5)% %t}

o} frolshA Beg & 4 22th(p<0.001)(Table 2). (Table 3). #¥7)(28.4+8.2%)%} A0]7)(26.7+8.8%)
2] zto]& wlszslgl ot H-2) 4 ¢lsl3, PS scale, 3}
Table 3. Mean Value of SPF ey Ay 2Rl vl s Q4] felA
Cases SPF(%) < gigdc) oiAkFe] SPFE 10% 92 T8eto] H7F
Total 42 274 + 85
TNM stage Table 5. Mean Survival Time according to SPF
limited 17 284 + 82 in Limited Cases
extensive 25 267 = 88 - -
Ti
PS scale SPF Cases (ma:“:)‘;w:: e D)
0,1 33 280 * 92 s~
2,3 9 239 + 59 10 ~ 19 5 28 + 214
Chemotherapy 20 ~ 29 4 437 + 232
2~3 times 19 244 + 87 30 ~ 39 7 266 + 97
4~6 times 23 299 * 76 40 ~ 1 288

Table 6. Mean Survival Time according to SPF

Table 4. Mean Survival Time according to SPF in Extensive Cases

Survival Time Survival Ti
SPF Cases urvival 1ime
(mean of days *+ SD) SPF €S (mean of days *+ SD)
10 ~ 19 12 152 * 151 10 ~ 19 7 9% + 55
20 ~ 29 13 233 + 206 20 ~ 29 9 142 + 116
30 ~ 39 14 194 *+ 114 30 ~ 39 7 21 + 8
40 ~ 3 169 + 104 40 ~ 2 109 + 16

Table 7. Relationship between SPF and Therapeutic Response

SPF Remission Rate CR PR Stable Progress
10 ~ 19 33%( 4/12) 1 3 3 5
20 ~ 29 77%(10/13) 2 6 4 1
30 ~ 39 93%(13/14) 6 7 1
40 ~ 100%( 3/ 3) 3

Total 67%(28/42) 12 16 8 6

Table 8. Relationship between SPF and Therapeutic Response

Case Survival Time(days) SPF(%)
CR 12 318 £ 162 353 = 7.4**
PR 16 186 £ 151 279 *+ 64 *
Stable 8 110 £ 60 22 = 45 *
Progress 6 68 + 17 174 = 27 *

* P < 0.05 ** P < 001
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FAAE FAY-2 o] 83 Al XY DNA ZHAR= ok
o] AR ZAE T ek AA, AEEL F7)9] 7
dAvle} Zb2t o2 ool DNAE $h3de 7, 4,
DNAJ| Aoz AT + & FFEHo] o4
7¥Fs-8fch= 71, A, tritiated thymidine-& ©]-8-§ auto-
radiography o] 2JslilA] EH-FE2] A4} A w[AA Al
9] AEEE F717) A shetE 2 Yleks Aol £
Fr5ee] AEEE 7719 H& 823t B4, DNA
FAAZIS phase)oll Q& ATE LE G} B4
sjolo} sk=2 DNAS] ool Z7hspr] Alzhick S
phase Foll= A|XEdo) #A] 4+ gap phase &F G,
phase 2 Eo]7}H, o] Al7]dAE AlE7} GUAE F 3
2 2t Hl22 A4} DNA <32 29§(4C)E 2| €t
G phase= FAREE(M phase)o] AZE|A] FA])
BFUL AR IS 518 BAEE e, A e
©]3l AlE t}A] gap phase(Gi phase)E Eol7h=d,
o] AIEEL AAHAal ¥ DNAQC)E A-fdt o
2ol MEEE F71 Eo71A] ofshe wIREH A
7(Go phase)ell $)i= AEES] DNA %% HAH2C)o]
ot 7t AEEE F7)4 w2 DNA ko] AJgksq) W3l
2} o) o} 7} phase®] F¥-& Fig. 1, 29} 7t}

Acriftavine Feulgen Yol 2]3F DNA 4y fut

o] 2 DNA A& 13 WL AE N34 uhyo)
7WE=EIAIRE, 718 ol 2ol DNA g4 A] R+ ethi-
dium bromide 2} propidium iodideo]t}. L2} F oA
Al EF DNA 99 RNAE 48 g3 BEjlog
RNAse & o]§5}o] A|¥ U] RNAE AA3) Folof g
v} 22jslo] DNA AN TAsle] E4 Alxid
F719 $1xshe MEEL A4 DNAQO)S] Go, G Al
EE7 29 DNA@C)S Gz, M AlEF 18]35 2C4} 4C
A}ol2e] DNA k& 3= S phase A|ZEo|c}. Fof
ZAdE 43 44 270) lemz WA WolRe A
£3}e) P15 @ AT 22e Zalol Bk Tehl
34 AEE SPF7F A2 1% w]gte] o2 A A SPFollx=
2JoJgle g Fx) 9=} 28] 7} phase2] DNA
2] okl sHElE AT FA4d) gloiME F|&Hal
221 oal 2342 Aols} & 4 10T Fig 2
o] Hol& ufse} 7lo], DNA histogram AFelld Go, G,
stem lined] Z2] Wol& Gy, G, stem line2] DNA <}
(channel number)®2.2 1hr 3Z}el Coefficient of
variation(CV) 224 A2 =& Aslw 9l&d), d7f CV
7} 10 o)4}to]™ DNA histogram 2] E-Ao] =g 7}5
o] 9leug? of7lelME CVrL 8 oslal ASue
FHUAR gt A M2} 54x] ojdor F
gz EE] 9l o]z CV |7} JPe v
of A=) =7} Fofzlc)

DNA £42] Fof ga}oll it dab] ol fole 27}
A7} F2 A x50} gkth 3, DNA ploidy o H-2.4,
Fig. 28] 433 Go, G stem line 9] 24 753
t}2 DNA stem linec] gl.2® diploidyo]s, sl<kAd
£3 7}5-3 ©}2 DNA stem lineo] ¢).23 aneuploidy
2h3 AeJRe}?, dubal o aneuploidye] Foke di-
ploidy®] Fekuct odaba] A7} FA| grix wxs
of shedil!™, Fuele] HuE mssil. A,
DNA histogram4} Gg, G; stem linez} G,, M phase A}
°]9] S phasedl] sFsl= P8e) v]E-L 7HA| T HlF 9]
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DA S WHOS] 7|&el sl dsgasish
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dF Fo] AZ n&FER vAAMEYelThe IF2E
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S 2, 33 A 1949F A7) 3, Aolrl=
163 Rom, 4~63 AXE 236, AP 144, A
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A"
Y
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H|AAHZ sigke] W@ SPFE 9] 7% 19.8%7,
11%°7¢] ®as} o] H 5V 23 23.4%Veh:
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£ Fsicla sigich M X sighe] Y4 SPFe) Hid}
Az}E ool Bunn 5L 22.3%, Oleszewski £
£ 33%2 ¥usiolcth Azle] As= 274%2 Ust=
dl, 2o w2} zjojr} Sl AL Carey 52 7+
2z JIE A9, A3 HAApbgel o
£ oz Mysia gJch. TNM ¥7), PS scaleo] %38
Holx SPFE ¥3r) g, o)7L AAE sjgde] A
HPelojx AT o] SPFE H3E A o= Aoz
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wslsdcl. Azpe] @7 A= Table 404 Be u}e}

— 368 —



Z}o| SPF7} 20% °14Q v FA13A #oAde gl
1} SPFe] Z7lef we} AE7I7he Al 2y
SPF7} 20% olstold AJE7|7do] 23] o] wh&x|o]
SPFe} AE7)17ke] fAl= B3] ok o) Aol
g TNM #7]e] 38 wi=7] $18 A7) Ao
712 FE3te v Hole I A e Aol
tKTable 5, 6).

stz B4 3taye] ukd-sle] A 7
2] g} £9% F SPF/} o9 ¢e] Axst Eo}
spgtadlel) digt uhgo] Bk Flojeks W3 SPF
7} o Bdoiit SAdstez 3t e el
EE Aok HAE gIeP™Y. B3] ¢halze 2%
o] £& F4 W¥FAA vz I} e, 1
Az} gl ejejo) dsiMe FgEo] A Geb?. AR
SPF$} sletage] whg-& M2 wlslglEdl(Table 7),
SPF7} % 45 A&(CR+PR) ¥ 722 v
wte} b shekaoge) whs W e ALV o
SPF& ZAslgitkTable 8). 3}eta 2] Wh3-& 7IE2
2 Yo, ukgo] }3 S-S SPFE H|aA fojsH &
skx, F7 AEZERE F7HE ¥ 5 ek &
AE H-E oM 3t Foll vind ELEo] ¥
& Fofojm g ojitz} 2L Ayl shsslElel A7tE
o, Bdso] Y2 v AAE o] Ao A3t o
222 Az & Bd5o] ¥ FlME SPF7L
talEe] o4 Aol F 2o} glon, Fd5o] ¥
Fekole SPF7L oA Ee] oy Ax ) sskay
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AU Y: FhAEE AT LI FriEnE,
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TNM ¥7], PS scaleo] AP 55 P74 K23}
Al F3E ik

2) thake] HF SPFE 27.4(+ 8.5)% .20, TNM
7], PS scale?] A& w}& zlo]= gligich

3) ¢AIZe] SPFe} AE7|7te] FAl: #AE A
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o) }xE Fslgich

HE: AT Fatoll A AL SPES} AE7)7E
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el g ukge] Axs oF3stgich SPFe 3
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