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=ABSTRACT=

Prognostic Value of Nuclear DNA Quantification and Cyclin A in Epithelial
Ovarian Cancer

Chong Seung Lee, M.D., Nam Hoon Cho, M.D.*, Young Tae Kim, M.D.,

Sung Hoon Kim, M.D., Jong Hwan Roh, M.D., Jae Wook Kim, M.D.
Department of Obstetrics and Gynecology, *Department of Pathology,
Yonsei University College of Medicine, Seoul, Korea

Objective : This study was carried out to investigate the relationship between DNA ploidy, S-phase
fraction (SPF), expression of cyclin A and clinical prognostic factors including stage, grade, CA-125 and
residual tumor size in epithelial ovarian cancer, and to evaluate the association between DNA ploidy, SPF,
expression of cyclin A and 3-year survival.

Methods : Study group consisted of 31 cases of epithelial ovarian cancer, 10 of borderline ovarian
tumor and 5 of benign ovarian tumor diagnosed at the department of Obstet. & Gynecol. in Yonsei University
College of Medicine, Seoul, Korea from Feb. 2000 to Jan. 2003. All patients underwent staging-laparotomy
and postoperative chemotherapy. The level of CA-125 was assessed after 6" postoperative chemotherapy with
cut-off value of 35 U/mL. DNA ploidy and SPF were evaluated by flow-cytometry of fresh ovarian tissue
obtained at the operative field. The expression of cyclin A was evaluated by immuno-histochemical stain.
Expression of 5% was considered as positive. Statistical analysis was done by two-sample t-test, chi-square
test, and Kaplan-Meier survival curve using SPSS ver 11.0 software.

Results : In 46 ovarian tumors aneuploidy, SPF and expression of cyclin A were significantly higher in
epithelial ovarian cancer as compared with benign and borderline tumors (p=0.004, 0.001, 0.001, respectively).
Number of aneuploidy, SPF and expression of cyclin A were significantly higher in patients with higher grade,
more advanced stage, higher level of CA-125 (more than 35 U/mL) and more than 2 cm of residual tumor
size (p=0.004, 0.009, 0.05, 0.002 in aneuploidy; p=0.06, 0.01, 0.04, 0.007 in SPF; p=0.03, 0.004, 0.06, 0.02
in cyclin A). Aneuploidy and expressions of more than 10% of SPF and cyclin A were also associated with
poorer overall survival (p=0.02, 0.02, <0.0001, respectively). Significantly positive correlations were observed
among these factors.

Conclusion : Number of aneuploidy, percentage of SPF and expression of cyclin A were higher in more
advanced stage, higher grade, higher CA-125 and more than 2 cm of residual tumor size and associated with
poorer overall survival. Thus DNA flow-cytometry and estimation of expression of cyclin A may provide
major information about prognosis of disease in epithelial ovarian cancer patients.
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Table 1. Patient characteristics in 31 malignant ovarian tumors

No. %

Age (years)

<50 17 54.8

>50 14 452
Histopathology

Serous 12 38.7

Mucinous 7 22.6

Endometrioid 7 22.6

Clear cell 1 32

Undifferenciated 4 129
Grade

1 8 25.8

2 7 22.6

3 16 51.6
Stage

Early (I+II) 14 452

Advanced (III+IV) 17 54.8
Residual tumor

<2 cm 21 67.7

>2 cm 10 323

3109) oy WA S5 APL 504 o] 4ol
452% (k. 22 A ZAA (serous type)©] 38.7% =

xﬂO‘ u}ol-_y’ 23 L:_oﬂ/\ = grade 3°] 51. 6%°i°f4 ]
AAE 2L 1719 T71% B4 27] 97 (carly stae),
715} V712 4 A5 %7] (advanced siage) 2 25
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ste o), A3E W7} 548%C adstgct ot
9 A7)=2 emE 7)1Fo R TEIEI 2 cm 0] A
27} 323%09) SEstgTt (Table 1).
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A o] &3] DNA AFAALE 3ttt 02
g9 21’4z 2A-& phosphate buffered saline (PBS)oll ¥
100 ym nylon mesh. oJ3}afel Qlojzl AT H-Fo]
A PBSE YW1 ARSI 4 AXAAES O
Al PBSZ A&k So] P14 (hemocytometer) 2 A E 4=
= Aavstth. Vindelov Aloko. 2 AE 1x10'7)/mLE
o M 3te] FACScanner (FACS, Becton Dickinson USA)Z
FAEEALS A5t ” DNA w54 2 47 2
&2 Phenix flow systemS %3] DNA histogram©. 2 1
2t} DNA histogram Aol Al A2 thE GO/G1 peak7}
2 o4 UEIbE peak® TR AES Ak 10%
7} aneuploid cells¥ W Z vlujA o2 A olstyTh W
O] A4 (coefficient of variation)= 5% ©]W] 2] histogram
S A3 Aow #A3 . DNA index (D) #e
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NN AslEE AAE vMsdoz eyt
(Fig. 2).

5. CA-125

¥ CA-125 e WAEd
o] Hzgtsst ey Al &
35 U/mL o|3}2 3ttt 63]9 Hzetslstay A
T 2A8 CA-125 3h& 35 UmLE 7|20 2 CA-125 3
o] 35 UmL o]l 3 o]l For F Fo= BF
a3tk

Fig. 1. Expression of cyclin A. A) Cyclin A (+); cyclin A expression >5%, B) Cyclin A (-); cyclin A expression <5%.
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c urh 2 24 S Fogol Bt (p—0004 0.009,
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160 g ik
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oAl =kt (p=0.06, 0.01, 0.04, 0.007). Cyclin A<]
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Fig. 2. DNA histograms analysed by flow-cytometry. (Table 3).

A: Diploidy, DI=0.96-1.04.

B: Aneuploidy, DI<0.96, >1.04.

Cell Number

E EoEoes s o
e

o
"me e Content

Table 2. DNA ploidy, S-phase fraction (SPF) and cyclin A expression in 46 benign, borderiine and malignant ovarian tumors

Aneuploidy SPF (%) Cyclin A (+)
Total No.
N % p (Mean = SE) P N % p
Benign 0 0 0.004 23103 0.001 0 0 0.001 5
Borderline 1 10 57133 0 0 10
Malignant 13 42 82147 13 42 31
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Table 3. Correlation between clinical prognostic factors and DNA ploidy, S-phase fraction (SPF) and cyclin A expression

Cyclin A expression

Diploidy Aneuploidy SPF (%) +) )
N % N % (Mean = SE) p N % N % P
Stage
Early (I+II) 12 85.7 2 143 0.009 581+3.6 0.001 2 143 12 857  0.004
Advanced (III+IV) 6 353 11 64.7 10.2£4.0 11 64.7 6 353
Grade
1 8 100 0 0 0.004 49127 0.06 1 12,5 7 875  0.03
2 4 571 3 429 102+45 4 66.7 2 333
3 6 375 10 62.5 9.1+5.0 8 47.1 9 529
Residual tumor
<2 cm 17 80.9 4 19.1 0.002 50122 0.007 10 37.1 17 629  0.02
>2 cm 1 10.0 9 90.0 13.8145 3 75.0 1 25.0
CA-125 (U/mL)
<35 17 65.4 9 34.6 0.05 74+4.4 0.04 10 385 16 61.5  0.06
>35 1 20.0 4 80.0 123£5.1 3 60.0 2 40.0

oA DNA Hj=/doll tig 33 &S
oju 4 F el BlﬁH Hlua S gl M A
& EHAA (p=0.02), FH47] w8l g

3d AES FAHgME GV B 10%— NEe=

ald

=}

+ =2 S

T EFE A %%-% Bt} (p=0.02). Cyclin A<

E A A E cyclin AY] W3
oz ¥ 2oz £rane ¥R

°l IO%EE} Z TolA AEL] EFFE R

(p<0.0001) (Fig. 3).
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>
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w
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0 5 10 15 20 25 30 35 40
Duration
— Diploidy — SPF < 10% Cyclin A < 10%
77777 Aneuploidy ==-=--- SPF > 10% -~ Cyclin A> 10%
* p value; DNA ploidy: 0.02
PF: 0.02
Cvclin A: <0.001

Fig. 3. Kaplan-Meier survival curve according to DNA ploidy,
S-phase fraction (SPF) and cyclin A expression.

DNA #l4A4, 47 2& 2 cyclin A FHE7] A
TBAANA & o, WA FEAA FA7] T80l 2

T =00005), cyclin A9 WA & Fola ko
(p=0001), cyclin A(H) FAA A7) Bgo] H93
7] YERTH (p=0.0003) (Table 4, 3).

Table 4. S-phase fraction (SPF), cyclin A expression according

to DNA ploidy
Cyclin A expression
SPF (%) Q] ©)
(Mean +SE) P % % p
Diploidy 59+33 0.005 167 83.3 0.001
Aneuploidy 11.5£4.6 76.9 23.1

Table 5. S-phase fraction (SPF) according to cyclin A expression

SPF (%)
(Mean = SE) P
Cyclin A expression
+) 11.7+4.1 0.0003
©) 58+3.6
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TANE 58 7 &
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