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Clinicopathological characteristics and factors of influencing

survival outcomes in young patients with ovarian cancer:

Abstract

Keywords

A SEER population-based study

FU Lingli, HAN Jianglong, FU Zhenming
(Cancer Center, Renmin Hospital of Wuhan University, Wuhan 430060, China)

Objective: To demonstrate clinicopathological characteristics and the factors of influencing survival outcomes
in patients with ovarian cancer. Methods: Participants were identified from the Surveillance, Epidemiology, and
End Results (SEER) database if they were aged 15-49 years and pathologically diagnosed with ovarian cancer
from January 2004 to December 2015. The patients’ clinicopathological characteristics in different age groups
were compared through chi-square test. The logistic regression was performed to analyze the influencing factors
on the treatment of ovarian cancer. Data were analyzed by Kaplan-Meier and Cox proportional hazards regression
models to evaluate the overall survival (OS) and cancer-specific survival (CSS). Results: In general, 10 383
patients were selected in the study. Compared to patients in 40~49 years, the patients aged 15-29 and 30-39 years
were more likely to be diagnosed with a unilateral lesion (87.1% vs 72.5% vs 55.1%), the higher clinical stages of
disease (stage I/11: 66.2% vs 56.3% vs 42.3%; stage II1/IV: 27.8% vs 36.9% vs 52.7%), the better differentiation of
tumors (high/ moderate differentiation: 30.5% vs 35.7% vs 26.2%; poor differentiation/undifferentiation: 20.4%
vs 29.3% vs 47.9%), and more patients underwent fertility sparing surgery (FSS: 66.1% vs 31.1% vs 8.2%), the
differences were statistically significant. The pathological types of patients in different age groups were different.
Germ cell tumors were the main pathological types in ovarian cancer patients aged 15-29 years (51.2%), and
supercutaneous tumors were the main pathological types in patients aged 30~39 and 40-49 (76.9% and 92.8%,
respectively). Besides, the median follow-up time in age groups from 15-29, 30-39 and 40-49 years old was also
different from each other (57.5 vs 52 vs 47 months). The multivariable analysis showed that young women patients
were more likely to undergo FSS. And patients with bilateral lesions, higher T and N stages and chemotherapy
were more likely to undergo radical surgery (RS). However, young women patients and patients with bilateral
lesions, poor differentiation, increased CA12S, higher T and N stages, as well as patients receiving RS received
chemotherapy with more possibilities. In addition, multivariable Cox regression results demonstrated that the risk
of death in the 15-29 age group was 0.79 times higher than that in the 40-49 age group, 95% confidence interval
(CI): 0.67-0.92 (P=0.003). Meanwhile, type II epithelial cell tumors and surgical treatment were beneficial to the
survival of patients with ovarian cancer (P<0.005). And the worse CSS were related to other factors, including the
black, poorly differentiated tumor, higher T and N stages, and receiving chemotherapy. Conclusion: The younger
patients were presented with less invasive disease than patients in 40-49 years. These patients also showed higher
rates of receiving FSS and better prognosis.

ovarian cancer; younger patients; SEER; prognosis
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Figure 1 The flowchart of selecting study population
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Table 1 Baseline characteristics of ovarian cancer patients among different age groups

FafiliiR 7 5B FH OS I CSSH &MYl RAFAE .
Z N &K Cox &l Bl /R 15~29 B 4E I 4 1 FR 3B &
A CSSIKUES S 40~49 % AF I AL B # 190.79F% , 95%
CIH0.67~0.92(P=0.003) . H.IT1% | 57 40 jg P b
JE . 2 TR S5O0 B R AR AR
(P<0.005), 1A NFP AR EI IR . BENT
KNG AT ) 5 R B CSSER 25 A %,

K2 JE 7R T 2004—201S4E I [A] 45 i 20 1 B &1
R HATESS SRS L. FI 24 B s,
15~29% [ 40~49 % A 2 11 FR A T TESS SRS EL 3]
(0 S BE /N, AN 10%, TT30~39% AR 41
R I 1) A2 Ak B i R R, HrP AT RS Y A A
ol SR 2 N RS, B TESSIY R LB 2 I
T, K3Hies T AR S 4 6] 0 51 808 B E 1 AR
fEM& K, WEAEANFEAER A . MR AL . e
KR HL R CA12S . REHALIT AR FAR
Jr =,

FEAE 15~29% /[ {51 (%)] 30~39% /[15l(%)] 40~49% /[ 171(%)] P
[k 1724 2252 6407
N <0.001
EFEPNEL 1290 (74.8) 1658 (73.6) 4935 (77.0)
B NFh 211 (12.2) 255 (11.3) 569 (8.9)
HiAh 223 (12.9) 339 (15.1) 903 (14.1)
BRUERAS(C1S) 359 (20.8) 1178 (52.3) 3696 (57.7) <0.001
i L <0.001
LR ] 1502 (87.1) 1632 (72.5) 3550 (55.1)
LA 222 (12.9) 637 (27.5) 2857 (44.6)
T/ <0.001
T1 1117 (64.8) 1192 (53.0) 2254 (35.2)
T2 145 (8.4) 210 (9.3) 839 (13.1)
T3 381 (22.1) 697 (31.0) 2986 (46.7)
KK 80 (4.6) 151 (6.7) 318 (5.0)
N3 <0.001
NO 1394 (80.9) 1724 (76.6) 4499 (70.2)
N1 206 (11.9) 341 (15.1) 1362 (21.3)
KA 124 (7.2) 187 (8.3) 546 (8.5)
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gk
RHIE 15~29% /[11(%)] 30~394/[11(%)] 40~49% /[ 51)(%)] P
AJCCAr <0.001
I 1032 (59.9) 1129 (50.1) 2107 (32.9)
I 109 (6.3) 140 (6.2) 602 (9.4)
il 357 (20.7) 558 (24.8) 2157 (33.7)
v 122 (7.1) 273 (12.1) 1218 (19.0)
A 104 (6.0) 152 (6.7) 323 (5.0)
S AT <0.001
IR [ R P e 334 (19.4) 760 (33.7) 2021 (31.5)
TR | jz P e 366 (21.2) 973 (43.2) 3925 (61.3)
A5 T 20 B e 883 (51.2) 327 (14.5) 160 (2.5)
2R -0 e 111 (6.4) 161 (7.1) 217 (3.4)
R ER 2 M 13 (0.8) 18 (0.8) 50 (0.8)
HAh s 17 (1.0) 13 (0.6) 34 (0.5)
HIZ <0.001
[=ixte 259 (15.0) 373 (16.6) 692 (10.8)
o 268 (15.5) 430 (19.1) 984 (15.4)
%51k 244 (14.2) 426 (18.9) 2022 (31.6)
Karfk 107 (6.2) 234 (10.4) 1044 (16.3)
A 846 (49.1) 789 (35.0) 1665 (26.0)
C125 <0.001
1E B PR 274 (15.9) 374 (16.6) 694 (10.8)
B 729 (42.3) 1091 (48.4) 4115 (64.2)
RHN 721 (41.8) 787 (34.9) 1598 (24.9)
FAITA <0.001
RFAR 54 (3.1) 113 (5.0) 390 (6.1)
PR AEF RN TAR 1139 (66.1) 700 (31.1) 526 (8.2)
IR HFA 285 (16.5) 945 (42.0) 3310(51.7)
HAih 242 (14.0) 489 (21.7) 2171 (33.9)
Pl 4(0.2) 5(0.2) 10 (0.2)
ferr <0.001
I 974 (56.5) 1330 (59.1) 4852 (70.8)
7 750 (43.5) 922 (40.9) 2004 (29.2)
i eig 0.045
P 13(0.8) 35(1.6) 97 (1.5)
w 1711(99.2) 2217 (98.4) 6310 (98.5)
K7 1) / H <0.001

L RE R QL A D) 57.5 (27~99) 52 (22~95) 47 (21~85)
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Table 2 Factors associated with the operational options among patients undergoing primary surgery
A REEAERTIREN  MIEHFAR/ LSS ZHE
TAR/[H1(%)] [1511(%)] OR (95% CI) P OR (95% CI) P
%k 2365 4540
iR/ %
15~29 1139 (80.0) 285 (20.0) 0.04 (0.03~0.05) <0.001 0.06 (0.05~0.08) <0.001
30~39 700 (42.6) 945 (57.4) 0.22 (0.19~0.25) <0.001 0.27 (0.24~0.31) <0.001
40~49 526 (13.7) 3310(86.3) 1.00 1.00
N
H A Fl 1745 (33.3) 3496 (66.7) 1.00 1.00
AT 281 (42.5) 380 (57.5) 0.68 (0.57~0.80) <0.001 0.90 (0.73~1.12) 0.345
HiAll 339 (33.8) 664 (66.2) 0.98 (0.85~1.13) 0.757 0.95 (0.80~1.14) 0.596
i L
FALAI] 2161 (40.6) 3162 (59.4) 1.00 1.00
XA 204 (12.9) 1378 (87.1) 4.62 (3.95~5.40) <0.001 1.68 (1.36~2.06) <0.001
SRS AY
TR [ J g 698 (27.9) 1806 (72.1) 1.00 1.00
I | Jz PR eg 528 (19.5) 2180 (80.5) 1.60 (1.40~1.82) <0.001 0.98 (0.83~1.15) 0.759
A b R g 1139 (67.3) 554 (32.7) 0.19 (0.16~0.22) <0.001 0.46 (0.38~0.54) <0.001
HLETHR
a4k 416 (35.6) 751 (64.4) 1.00 1.00
Hh a1k 391 (31.1) 866 (68.9) 1.23 (1.04~1.45) 0.018 0.93 (0.76~1.14) 0.486
o1k 373 (23.9) 1189 (76.1) 1.77 (1.49~2.09) <0.001 0.88 (0.71~1.10) 0.260
Fortk 144 (21.4) 528 (8.6) 2.03 (1.63~2.53) <0.001 0.95 (0.72~1.26) 0.732
R 1041 (46.3) 1206 (53.7) 0.64 (0.56~0.74) <0.001 0.81 (0.68~0.98) 0.030
Cl125
W BRI 482 (40.2) 716 (59.8) 1.00 1.00
fiipen 863 (25.9) 2472 (74.1) 1.93 (1.68~2.22) <0.001 1.17 (0.98~1.39) 0.082
PN 1020 (43.0) 1352(57.0) 0.89 (0.78~1.03) 0.114 0.98 (0.82~1.16) 0.777
T
T1 1817 (42.9) 2416 (57.1) 1.00 1.00
T2 180 (21.3) 667 (78.7) 2.79 (2.34~3.32) <0.001 1.65 (1.32~2.06) <0.001
T3 281 (17.8) 1302 (82.2) 3.49 (3.02~4.02) <0.001 1.55(1.25~1.92) <0.001
R 87 (36.1) 154 (63.9) 1.33 (1.02~1.74) 0.038 2.11 (1.35~3.31) 0.001
N7
NO 2078 (36.7) 3581(63.3) 1.00 1.00
N1 160 (18.6) 698 (81.4) 2.53 (2.11~3.03) <0.001 1.39 (1.09~1.77) 0.008
A 127 (32.7) 261 (67.3) 1.19 (0.96~1.48) 0.115 0.84 (0.58~1.23) 0.372
7
= 1272 (42.7) 1709 (57.3) 1.00 1.00
iy 1093 (27.9) 2831 (72.1) 1.93 (1.74~2.13) <0.001 1.40 (1.22~1.61) <0.001
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Table 3 Multivariable analysis of factors associated with and without chemotherapy among patients with ovarian cancer

o KT/ 7/ HRER ZHZE
[1(%)] [511(%)] OR (95% CI) P OR (95% CI) P

%k 3616 6767
R/ %

15~29 750 (43.5) 974 (56.5) 0.57 (0.51~0.63) <0.001 1.56 (1.33~1.82) <0.001

30~39 922 (40.9) 1330 (59.1) 0.63 (0.57~0.69) <0.001 1.15 (1.02~1.30) 0.022

40~49 1944 (30.3) 4463 (69.7) 1.00 1.00
N

EFEPNEL 2717 (34.5) 5166 (65.5) 1.00 1.00

RNGPN 410 (39.6) 625 (60.4) 0.80 (0.70~0.92) 0.001 0.89 (0.76~1.04) 0.133

HAh 489 (33.4) 976 (66.6) 1.05 (0.93~1.18) 0.421 1.11 (0.97~1.28) 0.130
i AR L

FRA] 2976 (44.5) 3708 (55.5) 1.00 1.00

LA 640 (17.3) 3059 (82.7) 3.84 (3.48~4.23) <0.001 1.38 (1.21~1.57) <0.001
Jpg BRI

R | Jz P e 1375 (44.1) 1740 (55.9) 1.00 1.00

178 | 7 e 1232(23.4) 4032 (76.6) 2.59 (2.35~2.85) <0.001 0.98 (0.87~1.11) 0.133

eI K PR 1009 (50.3) 995 (49.7) 0.78 (0.70~0.87) <0.001 0.97 (0.84~1.13) 0.130
575

ok 840 (63.4) 484 (36.6) 1.00 1.00

o 573 (34.1) 1109 (65.9) 3.36 (2.89~3.91) <0.001 2.63(2.23~3.10)  <0.001

41k 483 (17.9) 2209 (82.1) 7.94 (6.84~9.21) <0.001 3.98 (3.37~4.69)  <0.001

Karfk 181(13.1)  1204(86.9)  11.55(9.53~14.00)  <0.001 5.41 (4.38~6.68)  <0.001

KK 1539 (46.6) 1761 (53.4) 1.9 (1.74~2.26) <0.001 1.69 (1.45~1.97) <0.001
C125

1B RIS 673 (50.1) 669 (49.9) 1.00 1.00

B 1371(23.1) 4564 (76.9) 3.35(2.96~3.79) <0.001 1.45(1.27~1.67)  <0.001

A 1572 (50.6) 1534 (49.4) 0.98 (0.86~1.12) 0.777 0.73 (0.63~0.84) <0.001
T

T1 2512 (55.1) 2051 (44.9) 1.00 1.00

T2 254(21.3) 940 (78.7) 4.53 (3.90~5.27) <0.001 2.95 (2.50~3.48) <0.001

T3 557 (13.7) 3507 (86.3) 7.71 (6.93~8.58) <0.001 3.18 (2.74~3.71) <0.001

AR 289 (52.6) 260 (47.4) 1.10 (0.92~1.32) 0.284 1.46 (1.12~1.91) 0.005
N7

NO 2994 (39.3) 4623 (60.7) 1.00 1.00

N1 275(14.4) 1634 (85.6) 3.85(3.36~4.41) <0.001 1.41 (1.21~1.66) <0.001

A 347 (40.5) 510 (59.5) 0.95 (0.82~1.10) 0.502 0.87 (0.70~1.08) 0.217
FARF

KFAR 241 (43.3) 316 (56.7) 1.00 1.00

{RE A FIREN TR 1272(53.8) 1093 (46.2) 0.66 (0.54~0.79) <0.001 1.18 (0.92~1.50) 0.193

AT A 1709 (37.6)  2831(62.4) 1.26 (1.06~1.51) 0.010 1.66 (1.33~2.07) <0.001

oA, 379 (13.1) 2523 (86.9) 5.08 (4.16~6.20) <0.001 2.64 (2.09~3.33)  <0.001

HRH 15 (78.9) 4(21.1) 0.20 (0.07~0.62) 0.005 0.48 (0.15~1.51) 0.208
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Table 4 Analysis of overall survival and cancer-specific survival among patients with ovarian cancer

oS CSS
FHIE EESES EZSES LSS EZSES
HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P

AL %

15-29 0.31 (0.27~0.36) <0.001 0.78 (0.67~0.91) 0.002 0.30 (0.26~0.34) <0.001 0.79 (0.67~0.92) 0.003

30~39 0.61 (0.56~0.67) <0.001 0.95 (0.86~1.04) 0.251 0.60 (0.54~0.66) <0.001 0.94 (0.86~1.04) 0.249

40~49 1.00 1.00 1.00 1.00

N

EEEYN 1.00 1.00 1.00 1.00

B N Fh 1.43 (1.28~1.58) <0.001 1.46 (1.31~1.62) <0.001 1.35(1.21~1.51) <0.001 1.39 (1.24~1.55) <0.001

FoAth 0.93 (0.84~1.03) 0.182 1.00 (0.94~1.10) 0.945 0.89 (0.80~1.00) 0.043 0.96 (0.86~1.07) 0.427
i s o7

BN 1.00 1.00 1.00 1.00

el 3.15(2.94~3.38) <0.001 1.02(0.94~1.10) 0.701 3.30(3.06~3.54) <0.001 1.02(0.94~1.11) 0.613
ps B

THY b pz P g 1.00 1.00 1.00 1.00

TR | Je P g 2.33(2.14~2.53) <0.001 0.78 (0.71~0.86) <0.001 2.41(2.21~2.63) <0.001 0.78 (0.70~0.86) <0.001

A b K P e 0.42 (0.36~0.49) <0.001 0.34 (0.28~0.41) <0.001 0.38 (0.32~0.45) <0.001 0.31 (0.26~0.38) <0.001
WA=

[EFaRte 1.00 1.00 1.00 1.00

ok 2.98 (2.42~3.66) <0.001 2.01 (1.63~2.47) <0.001 3.24 (2.60~4.05) <0.001 2.14 (1.71~2.68) <0.001

4k 6.57 (5.43~7.95) <0.001 0.99 (2.46~3.63) <0.001 7.46 (6.07~9.18) <0.001 3.27 (2.64~4.05) <0.001

Rartk 6.58 (5.39~8.03) <0.001 2.82(2.29~3.46) <0.001 7.51(6.06~9.32) <0.001 3.08 (2.47~3.85) <0.001

A 3.72(3.06~4.51) <0.001 2.39(1.96~2.92) <0.001 4.09 (3.31~5.05) <0.001 2.61 (2.1~3.25) <0.001
C125

TEH BRI 1.00 1.00 1.00 1.00

v 4.01 (3.42~4.70) <0.001 1.46 (1.24~1.73) <0.001 4.23 (3.58~5.00) <0.001 1.47 (1.23~1.74) <0.001

AN 2.06 (1.74~2.44) <0.001 1.27 (1.07~1.51) 0.006 2.09 (1.75~2.50) <0.001 1.27 (1.05~1.52) 0.011
T4

T1 1.00 1.00 1.00 1.00

T2 3.54 (3.06~4.09) <0.001 2.32(1.99~2.70) <0.001 3.76 (3.22~4.38) <0.001 2.37 (2.02~2.79) <0.001

T3 8.70 (7.82~9.67) <0.001 4.60 (4.01~5.27) <0.001 9.54 (8.52~10.68) <0.001 4.76 (4.12~5.49) <0.001

KK 6.99 (5.98~8.17) <0.001 2.76 (2.25~3.38) <0.001 7.30 (6.19~8.62) <0.001 2.79 (2.26~3.46) <0.001
N7

NO 1.00 1.00 1.00 1.00

N1 2.76 (2.56~2.98) <0.001 1.27 (1.17~1.38) <0.001 2.85(2.63~3.08) <0.001 1.28 (1.18~1.39) <0.001

KK 2.86 (2.59~3.17) <0.001 1.49 (1.32~1.69) <0.001 2.89 (2.60~3.21) <0.001 1.52 (1.33~1.73) <0.001
FARITA

AFAR 1.00 1.00 1.00 1.00

BB IREM TR 0.05 (0.05~0.06) <0.001 0.19 (0.16~1.38) <0.001 0.05 (0.04~0.06) <0.001 0.18 (0.15~0.22) <0.001

iR HEFA 0.12 (0.11~0.14) <0.001 0.19 (0.17~0.22) <0.001 0.12(0.11~0.14) <0.001 0.18 (0.16~0.21) <0.001

HoAth, 0.31 (0.28~0.35) <0.001 0.23 (0.20~0.26) <0.001 0.32(0.28~0.35) <0.001 0.22 (0.19~0.26) <0.001

A 0.10 (0.04~0.27) <0.001 0.13 (0.05~0.35) <0.001 0.11 (0.01~0.28) <0.001 0.14 (0.05~0.38) <0.001
7

= 1.00 1.00 1.00 1.00

5 0.40(0.37~0.44) <0.001 0.90 (0.82~0.99) 0.04 2.70 (2.46~2.96) <0.001 1.17 (1.06~1.30) 0.002
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Figure 2 The proportion of ovarian cancer patients undergoing fertility sparing surgery versus radical surgery between different age

groups in 2004-2015

RS, HUATETFA; FsS, REEFHFA,
RS, radical surgery; FSS, fertility sparing surgery.
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Figure 3 Kaplan-Meier analysis of overall survival among ovarian cancer patients stratified by age, laterality, histology, grade,

CA12S5, chemotherapy, surgery of primary site
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