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S-phase Fraction as an Independent Prognostic Factor in Invasive Breast
Carcinoma -A Study of Long-term Follow-up

Jin Hae Bae, Jeong Won Bae, Sang Uk Woo, Chul Whan Kim!, Jae Bok Lee, Gil Soo Son, Byum Whan Koo
Departments of Sugery, and 'Pathology, Korea University College of Medicine, Seoul, Korea

Purpose: To evaluate the significance of the S-phase fraction
(SPF) and DNA ploidy, determined by DNA flow cytometry,
as prognostic markers in invasive breast cancer.

Methods: Between October 1986 and June 1999, 143 breast
carcinoma patients, treated by surgery, were analyzed. Flow
cytometry was performed for the identification of the SPF and
DNA ploidy, with immunohistochemistry performed on para-
ffin embedded material for the hormone receptor. Two SPF
classes were defined on the basis of the median value (10)
by using a log rank test (high SPF>10, low SPF<10). The
correlation between SPF and the clinicopathological factors
(tumor size, lymph node status, histological grade and steroid
receptor status) and between the SPF and 5 yr disease-free
survival (DFS) were investigated.

Results: DNA ploidy was not associated with tumor size,
lymph node status, histological grade, overall survival and

DFS. In a univariate analysis, high SPF values were associ-
ated with shorter 5 yr DFS in individual groups. In the node
negative group, the 5 yr DFS of the low SPF group was higher
than that of the high SPF group, but in the node positive group,
the SPF values showed statistical significance with the 5 yr
DFS. In a multivariate analysis, the SPF was independently
associated with the 5 yr DFS in the node negative group.
Conclusion: These results suggested the SPF is an inde-
pendent prognostic factor in lymph node negative, estrogen
receptor positive and progesterone receptor negative breast
cancers. (] Breast Cancer 2007;10:36-42)
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S-phase Fraction as Prognostic Factor in Breast Cancer
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1. DNA Hlis~A3t S—phase fraction &3
ET AR A % o 2 DNA =43t SPRE AL
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o] QB2 50 um W}H 27| HH 0 & uH50] xylene RHo] &
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AR AR F FFpol gol = AR 13 28&37C
|4 0.5% pepsin (pH 1.5)°1 3027+ ¥ESAIZ1 3 1,500 rpm- >
F 1081 A4 Eelelal SaS wEl & 2 249 citrate
buffer, trysin, RNase 23S |2 o] 1087 vESAJ7]
ol 30 micron Y= ZElo] Aglct oJ1tlo]| propidium
iodide &M& H7F & AL $471E o-&5to] DNA vis~dat
SPFS &Hs14th #-AIE £%7]1= FACScan (Becton—Dic—
kinson, NJ, USA)& AR8-8to] DNA &4ofl= 20,0007 %=

El [

37

9] N|3EE 0|83}t Cell FIT program= AR5 Go/Gy, S
7], GaM719] &2 =431, Histogramol4l+= DNA index
(DD7FL.0L& B4 4 243t -2 w435 o<~ (Diplo—
id), 1 o]9]¢] DI B]ulls=Ad(Aneuploid) 22 2z} A 2lsl i},
SPF9] cut off valuex log rank testS o83} AXleE =7+
e 10& 71202 1080 =& FHhigh SPF)Y 22 Flow
SPF)e.& W3t (10)

2. xR E‘l.”'_’.‘_’ili S
W2 sl B2 mlaof ufE FoF 223 AH
FR R A 'ﬂ(mouse anti—human ER/PR monoclonal

antibody, DiNonA Inc. Seoul, Korea)& o83} £H| 714

= AA dMsislct, wek x2S Ad 5lo] xylene O &
e wehast A171 T 100%, 90%, 80% R 70% ofek&o] g
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saline &= AAst3T}, A4 HISo)A] vk3-& xpdtslr] flst

Table 1. Correlation between pathologic characteristics and
S-phase fraction

Characteristic N 0 S P
case Low High
TNM stage 0.063
| 17 1(7.69%) 6(4.19%)
IA 53 4 (16.78%) 29 (20.28)
1B 38 18 (12.58%) 20 (13.96%)
A 24 3(9/09%) 11 (7.69%)
1B 11 7 (4.89%) 4(2.79%)
Tumor size 0.693
1 26 14 (9.79%) 12 (8.39%)
2 94 45 (31.46%) 49 (34.26%)
3 23 14 (9.78%) 9(6.28%)
Lymph node 0.637
0 69 37 (25.87%) 32 (22.37%)
1 46 21(14.68%) 25(17.48%)
2 19 9 (6.29%) 10 (6.99%)
3 9 6(4.19%) 3(2.09%)
Grade 0.018
| 18 9(6.29%) 9 (6.29%)
Il 65 35 (24.47%) 30(20.97%)
I 20 4(2.79%) 16 (11.18%)
Unknown 40 25(17.48%) 15 (10.49%)
ER 0.618
Negative 38 17 (11.89%) 21(14.68%)
Positive 62 34 (23.77%) 28 (19.58%)
Unknown 43 22 (15.38%) 21(14.68%)
PR 0.659
Negative 46 21(14.68%)  25(17.48%)
Positive 42 22 (15.38%) 20(13.98%)
Unknown 55 30 (20.97%) 25 (17.48%)

SPF=S-phase fraction; ER=estrogen receptor; PR=progesterone re-
ceptor.
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EZ 48A 2 Z2A|AEE -8Rk BAIK R fogt 4
A7} G o) 2215HA Hahe o= ¢dto] IAtHp=0.028).
SPF= 9] 37], |xA o], o AERA =84 ¥ Z2AA
HE 8Aok= Aol giglon), 2 E3lwrt 2845

SPF7} Wot EA1ZQ1 2le)7t 91t p=0.003) (Table 1).

1) DNA Hii Exmjo|

A Aol Al log—rank testE E3l vlujAd Y W 54
Al(overall) 80%°l]aL oluiAde) 5 A BEES
90%FLeH, 58 T AEEE 247 75%9 T1% Z=F o &
AAel 8-2A40] ¢1el(p=0.120, p=0.526) DNA Hj5AlS 4
A28 Frg EE) FFS vXA] eodrh

TFA7N0A = T1olA ofuliad} vluljg/d o] 51d A&
92%= Y8l T20lX % FUSHA T5%% o SAIAR
o)4do] A H(p=0.543), T3 = A 22 §oAdo
THp=0.651). BZA 52421 wol|A ofulig=dzt u]ulja=g 7k
g 77 8%t 85% 2 Alol7t §12aL(p=0.697), =
PR ol A= ofuligrd el 51 AEE-2 60%, Blulad2 62%
B AYEE0] 207} Gl ItHp=0.687).

AT olansalsty SMTlo] MES B
=

)

Z O O
pEES

o

$2 do ro

-\2 —_
o 2 F
W

i
I

2) SPFe} QalHalsy EMmlo| MES B

A SPF (LSP)w~& 73¢9, I SPF (HSP)w-2 70f|o]3itt, 51
AA WEL T FollA 22 89. 7% 80%E 27 Zo)7} 2%l
oL} FolsiA] Rt A(Fig 1A) 51 FH AE&-L 1.SPoA 80%
9} HSPellA] 66%= A4 St A SPF7F 22425 51 74 A

10
08 [
0.6 [
04
—— Low SPF
-—-- High SPF
02 p=0.044
00 i Il Il Il Il Il Il Il
0 10 20 30 40 50 60

Month

Fig 1. Univariate survival analysis according to s-phase fraction tertiles: overall survival (A) and disease free survival (B) in the overall

patients.
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Fig 2. Disease free survival according to s-phase fraction tertiles in subgroups. (A) T2 patient, (B) T3 patient, (C) node-negative patients,

(D) node-positive patients.
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Fig 3. Disease free survival according to s-phase fraction tertiles in subgroups. (A) estrogen receptor positive patient, (B) estrogen re-
ceptor negative patient, (C) progesterone receptor negative patients, (D) progesterone receptor positive patients.

Table 2. Multivariate analysis for overall population and TNM
classification for disease free survival

Overall Node (-) Node (+)
el | (n=143) (n=69) (n=74)
RRCH P~ & o
value value value
Node involvement 0.001
No 1
N+ 3518
(1.658-7.464)
PR 0.009 NS NS
Negative 3.751
(1.383-10.174)
Positive 1
SPF 0.052 0.045 NS
Low 1
High 5.030
(24.409-1.036)

RR=Relative Risk; PR=progesterone receptor; SPF=S-phase fraction;
NS=no significant.
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