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Table 1. Characteristics of breast cancer patients with and without a second

primary cancer

Breast cancer only second primary cancer
Variables (n=2,424) (n=188)
count (%) count (%)

Age (years)

Median(years) 47(40-79) 50(40-77)

<50 1386(57.2) 88(46.8)

>=50 1038(42.8) 100(53.2)
Place of residence

City 1206(49.8) 92(48.94)

Country 1218(50.3) 96(51.06)
income range

low-income 587(24.2) 36(19.2)

middle-income 720(29.7) 58(30.9)

high-income 1117(46.1) 94(50.0)
Hypertension

Yes 287(11.8) 24(13.0)

No 2135(88.2) 160(87.0)
Diabetes mellitus

Yes 119(4.9) 7(3.8)

No 2302(95.1) 117(96.2)
Family history of cancer

Yes 359(14.8) 22(11.7)

No 2065(85.2) 166(88.3)
Body mass index (kg/ni)

<18.5 39(1.6) 6(3.3)

<23 918(37.9) 71(38.6)

<25 632(26.1) 44(23.9)

>=25 833(34.4) 63(34.2)
Total cholesterol

<200 1297(53.6) 95(51.6)

<240 774(32.0) 60(32.6)

>=240 350(14.5) 29(7.1D
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Table 1. Characteristics of breast cancer patients with and without a second

primary cancer (Continued)

Breast cancer only second primary cancer
Variables (n=2,424) (n=188)
count (%) count (%)

Smoking status

Non-smoker 2260(96.8) 168(96.6)

Ex-smoker 34(1.5) 1(0.6)

Current-smoker 42(1.8) 52.9)
Drinking status

Non-drinker 1910(80.5) 151(83.4)

Current-drinker 290(12.2) 21(6.8)
Survival

Yes 2280(94.1) 155(82.4)

No 144(5.9) 33(17.6)
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Table 2. Site distribution of second primary cancer in breast cancer

Location Synchronous Metachronous total (%)

Thyroid 9 41 50  (23.7)
Colorectal 3 23 26 (12.3)
Lung 5 20 25  (11.8)
Stomach 2 22 24 (11.4)
female genital organs 5 13 18 (8.5
oral cavity 1 11 12 (.7
Liver 10 10 4.7
skin 3 7 10 4.7
brain 8 8 (3.8)
urinary 7 7 (3.3)
bone - soft tissue 6 6 (2.8)
pancreas - bile duct 5 5 (2.4)
others 1 3 4 (1.9
leukemia 3 3 (1.4
lymphoma 1 2 3 (1.4)
total 30 181 211 (100)
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Table 3. Incidence period of second primary cancer in breast cancer

patients

Time from the diagnosis of breast cancer No of cases (%)
Synchronous <= 3 months 30 (14.2)
Metachronous > 3 months

3 months < period <= lyear 40 (19.0)

1 year < period <= 2years 36 (17.1)

2 years < period <= 3years 40 (19.0)

3 years < period <= 4years 16 (7.6)

4 years < period <= byears 18 (8.5

5 years < period 31 (14.7)
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Table 4. Cause of death in breast cancer patients with and without second

primary cancer

Breast cancer only second primary cancer

Cause of death

count (%)

count (%)

Breast cancer

118 (85.5%)

16 (44.4%)

second primary cancer 0 16 (44.4%)
cardiovascular disease 7 (5.1%) 0
pulmonary disease 0 2 (5.6%)
digestive disease 0 2 (5.6%)
suicide/ accident 9 (6.5%) 0
others 4 (2.9%) 0
total 138 36
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Table 5. Hazard ratio for overall survival in breast cancer patients with and

without second primary cancer

(n=2,612)
Age adjusted Multivariate
Variables Hazard ratio P-value Hazard ratio P-value
(95% CD (95% CD
SPC (Yes) 2.38(1.63-3.48) <0001  2.53(1.72-3.74) <.0001
Age (years)
<50 1.00 1.00
>=50 1.62(1.20-2.17) 0.0015 1.38(1.00-1.90) 0.0506
Place of residence
City 0.87(0.65-1.17) 0.94(0.69-1.29)
Country 1.00 0.3594 1.00 0.7165
income range
low-income 1.00 - 1.00 -
middle-income 1.01(0.70-1.46)  0.9492  1.04(0.71-1.52) 0.8395
high-income 0.64(0.44-0.92)  0.0157 0.68(0.46-1.01) 0.0553
Hypertension (Yes) 1.54(1.04-2.28) 0.0300  1.45(0.96-2.19) 0.0752
Diabetes mellitus
(Yes) 0.72(0.34-1.53)  0.3930  0.76(0.35-1.63) 0.4766
Family history of
0.63(0.38-1.03) 0.0662  0.61(0.36-1.04) 0.0714
cancer (Yes)
Body mass index
(kg/n)
<18.5 1.28(0.46-3.53)  0.6345  1.23(0.44-3.44) 0.6898
<23 1.00 - 1.00 -
<25 1.15(0.78-1.68)  0.4842  1.06(0.76-1.67) 0.5654
>=25 1.14(0.80-1.64)  0.4677  1.06(0.73-1.53) 0.7798
Total cholesterol
<200 1.00 - 1.00 -
<240 1.48(1.07-2.05)  0.0169  1.34(0.96-1.87) 0.0888
>=240 1.04(0.66-1.64)  0.8637  0.99(0.62-1.58) 0.9686
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Table 5. Hazard ratio for overall survival in breast cancer patients with and

without second primary cancer (continued)

Age adjusted Multivariate
Variables Hazard ratio P-value Hazard ratio P-value
(95% CI (95% CD
Smoking status
Non-smoker 1.00 1.00 -
Ex-smoker 1.27(0.41-3.99)  0.6779  1.40(0.44-4.50) 0.5715
Current
1.88(0.88-4.47)  0.1005  1.58(0.68-3.64) 0.2878
-smoker
Drinking status
Non-drinker 1.00 1.00
Current 1270.88-1.89 203 1250.86-1.83) 2402
—-drinker
Exercise(/1wks)
No 1.00 1.00 -
<{=4 times 0.68(0.48-0.96)  0.0291  0.72(0.50-1.05)  0.0845
>=5 times 0.63(0.33-1.20)  0.1617  0.76(0.40-1.46) 0.4101

* CI = confidence interval; SPC = second primary cancer.
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Table 6. Hazard ratio for overall survival by second primary cancer site in

breast cancer patients

(n=2,635)

Variables HR 95% CI P-value
Age (years)

<50 1.00 -

>=50 1.35 (0.98-1.87) 0.0682
Place of residence

City 0.94 (0.69-1.27)

Country 1.00 - 0.6700
income range

low-income 1.00 - -

middle-income 1.06 (0.73-1.54) 0.7758

high-income 0.70 (0.48-1.03) 0.0709
Hypertension (Yes) 1.41 (0.97-2.13) 0.1003
Diabetes mellitus (Yes) 0.67 (0.31-1.44) 0.3044
Family history of cancer (Yes) 0.60 (0.35-1.02) 0.0577
Second primary cancer

No 1.00 - -

Thyroid 0.31 (0.04-2.23) 0.2456

Colon 2.86 (1.16-7.05) 0.0224

Lung 4.67 (2.30-9.46) <.0001

Stomach 2.91 (1.17-7.22) 0.0212

Female genital organs 1.72 (0.42-7.00) 0.4484

Others 3.55 (2.05-6.15) <.0001
Body mass index (kg/ni)

<18.5 1.27 (0.45-3.55) 0.6544

<23 1.00 - -

<25 1.18 (0.80-1.74) 0.4144

>=25 1.12 (0.77-1.63) 0.5423
Total cholesterol

<200 1.00 - -

<240 1.32 (0.95-1.84) 0.1000

>=240 1.03 (0.65-1.63) 0.9124

_29_



Table 6. Hazard ratio for overall survival by second primary cancer site in

breast cancer patients (continued)

Variables HR 95% CI P-value
Smoking status

Non-smoker 1.00 - -

Ex-smoker 1.44 (0.45-4.64) 0.5392

Current-smoker 1.42 (0.66-3.05) 0.3699
Drinking status

Non-drinker 1.00 -

Current-drinker 1.30 (0.90-1.89) 0.1674
Exercise(/1wks)

No 1.00 - -

<{=4 times 0.73 (0.51-1.04) 0.0810

>=5 times 0.73 (0.38-1.41) 0.3520

* HR= hazard ratio; Cl = confidence interval.
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Table 7. Hazard ratio for overall survival in breast cancer patients at land

mark points

(n=2,612)
3 months 2 years 4 years
Variables Hazard ratio P-value Hazard ratio P-value Hazard ratio P-value
(95% CD (95% CD (95% CD
Second primary 2.72 3.45 3.61
<.0001 <.0001 0.0002
cancer (Yes) (1.84-4.02) (2.20-5.43) (1.83-7.13)
Age (years)
<50 1.00 1.00 1.00
>=50 1.38(0.99-1.91) 0.0579 1.39(0.91-2.11D) 0.1252 1.91(0.99-1.91) 0.0522
Place of residence
City 0.98(0.72-1.35) 0.99(0.67-1.48) 0.93(0.51-1.71)
Country 1.00 0.9225 1.00 0.9794 1.00 0.8248
income range
low-income 1.00 - 1.00 - 1.00 -
middle-income 1.07(0.72-1.58) 0.7542  0.91(0.55-1.52) 0.7263 0.88(0.42-1.85)  0.7265
high-income 0.73(0.49-1.08) 0.1160  0.79(0.48-1.29) 0.3455 0.61(0.29-1.28)  0.1915
HTN (Yes) 1.30(0.84-2.01) 0.2403  1.52(0.91-2.54) 0.1120 1.34(0.60-3.00)  0.4727
DM (Yes) 0.81(0.38-1.74) 0.5901 0.89(0.36-2.22) 0.8088 0.40(0.05-2.95)  0.3698
Family history of
0.60(0.34-1.04) 0.0661 0.59(0.29-1.17) 0.1284 0.44(0.14-1.44)  0.1761
cancer (Yes)
Body mass index (kg/ni)
<18.5 0.93(0.29-3.02) 0.9087 1.32(0.40-4.35) 0.6509 1.62  0.5311
<23 1.00 - 1.00 - 1.00 -
<25 1.14(0.76-1.71) 0.5147  0.95(0.56-1.60) 0.8364 1.04  0.9079
>=25 1.03(0.70-1.51) 0.2403  1.01(0.62-1.63) 0.9812 0.60  0.1891
Total cholesterol
<200 1.00 - 1.00 - 1.00 -
<240 1.41(0.99-1.98) 0.0518 1.84(1.18-2.89) 0.0077 1.31(0.65-2.65)  0.4511
>=240 1.03(0.64-1.67) 0.9010 1.77(1.01-3.09) 0.0456 2.1000.96-4.57)  0.0626
Smoking status
Non-smoker 1.00 - 1.00 - 1.00 -
Ex-smoker 1.51(0.47-4.85) 0.4937 1.62(0.38-6.91) 0.5181 1.69(0.21-13.62)  0.6235
Current-smoker  1.32(0.53-3.30) 0.5494 2.20(0.85-5.66) 0.1025 1.72(0.39-7.54) 04714
Drinking status
Non-drinker 1.00 1.00 1.00
Current-drinker ~ 1.31(0.89-1.92) 0.1733 1.16(0.30-1.92) 0.5571 1.37(0.65-2.89) 04162
Exercise(/1wks)
No 1.00 - 1.00 - 1.00 -
<=4 times 0.66(0.45-0.96) 0.0305 0.82(0.52-1.28) 0.3789 0.87(0.45-1.71)  0.6869
>=5 times 0.69(0.35-1.37) 0.2857  0.40(0.13-1.28) 0.1220 0.36(0.05-2.68)  0.3193

* Cl = confidence interval
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ABSTRACT

Clinical features of the second primary cancer and

Hazard ratio for overall survival in breast cancer patients

: Using National Health Insurance Service-National Sample Cohort (NHIS-NSC)

Gahee Jeong
Graduate School of Public Health

Yonsei university

(Directed by professor Sohee Park, Ph.D.)

Background

Due to the Westernized life style, the incident rate of the breast cancer
has been ranked the second among women’s cancers, and owing to the
earlier diagnoses and better treatment, the number of the breast cancer
patients has continued to increase. As the long-term breast cancer patients
increase, it is deemed necessary to manage their possible health problems.
The worst problem among them is ‘second primary cancer’ , but as it is
confused with recurrence or metastasis, it has not much drawn attention.
The purpose of this study is to examine the scales and characteristics of
breast cancer patients’ second primary cancers as well as their hazard ratios

for overall survival
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Subjects and Methods

This study sampled 2,612 breast cancer patients who had been diagnosed as
breast cancer for the first time since 2004; National Health Insurance
Service(NHIS) began to construct the health examinee cohort database since
2002, and the database underwent 2-year wash-out period before 2004. And
then, this study analyzed the characteristics of their second primary cancers
and their hazard ratios for overall survival. This study used the long-rank
test to compare the survival periods between the breast cancer patients with
and without a second primary cancer and analyze the differences between
synchronous secondary cancer patients and metachronous secondary cancer
ones, while using the Kaplan-Meier method to comparatively estimate the
5-year survival rate. Here, in order to exclude the possible bias caused by
those patients who were dead earlier before they contracted a second
primary cancer, Landmark Analysis was used. Furthermore, this study used
Cox Proportional Hazard Model to analyze the hazard ratio for the overall

survival depending on a second primary cancer.

Results

The hotspots of the second primary cancers after the diagnosis of the
breast cancer were thyroid, large intestine/rectum, lung, stomach and female
genital organ in their order, and the synchronous secondary cancers
accounted for 20.4%, while metachronous secondary cancers accounted for
79.6%. The average period until the incidence of the second primary cancers
was 31.6 months. 85.3% of the second primary cancers were caused within 5

years after the diagnosis of the breast cancer.
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For 5 years after the diagnosis of the breast cancer, the survival rate of
those without a second primary cancer was 93.5%, while that of those with a
second primary cancer was a little lower or 84.7%. Considering the possibility
that some patients of the former group could die before the incidence of a
second primary cancer, this study used the Landmark Analysis to additionally
analyzed the differences of survival rates between two groups at the time of
3 months, 2 years and 4 years after the diagnosis of the breast cancer. As a
result, the survival rates of the latter group were lower at each time. The
survival rate of the former group was 2.7 times that of the latter group at
the time of 3 months after the diagnosis, 3.5 times at the time of 2 years
after, and 3.6 times at the time of 4 years after. As the time went on, the
hazard ratio for the survival of the latter group was higher, which was very

significant statistically.

When the synchronous secondary cancers were compared with the
metachronous ones, it was found that the former group patients’ survival
rate was higher than the latter group patients,” but such difference was not
significant statistically. On the other hand, as a result of analyzing the
survival rates depending on the income levels, the high-income patients’

survival rate was higher than the low-income ones.

The hazard ratio for overall survival depending on the types of the second
primary cancers was 2.86 times that of those without the second primary
cancer in case of the large intestine cancer, 2.91 times in case of the
stomach cancer, and 4.67 times in case of the lung cancer, which were

significant statistically. In case of other cancers, such cancers with the worse
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prognosis as malignancy or lymphoma were included, and therefore, the
hazard ratios for overall survival were high. In case of gynecologic cancer,
the hazard ratio rose 1.72 times, which was not significant statistically. In
case of thyroid, the hazard ratio was lower, which was not significant
statistically. Such finding may suggest that the breast cancer patients with
the tyroid would be more likely to survive, and that the breast cancer
patients would be more likely to have their other cancer conditions checked

after the diagnosis.

Conclusion

The breast cancer patients with a second primary cancer showed a
significantly lower survival rate than those without a second primary cancer
at each time after the diagnosis. As a result of analyzing the causes of
death, it was found that 44.4% of the deaths in the former group were
attributable to the second primary cancer. On the other hand, as a result of
analyzing the hazard ratio for overall survival, the former group’s ratio was
2.53 times the latter group’s, and in case of lung cancer, the ratio rose
4.67 times, which suggests that the management of the second primary
cancers would be essential for the long-term breast cancer patients’ health

maintenance.

As the need and importance of managing the second primary cancers are
ascertained through this study, it is hoped that cost-effect analysis would be
performed for the diagnosis of the second primary cancers, while in
consideration of patients’ life quality, it is deemed essential to arrange some

ways to manage the breast cancer patients’ second primary cancers.
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