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Abstract

Objective: To evaluate the risk for developing second primary thyroid cancer (TC) following breast cancer (BC) and
second primary BC following TC on a nationwide basis.

Methods: All BC and TC Jewish females diagnosed in Israel during 1960-1998 were identified through the Israel
Cancer Registry. The expected second primaries were calculated using cancer incidence rates stratified by age,
country of birth and period of diagnosis among the Jewish population in Israel. Standardized incidence ratios
(SIRs) were estimated using Poisson regression.

Results: A total of 49,207 breast and 4911 thyroid neoplasms were identified. After the exclusion of concomitant
disease (diagnosed within 1 year), 59 and 70 second primaries TC and BC yielded SIRs of 1.34 (95% CI: 1.03, 1.72)
and 1.07 (95% CI: 0.84, 1.34), respectively. Younger age and earlier calendar year of first primary diagnosis and
shorter follow-up period were associated with increased risk for developing second primary neoplasm.
Conclusions: Considering the long latency required for carcinogenesis, excess risk of second primary diagnoses soon
after the first cancer, argues against the hypothesis of first primary treatment as an initiator for the second cancer. A
detection bias of meticulously followed cancer patients, early exposure to common risk factors or genetic
susceptibility of certain subpopulations for both malignancies seem plausible.

Introduction

An association between breast cancer (BC) and thyroid
diseases including thyroid carcinoma has been suggested
by several investigators, but no definite conclusions were
drawn [1-4]. The relatively high survival rates of thyroid
cancer (TC) and even that of BC (5 year survival rates of
95 and 85%, respectively) [5] allow sufficient time for
developing cancer at another site.

Four possible hypotheses may explain the higher than
expected incidence of one of these neoplasms following
the other:
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(1) Common risk factors may initiate both tumors.

(2) Higher genetic susceptibility of specific subpopula-
tions is responsible for the appearance of both tu-
mors.

(3) Radiotherapy given as a treatment for BC may play
a role in the causation of TC; in such a case, only
higher incidence of TC following BC is expected.

(4) The higher incidence may be a consequence of a
detection-bias; i.e., the first primary diagnosis is
preceded by a more careful follow-up. This will yield
an elevated incidence of the second primary mainly
in a short time following the first diagnosis.

The objective of this study was to explore the possible
association between breast and thyroid neoplasms on a
nationwide basis. Specifically, we aimed to estimate the
standardized incidence ratio (SIR) for developing a
second primary BC following TC and for developing
second primary TC following BC, compared to the
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Jewish population in Israel. In addition, we tested the
influence of age, origin, calendar year at first primary,
and time since first diagnosis on the occurrence of a
- second primary cancer.

Materials and methods

The study population of this nationwide historical
prospective study included all BC and TC Jewish female
patients diagnosed in Israel during the period of 1960
1998. The target population was identified through the
national Israel Cancer Registry that was established in
1960 and is notified by law of all malignancies diagnosed
in the country. Completeness of this registry for solid
neoplasms was checked and found to be about 95%.
Included were all diagnoses of TC and BC as coded in
the ICD-9 (193.9 and 174.0-174.9, respectively). The
registry includes demographic data, date of diagnosis,
site, and vital status. About 2.5% of the BC cohort and
3% of the TC cohort were excluded from the analysis
due to some of the above information being missing.

Statistical analysis

Distributions of second primaries were compared to that
of the total group of first primary of the respective site
using z-tests for age and time-related variables.

An in-house program was written to calculate person
years for follow-up time. The beginning of follow-up
was considered as the date of first primary cancer
diagnosis and the end of follow-up was 31.12.1998 or
date of second primary diagnosis or death, whichever
occurred first. Patients that had more than one diagnosis
of BC or TC were included only once, considering the
beginning of follow-up as the date of the first diagnosis
(1423 BC patients and 35 TC patients).

We defined second primary as cancer diagnoses made
at least one year after the first primary. Diagnoses made
within one year from date of first primary were consid-
ered as concomitant diseases and were included only in
the univariate analysis of the effect of follow-up period.

The observed counts of TC and BC were stratified
according to age groups at diagnosis (five-year intervals
starting from age 25), origin of birth (three groups:
Asia-Africa, Europe-America and Israel), period of
diagnosis (10-year interval categories since 1960, except
for the last one of 1990-1998), and time of follow-up
since first primary diagnosis (<1, 1-4, 5-9, 10-14, and
15+ years).

The expected second primary BC and TC cases were
calculated by multiplying accumulated person years by
cancer incidence rates for the respective sites, in the total
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female Israeli Jewish population, stratified as the ob-
served counts. These specific incidence rates were
derived from the National Cancer Registry. We used
the actual observed incidence rates for 1960-1992. Data
for the period of 1993-1998 was not available at the time
of this analysis. Since the average annual incidence rates
for 1993-1997 increased only by 1.9% compared to
19901992, extrapolation was used to calculate the rates
for the latter period.

The ratio of the observed to expected values yielded
SIRs for the second primary cancer. Assuming that the
observed counts follow a Poisson distribution, further
analyses were based on Poisson regression models [6]
with adjustment for the expected number of cases (an
offset parameter).

To examine how the SIR varies with the covariates,
origin, age at diagnosis, calendar year of diagnosis and
time of follow-up, each variable was included separately
in a univariate regression model and all of them together
in a multivariate model. After correcting for under-
dispersion, likelihood-ratio 95% CI for the SIRs were
estimated. ‘

Relative risks (RRs) of second primary cancers in
each covariate category were calculated as the ratio
between SIRs of each specific category and a reference
category, this being the one with the minimal SIR. RRs
of combination of categories of different covariates were
estimated through the coefficients of the multivariate
model. SIRs at each combination of covariate categories
were estimated by the multiplication of the relevant
RRs, derived from the model, with the SIR of the
reference categories. Likelihood-ratio 95% CI for the
RRs were calculated.

Data analysis was performed using Proc GENMOD
in SAS software for Poisson modeling [7].

Results
Study characteristics

A total of 49,207 BC and 4911 TC cases were identified
during the study period. Seventy-two first primary BC
patients developed subsequent TC and 74 first primary
TC patients eventually developed BC. Of those, con-
comitant disease was defined for 13 BC and 4 TC
patients who developed thyroid and BC respectively
within one year from their first diagnosis. Therefore our
final group defined as second primaries included 59 cases
of TC and 70 cases of BC.

Mean age at BC diagnosis was significantly younger
for patients who developed second primary TC com-
pared to the total BC cohort (age at BC diagnosis: 51.2
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versus 58.4, respectively; p < 0.001). No differences in
age at TC diagnosis were observed between the total TC
cohort and those who subsequently developed BC.

The mean follow up periods for the study groups
were: 7.3 (SD 7.2) (range 0-39), 7.1 (SD 6.0) (range 1-
26), 9.4 (SD 8.9) (range 0-39) and 11.2 (SD 8.2) (range
1-31) years for the total BC cohort, second primary TC,
total TC cohort and second primary BC, respectively.

About 20% of the BC patients were born in Asia—
Africa, 20% in Israel and 60% in Europe—America with
no significant differences between the total BC cohort
and the BC to TC group. Significantly, more European—
American and less Israeli born women were observed
among the second primary TC group compared with the
TC cohort (41.3 versus 55.7% European—American born
and 32.3 versus 15.7% Israeli born, respectively).

Second primary TC following BC

SIR of 1.34 (95% CI: 1.03, 1.72) was found for second
primary TC following BC (59 observed versus 43.91
expected) (Table 1).

This elevated risk was noted only among patients who
were younger than 50 years at time of first BC diagnosis.
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(SIR=1.94 and 1.97 for age categories <40 and 40—
49 years, respectively).

Patients’ origin did not seem to affect the SIR for
developing second primary TC and no trend of risk was
observed by calendar year of BC diagnosis. However,
those diagnosed before 1980 had higher risk (SIR =1.70
and 1.63 for 1960-1969 and 1970-1979, respectively).

A remarkably elevated risk (SIR =32.16) was shown
within the first year following BC diagnosis (concomi-
tant disease). Whilst the risk remained elevated one
to four years following the first primary (SIR =3.97),
it reached an apparently protective value 15 years or
more following the diagnosis of first primary cancer
(SIR =0.30).

Table 2 shows the adjusted risks resulting from the
multivariate analysis, demonstrating the magnitude of
the higher risk for second primary TC for those who were
diagnosed for BC at an early age (<50 versus 250) and at
early calendar period (1960-1979 versus 1980-1998)
(RR=3.15, and RR =4.61, respectively). In addition,
compared with the protective SIR that was seen 15 and
more years following the BC diagnzosis, a 58-fold risk
for TC is observed in the first one to four years of follow-

up.

Table 1. Observed and expected number of cases, SIRs and 95% CI for developing TC following BC according to different factors

Factor Observed Expected SIR 95% CI
(n) ()
Origin
Asia—Africa 10 8.03 1.25 0.62-2.18
Israel 12 7.04 1.70 0.91-2.86
Europe-America 37 28.85 1.28 0.91-1.74
Age at BC diagnosis (years)
<40 9 4.64 1.94 0.93-3.50
4049 22 11.16 1.97 1.26-2.91
50-59 12 12.12 0.99 0.53-1.66
60+ 16 16.01 1.00 0.59-1.57
Calendar year of BC diagnosis
1960-1969 14 8.24 1.70 0.96-2.75
1970-1979 20 12.29 1.63 1.01-2.45
1980-1989 14 14.99 0.93 0.53-1.51
1990-1998 11 8.39 1.31 0.68-2.25
Total 59 43.91 1.34 1.03-1.72
Follow-up period® (years)
<1 13 0.40 32.16 17.69-52.95
1-4 29 7.30 3.97 2.70-5.60
5-9 12 12.51 0.96 0.51-1.61
10-14 12 9.69 1.24 0.66-2.08
=15 6 20.08 0.30 0.12-0.61
Total® 72 49.98 1.44 1.13-1.80

* Including concomitant disease (n = 72).
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Table 2. Multivariate analysis: RR for developing second primary TC
following BC according to different factors

S. Sadetzki et al.

Estimations of SIR for second primary TC as derived
from this model for each combination of categories are
presented in Figure 1 (note the different y-axis scales

Factor RR 95% CI p-Value :
— : used for years 1960-1979 and 1980-1998). The highest
Age at BC diagnosis (years) SIR of 33.54 (95% CI: 20.01, 56.21) was detected for a
:553), i’(l)g 1.89-5.29 <0001 profile of a BC patient who was under 50 years at first
Calendar year of BC diagnosis primary diagnosis, was in the first one to four years
1960-1979 4.61 2.72-7.89  <0.0001  following first primary BC diagnosis and was diagnosed
1980-1998% 1.00 before 1980.
Follow-up® (years)
58.07 24.87-157.79 <0.0001 . .
5-9 10.90 409-3194 <0001 Second primary BC following TC
10-14 11.33 4.30-32.94 <0.0001 .
>15° 1.00 SIR of 1.07 (95% CI: 0.84, 1.34) was yielded by the ratio
. of 70 observed cases of second primary BC following TC
Reference category. to the 65.25 expected (Table 3).
® p for trend <0.001. .. : .
Similar to the trend shown in the breast-to-thyroid
direction, follow-up period showed an inverse associa-
tion with risk (SIR =7.55; 95% CI: 2.34, 17.53 for the
first year that monotonously declined thereafter, reach-
60
50
—m— Age at diagnosis<50
- -@- - =Age at diagnosis >=50
o« N
(7] \
10
]
1-4 59 10-14 15+
(A) follow up time (vears)
14
12 — = Ageatdiagnosis <50 |
10 — -0 — - Age at diagnosis >=50
E 8
L
4
2
0 X
14 59 10-14 15+
(B) follow up time (years)

Fig. 1. (A) Estimated SIR for second primary TC following BC for patients diagnosed with BC between 1960 and 1979 according to the
multivariate analysis (by years of follow-up and age at BC diagnosis). (B) Estimated SIR for second primary TC following BC for patients
diagnosed with BC between 1980 and 1998 according to the multivariate analysis (by years of follow-up and age at BC diagnosis).
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Table 3. Observed and expected number of cases, SIRs and 95% CI
for developing BC following TC according to different factors

Factor Observed Expected SIR 95% CI
Origin
Asia—Africa 20 15.65 1.28  0.80-1.92
Israel 11 13.82 0.80  0.41-1.36
Europe-America 39 35.79 1.09 0.78-1.47
Age at TC diagnosis
(years)
<40 21 17.76 1.18  0.75-1.76
40-49 16 17.54 091  0.54-1.43
50-59 17 14.44 1.18  0.70-1.83
60+ 16 15.51 1.03  0.61-1.62
Calendar year of TC diagnosis
1960-1969 19 12.23 1.55  0.96-2.36
1970-1979 26 22.07 1.18  0.78-1.69
1980-1989 21 20.71 1.01  0.64-1.51
1990-1998 4 10.25 039  0.12-091
Total 70 65.25 1.07 0.84-1.34
Follow-up® (years)
<1 4 0.53 7.55  2.34-17.53
14 23 6.01 3.83  2.47-5.61
5-9 13 12.13 1.07  0.59-1.76
10-14 9 12.37 073  0.35-1.31
215 25 39.89 0.63  0.41-0.91
Total® 74 70.93 1.04  0.82-1.30

? Including concomitant disease, (n = 74).

Table 4. Multivariate analysis: RR for developing second primary BC
following TC according to different factors

Factor RR 95% CI p-Value

Age at TC diagnosis (years)
<50 1.93 0.99-3.76 0.052
2507 1.00

Calendar year of TC diagnosis
1960-1979 8.61 4.16-17.83  <0.0001
1980-1998* 1.00

Follow-up® (years)
14 52.04 20.94-126.68 <0.0001
5-9 10.86 3.87-28.53  <0.001
10-14 5.47 1.80-14.62  <0.001
2152 1.00

@ Reference category.
b p for trend <0.001.

ing a SIR of 0.63; 95% CI: 0.41, 0.91 to 15 and more
years after TC diagnosis).

Neither patients’ age at TC diagnosis nor their origin
was found to affect the SIR for second primary BC
diagnosis. Higher SIRs were observed among patients
who were diagnosed for first primary TC at earlier
calendar years (SIR=1.55, 1.18 for years 1960-1969
and 1970-1979 respectively).
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In a multivariate analysis, age at TC diagnosis as well
as calendar year and time of follow-up from first
primary TC diagnosis were all found to affect the risk
for second BC diagnosis (Table 4). The SIR estimations
for second primary BC at each combination of catego-
ries in a multivariate analysis are presented in Figure 2.
The highest SIR of 46.82 (95% CI: 20.33, 107.86) was
experienced by TC patients, who were younger than 50
years at first primary diagnosis, during the first one to
four years following diagnosis and who were diagnosed
before 1980. In all age and follow-up time categories,
SIRs were higher in the early calendar period compared
with the later period.

Discussion

Our results show an overall significant elevated risk for
developing a second primary TC following BC. This
elevated risk was negatively associated with age at first
primary, calendar year and time passed since BC
diagnosis.

Whereas the overall SIR for developing second
primary BC following TC was not elevated, specific
SIRs derived from the multivariate analysis were also
associated with short follow up, earlier calendar years
and young age at TC diagnosis.

To the best of our knowledge, three previous studies
have focused on the issue of TC and BC multiple
primaries in a similar methodology (Table 5) [8-10].
Ron et al. [8] and Li et al. [10] found excess incidence of
TC following BC (SIR of 1.68 and 1.5, respectively).
However, the latter association disappeared when the
first six months of follow up were excluded from the
analysis. In a cohort of about 19,000 BC patients
Vassilopoupou-Sellin et al. [9] did not find such an
elevated risk for developing TC following BC. As
opposed to our results, all of these three studies did
show an overall excess risk for BC following TC.

Several other studies have discussed the issue of
multiple primary cancers at all sites following BC
through population-based registers [11-18]. Some also
found BC patients to have significant elevated risks for
developing TC with RRs in the range of 1.6-3.2 [11, 14—
16], others however did not support this association [12—
13, 17].

Our finding of higher risk for developing second
primary (in both directions) in those who developed the
first primary at a relatively young age (<50), is compat-
ible with those of Ron et al. [8], Evans et al. [18], Harvey
et al. [16], and Vassilopoulou-Sellin et al. [9]. Consider-
ing second primary TC following BC, Ron et al. found a
SIR of 4.37 if BC was diagnosed before age 40 and the
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Fig. 2. (A) Estimated SIR for second primary BC following TC for patients diagnosed with TC between 1960 and 1979 according to the
multivariate analysis (by years of follow-up and age at TC diagnosis). (B) Estimated SIR for second primary BC following TC for patients
diagnosed with TC between 1980 and 1998 according to the multivariate analysis (by years of follow-up and age at TC diagnosis).

risk declined thereafter reaching no excess risk by the
age of 55. Evans et al. found an elevated SIR (1.74 95%
CI: 0.99, 3.07) only when BC was diagnosed before the
age of 50. Looking at BC following TC, SIRs of 1.97-
2.91 were found for patients younger than 40 years at
time of first primary diagnosis [8, 18] and SIRs of 3.2
and 2.8 were demonstrated for patients aged 40-44 and
45-49, respectively, compared with no elevated risk
when the first primary presented at older ages (>50) [9].

Familial cancers tend to appear at younger ages than
sporadic cases [19]. Thus, the occurrence of second
primaries BC and TC in patients who were relatively
young at first primary diagnosis may suggest a genetic
susceptibility for the development of both tumors. A
genetic background was found in the case of the rare
Cowden syndrome, which is characterized by high

occurrence of both BC and TC. Recently, a mutation
in the PTEN gene, which was found in this latter
syndrome, was also found in cases of sporadic TC [20].
Indeed, the addition of family history to our data could
spread light on this hypothesis.

An alternative explanation may be that a common
exogenous risk factor, especially if occurring in child-
hood, could be responsible for the formation and co-
existence of both cancers. The role of ionizing radiation
in the causation of both TC and BC is well established
[21-24]. Moreover, several studies including the A-bomb
[25], Tinea Capitis [26], Chernobyl [27] and others [28],
have shown that both BC and TC develop in excess in
women who were irradiated in childhood. Vassilopou-
lou-Selin et al. showed that four of the 24 patients they
described who developed BC after TC, reported a
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previous exposure to radiotherapy in childhood; for
most of the other patients, such information was
missing [9]. It is interesting to mention that a linkage
of the 146 women who developed both cancers in our
series with lists of people who were treated with ionizing
radiation to the head and neck area in childhood due to
Tinea Capitis [29, 30] resulted in nine patients. Three
developed BC as the first primary, two of them at an age
of less than 40 years. The other six patients were
diagnosed for TC before BC diagnosis. All of these six
patients were diagnosed for TC before the age of
50 years, and four were also diagnosed for BC before
the age of 50.

The occurrence of TC following BC may also be a
consequence of radiotherapy given for BC. Since our
data lacks information regarding cancer treatment, the
role of radiotherapy cannot be directly examined in this
study. However, since treatment protocols have chan-
ged during the study period, and considering the fact
that radiation treatment for BC became more localized
in Israel by the end of the 1970s, our finding of a RR of
4.61 for developing second primary TC in women
diagnosed (and treated) for BC before 1980 compared
to subsequent years, may support the role of radiother-
apy in the subsequent development of TC. Previous
Israeli data covering the period of 1960-1977, reported
a RR of 1.7 for the development of TC (p < 0.05),
either concurrent or subsequent to BC [11]. Our
estimation yielded same results for this early period;
however, adding 21 more years of follow up demon-
strated that the risk decreased in subsequent years.
Neither Ron et al. [8] nor Li et al. [10] found any
association between radiotherapy for BC and the
development of subsequent TC. It is important to
mention that different treatments may also represent
different stages of disease, which might influence sur-
vival and possibility of developing a second primary
tumor.

Nevertheless, the negative association of SIR with
calendar year seen in our study was even more
prominent for second primary BC following TC. As
far as we know no change in treatment protocols for TC
was seen during the study years, either in RAI or in
external radiation treatments (which was rarely given in
Israel). While Ron et al. [8] found a SIR of 2.57 (95%
CI: 1.11, 5.07) for second primary BC if TC was treated
by radiation, Li ef al. found an elevated SIR only in
second primary TC patients who were not treated by
ionizing radiation (SIR=14, 95% CI: 1.0, 2.0) [10].
The role of RAI therapy for TC in carcinogenesis is not
well established. Hall ef al. found significantly elevated
SIR for developing second primary BC following first
primary TC after at least 10 years from first cancer

45-49:
SIR = 2.8, (1.2-6.9)

1.5 (1.1-2.0)
1.3 (1.0-1.8)

(1.2-8.6);

Ages: 4044: SIR

SIR (95% CI)

1.89 (1.31-2.64)
1.07 (0.84-1.34)
1.04 (0.82-1.30)

3.2,

Secondary
primary BC, n

34
24
44
38
70
74

1487

Second primary BC following TC
1013

Total TC
cohort, n
2189
4945

SIR (95% CI)
1.68 (1.08-2.50)
~1°

1.5 (1.1-2.2)
1.34 (1.03-1.72)
1.4 (1.13-1.80)

1.0

2
11
3
20
59
72

Secondary
primary TC, n

Second primary TC following BC

Total BC

cohort n
36,542
18,931
49,207

No time excluded 38,632

First 6 months

excluded

1 year
No time excluded

Time interval
following first

diagnosis
excluded from

the analysis
2 months

SEERP 1986-1990 2 years

ICR® 1960-1998

Exp
CTR® 1935-1978 CTR® 1935-1978

CSS? 1974-1994  CSS? 1974-1994

Data source
Anderson MD
Medical Center,
Texas 1976-1997
ICR°® 1960-1998

Table 5. Literature summary of studies of second primary BC and TC (both directions)
Obs

® Surveillance Epidemiology and End Results Program.

¢ Exact SIR was not specified.
4 Cancer Surveillance System.

# Connecticut Tumor Registry.
¢ Israel Cancer Registry.

Ron et al. [18]
Vassilopoulou-

Sellin et al. [9]
Li Cet al. [10]

Present report

Article
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diagnosis only in those not treated by RAI (SIR =1.75
versus 0.90 in the radio-iodine non-treated versus treat-
ed, respectively) [31].

The high risk for developing a second primary in a
short time interval, as well as the protective SIR
15 years and above following first primary diagnosis,
also argues against the role of treatment given for the
first primary in the causation of the second primary,
since the usual latent period attributed to radiation-
induced carcinogenesis for solid tumors is long. This
high SIR seen within the first year of the occurrence of
the first tumor, could be suggestive of a detection bias.
This observation of inverse association between time
from first diagnosis to the second was also seen in the
BC to TC direction by Ron et al. [8] and Harvey et al.
[16]. Li et al. [10] did not report the results by time of
follow up, however, only when the first six months were
included in the analysis a significantly elevated SIR of
1.5 (95% CI: 1.1, 2.0) was observed for TC following
BC. Since elevated risk for TC and BC following
radiation stays elevated perhaps throughout life [24, 25],
the protective SIR found in the follow up period of 15
and above years following first primary BC and TC,
argues against the role of radiotherapy in the causation
of the second primary. These results may imply that
patients diagnosed for cancer are more meticulously
followed. Such thorough medical care may lead to either
early diagnosis or to detection of asymptomatic tumors
yielding artificially protective SIRs 15 years following
first primary diagnosis. This latter possibility is less
probable in the case of BC as second primary, but is
more plausible for TC that might be asymptomatic for
many years.

Other possible common risk factors may also explain
the higher prevalence of co-existence of these two
tumors. Both BC and TC are known to predominate
in females. Thus, female hormones might play a role in
the causation of both tumors. The hormonal, probably
estrogen related, risk factors for the development of BC
are well established [32-36]. Oral contraceptive use as
well as hormone replacement therapy were shown to
have a moderate but significant effect on the develop-
ment of BC [35, 36]. A recent pooled analysis of case—
control studies that assessed risk factors for TC did not
demonstrate higher risks in association with parity,
abortions and infertility. However, older age at menar-
che and older age at first full term pregnancy showed a
mild increase of risk for TC. Oral contraceptives
demonstrated an odds ratio of 1.5 for current users
(compared to never users) that declined with increasing
time since stopping [37, 38]. The absence of data
regarding past exposure to different possible risk factors,
personal, family medical and reproductive history are

S. Sadetzki et al.

among the limitations of this study; such information
could spread light on our hypotheses.

Obviously, all of the above mentioned hypotheses
could be partially responsible for the association ob-
served between these tumors. A combination of factors
could play a role in our results; therefore each of these
assumptions may contribute to the excess risks ob-
served.

The strength of our study is in its large study
population; the fact that the expected incidence rates
are derived from the same population and from respec-
tive years of those that the study cancer cases came
from. While most other studies did not approach the
ethnicity of patients, we included information regarding
patients’ origin, which is known to influence cancer rates
in the analysis. Finally, our study used multivariate
analysis to estimate adjusted RRs for each of the
covariates not shown in any of the others and SIRs
based on all four combined covariates creating specific
profiles at risk.

Goldman [39] reviewed the association between BC
and TC and concluded that they most probably share
certain etiological factors. However, she stated, ‘the
relation between TC and BC continues to be a tanta-
lizing one’. Further research of studies that include
personal information with regard to possible risk factors
is needed in order to evaluate this association of both
tumors.
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