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Abstract
Breast cancer and ovarian cancer are closely related. The major common risk factors of these 2 types of cancer are likely genetic
factors. However, few studies have shown any common characteristics in patients who have both types of these 2 cancers. The
purpose of this retrospective study is to explore the clinical characteristics and survival outcomes of patients with both primary breast
cancer and primary ovarian cancer.
A cohort of patients who had a history of both primary breast cancer and primary ovarian cancer were enrolled, and they received

treatment in the Peking Union Medical College Hospital between January 1, 2010, and December 31, 2018. Both descriptive
statistics analysis and survival analysis were performed for analysis.
A total of 114 patients with both primary breast cancer and primary ovarian cancer were included in the study. The median (range)

follow-up was 129.5 (20–492) months. The average interval time between the diagnosis of 2 types of cancer was 79.4 months in
patients having ovarian cancer firstly andwas 115.9months in patients having breast cancer firstly. The 5- and 10-year overall survival
(OS) rates were 91.5% and 81.7% for patients with ovarian cancer following breast cancer, respectively, and 90.6% and 87.5% for
patients with breast cancer following ovarian cancer, respectively. Multivariate analysis revealed that independent predictors of OS
were the age of diagnosis of the first tumor and the time interval between two types of tumor in patients with ovarian cancer following
breast cancer.
Most breast cancer or ovarian cancer occurred within 5 years after being diagnosed with the first tumor, and the interval time was

significantly shorter in patients with previous ovarian cancer. The prognosis is likely positively correlated to the interval time between
the occurrences of two types of cancer.

Abbreviations: BCPFS = breast cancer progress free survival, BCSS = breast cancer-specific survival, OCPFS = ovarian cancer
progress free survival, OCSS = ovarian cancer-specific survival, OS = overall survival, U.S. = the United States.
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1. Introduction

Breast cancer and ovarian cancer are among the most common
malignant tumors for womenworldwide. Ovarian cancer was the
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fifth common cause of cancer mortality among women, with
22,530 new cases and 13,980 deaths in the United States (US) in
2009.[1] Additionaly, there were approximately 268,600 new
cases and 41,760 deaths caused by invasive breast cancer among
the US women in 2019.[2] In China, breast cancer has the highest
incidence among all cancers and ranks the sixth common cause of
cancer death in females.[3] The incidence of breast cancer is
increasing in recent decades, but the prognosis has also improved
thanks to the maturity of treatment and the promotion of
screening. The second primary cancer of breast cancer patients
gradually attracts attention. Several population-based cancer
registry studies andmulticenter cancer registry studies had shown
women diagnosed with previous breast cancer had a higher risk
of developing a second primary cancer compared to the overall
population.[4–7] Among them, endometrial cancer and ovarian
cancer were the most common.[8,9] Similarly, patients diagnosed
with ovarian cancer are more likely to suffer from second primary
breast cancer. The incidence of breast tumorigenesis was 7.8%
within 10 years after ovarian cancer surgery according to
previous research.[10] The occurrence of multiple cancers is
related to many factors like common etiology between cancers
(i.e. genetic, environmental or hormonal factors).[11] Until now,
many studies have shown that the occurrences of breast cancer
and ovarian cancer was associated with some common
predisposition genes such as BRCA1 and BRCA2.[12] However,
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Figure 1. Screening flow chart of patients had both primary breast cancer and primary ovarian cancer.
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the clinical features and prognosis of patients with both of the
two cancers are still rarely analyzed. Our retrospective analysis
aims at estimating the clinical characteristics and survival
outcomes of women with both primary breast cancer and
primary ovarian cancer, and comparing the characteristics of
these two types of cancer from a new perspective.
2. Methods

2.1. Data source

With the approval of the Peking UnionMedical College Hospital
Ethics Committee, we reviewed ourmedical records to identify all
consecutive patients who were diagnosed or treated in Peking
Union Medical College Hospital between January 1, 2010, and
December 31, 2018. Informed written consents were obtained
from all patients. Women with both primary breast and ovarian
cancer were eligible for our study. Cases with breast or ovary
metastatic tumors were excluded. Additionally, patients who had
insufficient data were excluded from the study, as shown in
Figure 1. Information extracted from the medical records or
collected through telephone interviews, included date of both first
and second tumor diagnosis, dates of recurrence or metastasis,
date of last follow-up, current vital status (living or deceased),
causes of death, family history and clinicopathological character-
istics (tumor grade, stage, histological subtype, and associated
treatment). It is worth mentioning that patients whose close
blood relative had a history of breast cancer, ovarian cancer,
prostate cancer, pancreatic cancer, or melanoma were defined as
positive of family history.

2.2. Outcome of interests

The primary outcome of interest was patients’ overall survival
(OS), defined as the time from the date of diagnosis of the first
tumor to the date of death or themost recent follow up. The cause
of death was divided into breast cancer-specific death, ovarian
cancer-specific death, and other causes of death. Secondary
outcome measures included time to recurrence or progress of the
disease for both ovarian cancer-specific or breast cancer-specific,
defined as ovarian cancer-progress free survival (OCPFS) and
breast cancer-progress free survival (BCPFS), respectively.
2

2.3. Statistical analysis

We performed the x2-test and Fisher exact test for categorical
variable analysis, and compared continuous variables between
groups using Student’s t-test and Mann-Whitney U-test. As for
the survival analysis, univariate analysis was estimated by the
Kaplan-Meier method and compared with the log-rank test. Cox
proportional hazards models were fit to determine the indepen-
dent risk factors of the outcome. All statistical analysis was
conducted using SPSS statistical software version 22, with P< .05
considered to be statistically significant.
3. Results

From January 1, 2010, to December 31, 2018, a total of 154
patients visiting Peking Union Medical College Hospital had a
history of both breast tumor and ovarian tumor. The study
excluded 32 patients due to lack of detailed medical records or
contact information. Another 8 patients were excluded because
of breast or ovatian metastasis from other organs. Finally, a total
of 114 patients with a history of both primary ovarian cancer and
primary breast cancer were included. Among these patients, 32
had breast cancer following ovarian cancer and the other 82 had
ovarian cancer following breast cancer, as shown in Figure 1. We
divided patients into two groups according to the sequence of
tumor occurrence and the demographics were presented in
Table 1. The two groups had no significant differences in breast
cancer pathological types, stages, tumor grades, treatment
methods. The 2 groups had no significant differences in
pathological types, tumor grades, and treatment methods for
ovarian cancer, either. As for the stages of ovarian cancer,
patients who had ovarian cancer first were more likely to have
Stage I and II (a total of 65.6%), while patients with ovarian
cancer following breast cancer were more likely to have a later
stage of ovarian cancer, with stage III patients taking up 64.6%.
The vast majority of women underwent surgery for breast cancer
in the entire cohort (112/114, 98.2%), while 66.7% and 27.2%
were treated with chemotherapy and radiotherapy, respectively.
In terms of ovarian cancer, most patients had surgery (97.4%)
and chemotherapy (82.5%), and only 2 patients (1.8%) received
radiotherapy. A total of 52 (45.6%) patients had a family history
of related tumors, of which 37.5% were patients who had



Table 1

Demographic and clinicopathological characteristics of ovarian cancer and breast cancer patients.

Characteristics
Total
No.(%)

Patients with Breast Cancer
Following Ovarian Cancer

No.(%) (n=32)

Patients with Ovarian Cancer
Following Breast Cancer

No.(%) (n=82) P

Family history, .277
Yes 52 (45.6) 12 (37.5) 40 (48.8)
No 62 (54.4) 20 (62.5) 42 (51.2)

Age at diagnosis of first tumor (Ovarian cancer) 18-73 (Breast cancer) 27-71 .661
<40 21 (18.4) 6 (18.8) 15 (18.3)
40–60 80 (70.2) 21 (65.6) 59 (72.0)
>60 13 (11.4) 5 (15.6) 8 (9.8)

Age at diagnosis of second tumor (Breast cancer) 30-78 (Ovarian cancer) 30-84 .924
<40 3 (2.6) 1 (3.1) 2 (2.4)
40–60 68 (59.6) 20 (62.5) 48 (58.5)
>60 43 (37.7) 11 (34.4) 32 (39.0)

Breas cancer
Tumor grade .265
Well (I) 4 (3.5) 2 (6.3) 2 (2.4)
Intermediate (II) 45 (39.5) 10 (31.3) 35 (42.7)
Pool (III) 61 (53.5) 20 (62.5) 41 (50.0)
Unknown 4 (3.5) 0 (0) 4 (4.9)

Histology 1.000
IDC 105 (92.1) 30 (93.8) 75 (91.5)
others 9 (7.9) 2 (6.2) 7 (8.5)

Stage .253
I 26 (22.8) 11 (34.4) 15 (18.3)
II 75 (65.8) 19 (59.4) 56 (68.3)
III 12 (10.5) 2 (6.3) 10 (12.2)
IV 1 (0.9) 0 (0) 1 (1.2)

Surgery .484
Yes 112 (98.2) 31 (96.9) 81 (98.8)
No/Unknown 2 (1.8) 1 (3.1) 1 (1.2)

Chemotherapy .141
Yes 76 (66.7) 18 (56.3) 58 (70.7)
No/Unknown 38 (33.3) 14 (43.7) 24 (29.3)

Radiotherapy .425
Yes 31 (27.2) 7 (21.9) 24 (29.3)
No/Unknown 83 (72.8) 25 (78.1) 58 (70.7)

Ovarian cancer
Tumor grade .212
Well (I) 7 (6.1) 3 (9.4) 4 (4.9)
Intermediate (II) 20 (17.5) 8 (25.0) 12 (14.6)
Pool (III) 87 (76.3) 21 (65.6) 66 (80.5)

Histology .607
Serous 77 (67.5) 20 (62.5) 57 (69.5)
Mucinous 8 (7.0) 3 (9.4) 5 (6.1)
Endometrioid 10 (8.8) 4 (12.5) 6 (7.3)
Clear cell 4 (3.5) 2 (6.3) 2 (2.4)
Mixed 4 (3.5) 0 (0) 4 (4.9)
Sex cord/stromal 2 (1.8) 0 (0) 2 (2.4)
Others 9 (7.9) 3 (9.4) 6 (7.3)

Stage .004
∗

I 21 (18.4) 9 (28.1) 12 (14.6)
II 26 (22.8) 12 (37.5) 14 (17.1)
III 62 (54.4) 9 (28.1) 53 (64.6)
IV 5 (4.4) 2 (6.3) 3 (3.7)

Surgery .558
Yes 111 (97.4) 32 (100) 79 (96.3)
No/Unknown 3 (2.6) 0 (0) 3 (3.7)

Chemotherapy .448
Yes 94 (82.5) 25 (78.1) 69 (84.1)
No/Unknown 20 (17.5) 7 (21.9) 13 (15.9)

Radiotherapy .484
Yes 2 (1.8) 1 (3.1) 1 (1.2)

(continued )
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Table 1

(continued).

Characteristics
Total
No.(%)

Patients with Breast Cancer
Following Ovarian Cancer

No.(%) (n=32)

Patients with Ovarian Cancer
Following Breast Cancer

No.(%) (n=82) P

No/Unknown 112 (98.2) 31 (96.8) 81 (98.8)
Time intervals between 2 cancers (months) .003

∗

0–24 29 (25.4) 13 (40.6) 17 (20.7)
25–60 26 (22.8) 8 (25) 17 (20.7)
61–120 19 (16.7) 0 (0) 19 (23.2)
>120 40 (35.0) 11 (34.4) 29 (35.4)

IDC= invasive ductal carcinoma.
∗
P< .05.
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ovarian cancer as the first tumor and 48.8% of those diagnosed
with prior breast cancer.
The median follow-up time was 129.5 months (range, 20–492

months). Among patients with breast cancer following ovarian
cancer, the median age at first tumor (ovarian cancer) diagnosis
was 51.5 years (range, 18–73 years), and the median age of breast
cancer diagnosis was 56.5 years (range, 30–78 years). As for the
patients who had breast cancer first, the median diagnosis ages
were 47.5 years (range, 27–71 years) and 56 years (range, 30–84
years) for breast cancer and ovarian cancer respectively. The
distribution was shown in Figure 2. The diagnosis time intervals
from the first tumor to the second tumor were statistically
different in these two groups (P= .026) as shown in Table 2 and
the distribution was shown in Figure 3. For patients who had
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ovarian cancer first, most of them were diagnosed of breast
cancer over 5 years after the diagnosis of ovarian cancer (21/32,
65.6%), and also quite a few of them got breast cancer 10 years
after the diagnosis of ovarian cancer (10/32, 31.3%). The average
interval between the 2 cancers was 79.4 months (median 37.5
months, range 0–336 months). But when it comes to the patients
who got breast cancer first, 41.5% were diagnosed with ovarian
cancer within 5 years after the diagnosis of breast cancer, and as
the length of time after the diagnosis of breast cancer increased,
the number of patients diagnosed with ovarian cancer decreased.
The average interval between the two cancers of this group was
115.9 months (median 84 months, range 5–480 months).
During the follow-up, 35 women died of ovarian cancer, 3 died

of breast cancer, and 1 died of other causes (accidental death).
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Table 2

Distribution of age at diagnosis and time intervals between 2 primary tumors.

Patients with Breast Cancer
Following Ovarian Cancer

Patients with Ovarian Cancer
Following Breast Cancer P

Age at diagnosis of first tumor, mean years (SD) 50.28 (11.00) 47.50 (9.42) .180
Age at diagnosis of second tumor, mean years (SD) 57.03 (9.89) 57.37 (9.89) .871
Time intervals between two cancers, mean months (SD) 79.44 (89.46) 115.94 (105.3) .026

∗

∗
The continuous variable did not satisfy the normal distribution, analyzed by Mann–Whitney U-test and P< .05.
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The 5-year OS rate of patients with ovarian cancer following
breast cancer was 91.5%, and the 10-year OS rate was 81.7%.
For patients with ovarian cancer first, the 5-year and 10-year OS
rate was 90.6% and 87.5% respectively, shown as Table 3. But
no significant statistical difference of OS between the 2 groups
was seen through survival analysis (P= .175), shown as Fig. 4.
The breast cancer-specific survival (BCSS) did not differ
significantly among 2 groups but the 10-year ovarian cancer-
specific survival (OCSS) rate was lower in patients with breast
cancer first (82.9% vs % 87.5%, P< .001). On the other hand,
the BCPFS and OCPFS were significantly different between the
two groups (P= .007, P< .001), shown as Figure 5. Five-year
BCPFS was 81.3% in patients with breast cancer following
ovarian cancer and was 91.5% in patients with ovarian cancer
Figure 3. Distribution of time interv

5

following breast cancer. Meanwhile, the 5-year OCPFS of these
two groups were 78.1% and 37.8%, respectively. For patients
who were diagnosed with ovarian cancer after a history of breast
cancer, we performed univariate and multivariate survival
analysis of OS, BCPFS as well as OCPFS, as shown in Table 4.
The multivariate survival analysis showed that independent
predictors ofOSwere age at diagnosis of the first tumor (P= .029)
and the time intervals between two cancers (P< .001). The age of
diagnosis of the first tumor and the interval time between two
cancers had a positive correlation with poor prognosis (Fig. 6).
Except for the stage of ovarian cancer which was a independent
risk factor of OCPFS (P= .030), family history, age at diagnosis,
breast cancer grade, breast cancer stage, and ovarian cancer
grade were not significantly related to BCPFS and OCPFS after
als between 2 primary cancers.

http://www.md-journal.com


Figure 4. Survival analysis of overall survival (OS) according to the tumor
diagnosis sequence.

Table 3

Survival rate of patients.

Outcomes

Patients with Breast Cancer
Following Ovarian Cancer

(n=32) (%) (95%CI)

Patients with Ovarian Cancer
Following Breast Cancer
(n=82) (%) (95%CI)

OS
5 years 90.6 (0.80–1.00) 91.5 (0.85–0.98)
10 years 87.5 (0.75–0.99) 81.7 (0.73–0.90)

BCSS
5 years 100 100
10 years 100 98.8 (0.96–1.00)

OCSS
5 years 90.6 (0.80–1.00) 91.5 (0.85–0.98)
10 years 87.5 (0.75–0.99) 82.9 (0.75–0.91)

BCPFS
5 years 81.3 (0.67–0.96) 91.5 (0.85–0.98)
10 years 78.1 (0.63–0.93) 87.8 (0.81–0.95)

OCPFS
5 years 78.1 (0.63–0.93) 37.8 (0.27–0.49)
10 years 75.0 (0.59–0.91) 36.6 (0.26–0.47)

BCPFS=breast cancer progress free survival, BCSS=breast cancer–special survival, CI= confidence
interval, OCPFS= ovarian cancer progress free survival, OCSS= ovarian cancer-special survival,
OS= overall survival.

Chen et al. Medicine (2020) 99:32 Medicine
performing cox regression. As for the patients with breast cancer
following ovarian cancer, because of the small sample size and
few number of events, we only performed univariate analysis,
which showed that ovarian cancer stage had an impact on OS
(P= .026). In this group both of ovarian cancer stage (P= .003)
and the time intervals (P= .003) had influence on OCPFS, shown
as Table 5.

4. Discussion

Breast cancer has the highest incidence and causes a lot death of
cancer in women worldwide, and ovarian cancer is also a
significant source of morbidity and mortality.[1] Although breast
Figure 5. Kaplan-Meier survival curves of breast cancer progress free survival (BC
diagnosis sequence.

6

and ovarian cancer usually present as distinct clinical entities, the
recent explosion of researches had uncovered many correlations,
particularly with respect to genetic and epigenetic alterations.[13]

However, to our best knowledge, few studies have evaluated the
clinical features and survival outcomes of patients with both
breast cancer and ovarian cancer, especially the comparison
between patients who had breast cancer first versus who got
ovarian cancer first.
In our study, patients with a history of both primary breast

cancer and primary ovarian cancer did not show significant
difference in their age at diagnosis, family history, tumor
pathology, tumor grade, and treatment measures. Although no
significant difference in breast cancer stages had been seen,
PFS) and ovarian cancer progress free survival (OCPFS) according to the tumor



Table 4

Univariate and Multivariate analysis of patients with ovarian cancer following breast cancer.

OS BCPFS OCPFS

Univariate
Analysis Multivariate Analysis

Univariate
Analysis Multivariate Analysis

Univariate
Analysis Multivariate Analysis

Variables P HR (95%CI) P P HR (95%CI) P P HR (95%CI) P

Family history .352 .287 .937
No
Yes

Age at diagnosis of first tumor .015
∗

0.029
∗

.030
∗

.259 .335
<45 Reference
45–55 1.53 (0.67–3.49)
>55 4.80 (1.51–15.32)

Age at diagnosis of second tumor .199 .582 .241
<50
50–60
>60

BC Tumor grade .184 .027
∗

.191 .527
Well (I)
Intermediate (II)
Pool (III)

BC Stage <.001
∗

0.103 .012
∗

.124 .304
I Reference
II 0.61 (0.21–1.75)
III & IV 3.27 (0.96–11.17)

OC Tumor grade .696 .729 .045
∗

.282
Well (I)
Intermediate (II)
Pool (III)

OC Stage .484 .346 .001
∗

.030
∗

I Reference
II 0.75 (0.21–2.63)
III 1.37 (0.49–3.86)
IV 6.57 (1.40–30.89)

Time intervals between two cancers <.001
∗

<.001
∗

.325 .512
0–24 Reference
25–60 0.14 (0.04–0.49)
61–120 0.07 (0.02–0.26)
>120 0.02 (0.01–0.09)

BC=breast cancer, BCPFS=breast cancer progress free survival, CI= confidence interval, HR=hazard ratio, OC=ovarian cancer, OCPFS=ovarian cancer progress free survival, OS= overall survival.
∗
P< .05.

Figure 6. Survival analysis of overall survival (OS) according to the time
intervals between two primary tumors in patients with ovarian cancer following
breast cancer.

Chen et al. Medicine (2020) 99:32 www.md-journal.com
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significant difference in the stages of ovarian cancer was observed
between these two groups (P= .004). From literature, regardless
of whether or not associated with BRCA gene mutation, most of
the ovarian cancer patients were diagnosed with advanced and
high-grade tumors.[14,15] This phenomenon was similar to the
patients with ovarian cancer following breast cancer in our study.
But when it comes to patients who were diagnosed with breast
cancer following ovarian cancer, it is worth noting that 65.5% of
them were stage I and II of ovarian cancer. We infer that because
only when ovarian cancer patients achieve sustained remission
and survival for a period of time can they have the condition to
develop breast cancer.
We also found the interval times between the two tumors were

different in two groups (P= .026). For patients who were
diagnosed with ovarian cancer first, available studies have shown
that the median diagnosis time from ovarian cancer to breast
cancer was 50.5 to 108 months,[16–18] while researches showed
the mean interval time from breast cancer to ovarian cancer was
84 to 97.2 months.[9,19] Our results were similar to those in the
existing literature, but the interval was significantly shorter in the
ovarian cancer first group (79.4 m vs 115.9 m, P= .026). Most

http://www.md-journal.com


Table 5

Univariate analysis of patients with breast cancer following ovarian cancer.

OS BCPFS OCPFS

Variates No. Events (n=5) P Events (n=7) P Events (n=8) P

Family history .585 .750 .264
No 20 3 4 4
Yes 12 2 3 4

Age at diagnosis of first tumor .199 .962 .053
<45 7 1 1 0
45–55 16 1 4 3
>55 9 3 2 5

Age at diagnosis of second tumor .568 .763 .419
<50 6 0 2 0
50–60 17 3 3 5
>60 9 2 2 3

BC Tumor grade .142 .820 .300
Well (I) 2 0 0 0
Intermediate (II) 10 0 2 1
Pool (III) 20 5 5 7

BC Stage .534 .586 .503
I 11 1 3 2
II & III 21 4 4 6

OC Tumor grade .582 .531 .490
Well (I) 3 0 1 0
Intermediate (II) 8 1 1 2
Pool (III) 21 4 5 6

OC Stage .026
∗

.306 .003
∗

I & II 21 2 6 3
III & IV 11 3 1 5

Time intervals between two cancers .061 .475 .003
∗

0–24 13 3 2 6
25–60 8 1 1 2
61–120 0 0 0 0
>120 11 1 4 0

BC=breast cancer, BCPFS=breast cancer progress free survival, CI= confidence interval, HR=hazard ratio, OC= ovarian cancer, OCPFS= ovarian cancer progress free survival, OS= overall survival.
∗
P< .05.
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patients developed breast cancer within 5 years after being
diagnosed with ovarian cancer (65.6%), while only 41.5% of
patients with breast cancer first were diagnosed ovarian cancer
within 5 years. On the other hand, after 10 years of the initial
tumor diagnosis, there were still many patients acquiring breast
cancer or ovarian cancer (34.4% vs 35.4%). Previous studies
have suggested that patients who had a history of ovarian cancer
had low risk of developing breast cancer,[16,20] and the prognosis
of these patients was optimistic. And most of the deaths were
owing to ovarian cancer of these women.[17] So previous studies
supports the use of less aggressive risk-reduction strategies of
breast cancer after a diagnosis of ovarian cancer. From our
results, it can be seen that patients with early-stage ovarian cancer
and better tumor grade tended to develop breast cancer.
Therefore, as suggested by Peters et al,[21] we believed that
ovarian cancer patients with early-stage disease or more
favorable advanced disease should have proper breast cancer
screening, as well as patients sustained remission>10 years. Kelly
et al[19] had reported that 10.2% of BRCA-positive breast cancer
patients had recurrent ovarian cancer, and they also have the
actuarial cumulative risk of developing ovarian cancer after
breast cancer in BRCA1 mutation carriers was 4.5% at 5 years
after the diagnosis of breast cancer and 12.7% at 10 years; for
BRCA2 carriers, it was 5.3% at 5 years and 6.8% at 10 years.
Bergfeldt et al[9] reported that even without a family history,
8

breast cancer patients are also at high risk for ovarian cancer,
especially for young patients. On the other hand, it is worth
noting that according to our data, the most death of patients with
ovarian cancer following breast cancer were owing to ovarian
cancer, and it was not significantly correlated to breast cancer-
related treatment. Therefore, regardless of genetic mutations,
patients should be screened for ovarian cancer after the first
diagnosis of breast cancer, even after 10 years. And for patients
have gene mutations, as recommended by Kelly et al[19]

prophylactic oophorectomy should be considered according to
the individual situation.
Studies have shown that the 5-year survival rate of breast

cancer in China had reached 79% to 85%[22] but the 5-year
survival of ovarian cancer was only about 46%.[23–25] However,
studies showed the survival rates of women with breast cancer
following ovarian cancer differ from those of patients with
ovarian cancer who did not develop breast cancer,[16,17] the 5-
and 10-year OS rates were 58.3% and 50% for BRCA mutation
associated ovarian cancer women who developed breast cancer
but 30.9% and 13.8% for those who did not have breast
cancer.[16] Our study showed that the 5- and 10-year OS rates for
patients with breast cancer following ovarian cancer were 90.6%
and 87.5%, higher than previous research findings. We suggested
it was because patients with a better prognosis of ovarian cancer
had the opportunity to develop breast cancer, while patients with
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a poorer prognosis died before developing the second primary
tumor. In addition, we found that the longer the interval between
the diagnosis of the 2 cancers in patients with ovarian cancer
following breast cancer, the better the patient’s prognosis and it
was an independent risk factor (P< .001). Although it was not
significant in patients with breast cancer following ovarian cancer
(P= .061), a similar trend had been displayed, and it was
significantly related to OCPFS (P= .003). The impact of the time
intervals between breast cancer and ovarian cancer on prognosis
has notbeen reported inother literature.What causes patients tobe
more susceptible to a second primary cancer in the short term and
worse prognosis requires further study. It is worthmentioning that
in ourmultivariate analysis, the older the diagnosis of breast cancer
inpatientswithovariancancer followingovarian cancer, theworse
the prognosis, whichwasnot consistentwith the generally believed
that the younger breast cancer patients had a worse progno-
sis.[26,27] The reason behind this might be the prognosis of these
patientswasmainly affected byovarian cancer, and the sample size
needs to be expanded for further research.
This was the first study about the clinical characteristics and

survival outcomes of patients with both breast cancer and
ovarian cancer, as well as the differences between patients with
different sequences of these 2 cancers. The main limitation of our
study was the small sample size, especially patients with breast
cancer following ovarian cancer. Also the selection bias may have
been introduced due to the retrospective nature of the study. And
we did not do genetic tests which ended up to no information of
BRCA mutation. As a result, we could not confirm the effects of
BRCA1/2 on the survival of patients.

5. Conclusions

Our study compared the clinical characteristics and evaluated the
survival of a sub-cohort of patients with both primary breast
cancer and primary ovarian cancer. The diagnosis time intervals
form the first tumor to the second were statistically different in
patients with the different order of the two tumors, but most had
second primary cancer within the first several years after
diagnosed with the first cancer. Patients with ovarian cancer
following breast cancer have well-described prognostic factors
for improved survival rates including age at diagnosis of first
tumor and the time intervals between two tumors.
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