
Abstract. Background/Aim: To quantify the association
between a previous cancer diagnosis and healthcare use among
breast cancer (BC) patients, and estimate five-year recurrence-
free survival (RFS). Patients and Methods: Women with BC were
classified according to a previous cancer diagnosis (BC or
other). Healthcare use during the first year and five-year RFS
were obtained through clinical and administrative records.
Adjusted odds ratios and hazard ratios (HR) were estimated.
Results: Among 681 BC patients, 21 had a previous BC and 32
a previous non-BC. The latter were less likely to receive
anthracycline-based combination chemotherapy. The former had
higher odds of mastectomy and genetic testing. Five-year RFS
HRs (95% confidence interval) were 2.75 (0.79-9.52) and 0.52
(0.07-3.89) for previous BC and non-BC, respectively.
Conclusion: Previous cancer was associated with less
anthracycline-based combination chemotherapy, and patients
were more likely to undergo mastectomy and genetic testing.
These findings highlight the need for assessment of previous
treatments, personal genetic risk and current BC characteristics.

The number of cancer survivors is growing, reflecting
increases in the overall number of cancer cases and
improvements in prognosis, due to earlier detection and

improved treatment (1). In 2018, there was an estimated
worldwide incidence of over 18 million cancer cases, and
estimates are expected to reach nearly 30 million by 2040
(2). This has led to a growing burden associated with cancer
survivorship as a higher number of individuals are diagnosed
with subsequent primary cancers (3). In particular, not only
are women with a first breast cancer at substantially greater
risk of a contralateral breast cancer compared to the general
population (4-6), but survivors of other cancer sites, namely
endometrial, ovarian, colon, thyroid and Hodgkin lymphoma,
also have elevated risks of breast cancer as a subsequent
malignancy (7-9).

The development of multiple primary cancers has been
studied for many cancers and types of treatment (10). In
general, cancer survivors may be susceptible to develop a
subsequent cancer due to a variety of factors, including
increased genetic susceptibility, shared risk factors, effects
of previous oncological treatments and a greater diagnostic
surveillance (11). Moreover, patients diagnosed with a
subsequent cancer pose greater challenges to medical
professionals, as prior treatments and their toxicities must be
taken into account when deciding the therapeutic plan for
that specific patient (8).

However, there is a lack of information about the impact
of a previous cancer diagnosis on the clinical management
of cancer patients and their use of healthcare resources. In
fact, no studies have examined this among women with
breast cancer, which accounts for almost one-quarter of all
cancers in women (2). Therefore, the aim of this study was
to quantify the association between a previous cancer
diagnosis and the treatment and other healthcare use among
a cohort of breast cancer patients, and to estimate five-year
recurrence-free survival (RFS).
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Patients and Methods

Study design and participants. This study included women newly
diagnosed with in situ or invasive breast cancer admitted to the
Breast Clinic of the Portuguese Institute of Oncology of Porto (IPO-
Porto) in 2012 and is based on a previously described prospective
cohort study (12). For the present study, participants were eligible
if they were aged 18 years or older, with histologically confirmed
breast cancer, proposed for surgery, either as primary treatment or
after neoadjuvant chemotherapy and, if applicable, expected to
receive cancer treatments other than surgery at IPO-Porto. Those
who could understand the purposes of the study and were willing
to collaborate were included. Further, women with stage IV breast
cancer were excluded (n=12) (Figure 1).

Data collection. Sociodemographic data were collected through
face-to-face interviews using a structured questionnaire.

Information on stage and immunohistochemistry (IHC) assessment
of the breast cancer diagnosed in 2012, and the existence of a previous
or subsequent primary cancer was collected from clinical records.
Cancer stage was classified according to the seventh American Joint
Committee on Cancer staging manual (13). As per the American
Society of Clinical Oncology/College of American Pathologists
guidelines, tumours were considered to be hormone receptor-positive
(HR+) if the expression of estrogen receptor and/or progesterone
receptor was ≥1% and HER2-positive (HER2+) if they had an IHC
score ≥3 or, alternatively, a score ≥2 with a FISH-amplified result (14).
Breast tumours were categorized according to the following IHC-
based subtypes: HR+/HER2-negative (HR+/HER2–); HER2+; triple
negative (HR–/HER2–). Other primary cancers were considered when
a malignancy was diagnosed in the contralateral breast or in another
site or tissue, which were not a loco-regional recurrence or metastasis.
Further, as per the guidelines proposed by the International Association
of Cancer Registries and the International Agency for Research on
Cancer, different morphologies (even with the same topography) or
dissimilar topographies were regarded as multiple primary cancers,
regardless of the time between diagnoses (15).

Data regarding treatment and other healthcare use during the first
year following breast cancer diagnosis in 2012 were obtained from
clinical and administrative records. Information on treatment
included surgery (i.e., breast and axillary), systemic (i.e.,
chemotherapy, hormone therapy and targeted therapy) and radiation
(i.e., external radiotherapy and brachytherapy). Data on healthcare
use were obtained regarding the number of appointments [i.e.,
outpatient visits (medical and surgical oncology, and radiation
therapy), and nursing, psychology and social services
appointments], and hospitalizations, which were defined taking into
account percentile 75 of the distribution among those with no
previous cancer (≥36 and ≥2, respectively). Finally, genetic testing
was considered as having any relevant test carried out [i.e.,
BRCA1/BRCA2 mutations (hereditary breast and ovarian cancer
syndrome); deletions of MLH1 (hereditary nonpolyposis colon
cancer); TP53 mutation (Li-Fraumeni syndrome)].

Information on recurrence or death by any cause following the
diagnosis of breast cancer in 2012 up to five years post diagnosis
was also obtained from clinical records.

Statistical analysis. Patients’ characteristics are presented as counts
and proportions for all categorical variables, and median with
percentiles 25 and 75 (P25-P75) for quantitative variables.

For statistical analysis, women with a breast cancer diagnosed in
2012 were divided according to the existence of a previous primary
cancer: 1) no previous primary cancer (first breast cancer in 2012);
2) previous breast cancer diagnosis (breast cancer in 2012 +
previous breast cancer); 3) previous non-breast cancer diagnosis
(breast cancer in 2012 + previous non-breast cancer). Women with
a subsequent primary cancer diagnosed in 2012 or 2013 were
excluded from the analysis (n=6).

Adjusted odds ratios (ORs) and 95% confidence intervals (CIs)
were computed using multinomial logistic regression to quantify the
association between a previous cancer diagnosis and treatment and
other healthcare use in the first year following a breast cancer
diagnosis in 2012. Models were adjusted for age (continuous
variable), education (≤4, 5-9, ≥10), stage (0/I, II, III) and IHC-based
subtypes (HR+/HER2–, HER2+, triple negative).

RFS was defined as the time between the date of breast cancer
diagnosis in 2012 and the date of breast cancer recurrence or death
by any cause, whichever occurred first (16). RFS was calculated
using the Kaplan–Meier estimator (17). Patients who remained
without an event by the end of the five-year follow-up period and
those lost to follow-up were censored, considering the date referring
to the last follow-up registered.

Cox proportional hazards regression analyses were used to
compute hazard ratios (HR) for recurrence or death by any cause
adjusted for age (continuous variable), education (≤4, 5-9, ≥10) and
stage (0/I, II, III) with the corresponding 95%CI. The proportional
hazards assumption was evaluated using Schoenfeld residuals.

Ethics. The study received ethical approval from the Ethics
Committee of the Portuguese Institute of Oncology of Porto (ref.
CES 406/011, CES 99/014 and CES 290/014) and the national
research committee [Portuguese Data Protection Authority (ref.
9469/2012 and 8601/2014)]. Informed consent was obtained from
all individual participants included in the study.

Results

Participants’ sociodemographic and clinical characteristics
according to previous cancer history are shown in Table I.
Among 681 women with a breast cancer diagnosed in 2012,
21 (3.1%) had a prior primary breast cancer diagnosis and
32 (4.7%) had a previous non-breast cancer. In 2012, over
two-thirds of those with a previous breast cancer were 65 or
older (66.7%), while 43.6% and 43.7% of women with a first
breast cancer and a previous non-breast cancer were aged
between 50 and 64 years old, respectively. More than half of
the women had successfully completed more than four years
of education (53.3%), while close to two-thirds lived outside
the Porto Metropolitan Area (63.3%). Regarding clinical
characteristics, half of the patients were diagnosed with stage
0/I breast cancer in 2012 (51.5%) and over two thirds
presented with HR+/HER2– tumours (76.4%). Most previous
breast cancers were diagnosed more than 10 years before the
current breast cancer diagnosis (71.4%), while 43.8% of
previous non-breast cancers were diagnosed between five
and 10 years before the present breast cancer diagnosis. The
most common previous cancer sites were female genital
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organs (21.9%), thyroid and other endocrine glands (18.7%),
digestive organs (15.6%), and melanoma and other malignant
neoplasms of skin (15.6%).

Table II shows the association between a previous cancer
diagnosis and treatment and other healthcare use in the first
year following a breast cancer diagnosis in 2012. After
adjusting for age and education, women with a previous breast
cancer had higher odds of undergoing mastectomy versus
breast-conserving surgery (OR=4.17; 95%CI=1.36-12.72).
Regarding chemotherapy, women with a previous non-breast
cancer diagnosis were significantly less likely to receive
anthracycline-based combination chemotherapy (OR=0.03;
95%CI=0.01-0.20). This association was also observed among
women with a previous breast cancer though was not
statistically significant (OR=0.23; 95%CI=0.02-2.57). Finally,
women with a previous breast cancer had significantly higher
odds of undergoing genetic testing (OR=14.82; 95%CI=3.60-
61.01); this was also seen for women with a previous non-
breast cancer though was not statistically significant
(OR=2.05; 95%CI=0.65-6.44). Estimates remained essentially
the same when breast cancer stage and IHC-based subtype
were added to the model (Table II).

Five-years following breast cancer diagnosis in 2012, 23
events (recurrence or death by any cause) had occurred

among women with a first breast cancer in 2012, three
events (recurrence or death by any cause) in women with a
previous breast cancer, while no events (recurrence or death
by any cause) were observed for women with a previous
non-breast cancer (Figure 2). Compared to women with a
first breast cancer in 2012, the age and education adjusted
HRs (95%CI) were 3.43 (1.01-11.59) for women with a
previous breast cancer and 0.57 (0.08-4.26) for women with
a previous non-breast cancer. The corresponding age,
education and stage adjusted estimates were 2.75
(95%CI=0.79-9.52) and 0.52 (95%CI=0.07-3.89).

Discussion

The present study shows that in the first year following a breast
cancer diagnosis, women with a previous cancer were less
likely to receive any anthracycline-based combination
chemotherapy. Additionally, women with a previous cancer had
higher odds of undergoing mastectomy and genetic testing.

In general, cancer treatment has evolved extensively over
the past few decades shifting to less aggressive local
treatment and to an increase in the use of systemic treatment
(18). Regardless, patients with a previous primary cancer are
an added challenge as prior treatments must be taken into
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Figure 1. Flowchart of patient inclusion in the study.



account. We found that patients with a previous cancer had
lower odds of receiving anthracycline-based combination
chemotherapy, which is still part of the (neo)adjuvant
chemotherapy backbone in breast cancer (19). Further, these
patients also had lower odds of being submitted to
radiotherapy. These findings may be a result of the prior
cancer treatment received by these patients, namely radiation
and chemotherapy, as there are lifetime dose limits as well
as residual toxicity (8, 20, 21). For radiation in particular,
patients often cannot receive radiation therapy to a specific

or an adjacent area a second time as a result of dose-limiting
toxicities (8, 20).

Women with a previous breast cancer diagnosis were more
likely to undergo mastectomy versus breast-conserving
surgery. This result remained statistically significant following
adjustment for stage and IHC-based subtype, which are
intermediate steps in this relation. It is possible that a more
aggressive approach may be used among patients with a
previous breast cancer, as previous studies have found that
contralateral breast cancers are more difficult to treat than the
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Table I. Sociodemographic and clinical characteristics of breast cancer patients in 2012.
                                                                                                                                                                                                                                          
                                                                                                     First breast                 Breast cancer in 2012+                     Breast cancer in 2012+
                                                                                                  cancer in 2012                  previous breast cancer                   previous non-breast cancer

Characteristics                                                                               (N=628)                                    (N=21)                                                (N=32)

                                                                                                         N (%)                       N (%)                 p-Valuea                   N (%)                  p-Valueb

Age (years)                                                                                                                                                                                                                        
  <50                                                                                             214 (34.1)                   2 (9.5)                                                10 (31.3)                       
  50-64                                                                                          274 (43.6)                  5 (23.8)                                               14 (43.7)                       
  ≥65                                                                                             140 (22.3)                 14 (66.7)                <0.001                   8 (25.0)                   0.918
Education (years)                                                                                                                                                                                                              
  ≤4                                                                                               289 (46.0)                 13 (61.9)                                              16 (50.0)                       
  5-9                                                                                              162 (25.8)                  3 (14.3)                                                8 (25.0)                        
  ≥10                                                                                             177 (28.2)                  5 (23.8)                  0.317                    8 (25.0)                   0.895
Place of residence                                                                                                                                                                                                             
  Porto Metropolitan Area                                                           221 (35.4)                  11 (52.4)                                              16 (51.6)                       
  Outside the Porto Metropolitan Area                                       403 (64.6)                 10 (47.6)                 0.111                    15 (48.4)                  0.067
Breast cancer stage                                                                                                                                                                                                           
  0/I                                                                                               327 (52.1)                  7 (35.0)                                               16 (50.0)                       
  II                                                                                                 216 (34.4)                  9 (45.0)                                                8 (25.0)                        
  III                                                                                                85 (13.5)                   4 (20.0)                  0.315                    8 (25.0)                   0.161
Immunohistochemistry-based subtypesc                                                                                                                                                                          
  HR+/HER2–                                                                              454 (75.8)                 17 (81.0)                                              27 (84.4)                       
  HER2+                                                                                        98 (16.4)                     2 (9.5)                                                 4 (12.5)                        
  Triple negative                                                                             47 (7.8)                      2 (9.5)                   0.694                     1 (3.1)                    0.481
Previous cancer diagnosis (years)                                                                                                                                                                                    
  ≤2001                                                                                                --                         15 (71.4)                                               8 (25.0)                        
  2002-2006                                                                                         --                          4 (19.1)                                               10 (31.2)                       
  ≥2007                                                                                                --                           2 (9.5)                      --                       14 (43.8)                      --
Previous cancer site                                                                                                                                                                                                          
  Digestive organs                                                                               --                               --                                                     5 (15.6)                        
  Melanoma and other malignant neoplasms of skin                        --                               --                                                     5 (15.6)                        
  Female genital organs                                                                      --                               --                                                     7 (21.9)                        
  Urinary tract                                                                                      --                               --                                                      3 (9.4)                         
  Thyroid and other endocrine glands                                                --                               --                                                     6 (18.7)                        
  Otherd                                                                                                --                               --                           --                        6 (18.7)                       --
                                                                                                                                                                                                                                           
The total may not add to 681 due to missing data. May not sum to 100.0% due to rounding. aBreast cancer in 2012 + previous breast cancer versus
first breast cancer in 2012. bBreast cancer in 2012 + previous non-breast cancer versus first breast cancer in 2012. cImmunochemistry-based subtypes
were defined according to the assessment of estrogen receptor, progesterone receptor and HER2 on the surgical specimen. HR+/HER2–: estrogen
receptor and/or progesterone receptor positive and HER2-negative (score <2 in immunohistochemistry and/or a score ≥2 with a non-amplified FISH
test result); HER2+: HER2-positive (score ≥3 in immunohistochemistry and/or a score ≥2 with an amplified FISH test result), regardless of the
estrogen and progesterone receptors status; triple negative: estrogen receptor negative, progesterone receptor negative and HER2-negative. dOther
previous sites include: mesothelial and soft tissue, osteosarcoma, Hodgkin lymphoma and not specified.



original cancer due to a more resistant biology and the
inability to reuse previous effective therapy, such as
anthracycline-based chemotherapy (5, 22). Nonetheless,
among the 17 patients with a previous breast cancer who were
submitted to mastectomy, five presented with stage IA and
five with stage IIA, and of those who underwent genetic
testing in the first year, none presented a BRCA1/2 mutation,
suggesting that they may have been over-treated. Likewise,

among the 16 patients with a previous non-breast cancer who
were submitted to mastectomy, six presented with stage IA/IB.

Several studies have found that hereditary cancer syndromes
account for an estimated 5 to 10% of all cancers due to
heightened susceptibility of specific cancers (23); as such,
patients with multiple primary cancers are expectedly more
likely to undergo genetic testing, as observed in our study. In
particular, individuals with inherited mutations in BRCA1/2,
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Table II. Association between a previous cancer diagnosis and the treatment and other healthcare use in the first year following a breast cancer
diagnosis in 2012.

                                                       First breast                       Breast cancer in 2012+                                           Breast cancer in 2012+
                                                    cancer in 2012                     previous breast cancer                                         previous non-breast cancer

                                                         (N=628)                                       (N=21)                                                                     (N=32)

                                                          N (%)               N (%)         OR (95%CI)a          OR (95%CI)b          N (%)        OR (95%CI)a        OR (95%CI)b

Surgery                                                                                                                                                                                                                        
Breast surgeryc                                                                                                                                                                                                            
  Breast-conserving                       342 (54.5)          4 (19.0)                  1                               1                  16 (50.0)                1                             1
  Mastectomy                                 286 (45.5)         17 (80.9)    4.17 (1.36-12.72)    3.30 (1.02-10.72)    16 (50.0)    1.00 (0.49-2.07)    0.93 (0.42-2.04)
Axillary surgeryd                                                                                                                                                                                                        
  None or sentinel lymph              437 (69.6)         13 (61.9)                 1                               1                  22 (68.7)                1                             1
  node biopsy
  Lymph node dissection               191 (34.4)          8 (38.1)      1.88 (0.74-4.74)      1.11 (0.32-3.81)     10 (32.3)    1.06 (0.49-2.30)    0.60 (0.19-1.95)

Chemotherapy                                                                                                                                                                                                             
  Any chemotherapy (Yes)            376 (59.9)         10 (47.6)     1.38 (0.53-3.62)      1.17 (0.37-3.73)     18 (56.2)    0.92 (0.42-2.03)    0.73 (0.29-1.82)
  Timing of chemotherapy                                                                                                                                                                                         
  Neoadjuvant                                35 (9.4)             0 (0.0)                   --                              --                   2 (11.1)                 1                             1
  Adjuvant                                   336 (90.6)        10 (100.0)                --                              --                 16 (88.9)    0.89 (0.19-4.07)    1.08 (0.20-5.73)
  Chemotherapy scheme                                                                                                                                                                                             
  Anthracycline-based (Yes)e       371 (98.7)          9 (90.0)      0.23 (0.02-2.57)      0.05 (0.00-0.54)     15 (83.3)    0.03 (0.01-0.20)    0.01 (0.00-0.10)

Other treatments                                                                                                                                                                                                         
  Radiotherapy (Yes)                     469 (74.7)         12 (57.1)     0.65 (0.26-1.63)      0.54 (0.19-1.50)     21 (65.6)    0.68 (0.31-1.47)    0.51 (0.22-1.18)
  Brachytherapy (Yes)f                  127 (27.1)          2 (16.7)      0.44 (0.09-2.12)      0.79 (0.16-3.99)      5 (23.8)     0.82 (0.29-2.29)    0.87 (0.29-2.63)
  Hormone therapy (Yes)              534 (85.0)         18 (85.7)     0.91 (0.26-3.21)      0.41 (0.03-5.85)     29 (90.6)    1.69 (0.50-5.66)    0.34 (0.05-2.50)
  Targeted therapy (Yes)g               92 (14.6)            2 (9.5)       0.86 (0.19-3.85)                  --                   3 (9.4)      0.61 (0.18-2.06)                --
                                                                                                                                                                                                     
Healthcare use                                                                                                                                                                                                             
  Appointments (≥36)h                  171 (27.2)          4 (19.0)      1.13 (0.36-3.61)      0.86 (0.25-2.94)      8 (25.0)     0.91 (0.39-2.14)    0.79 (0.32-1.99)
  Hospitalization (≥2)                    191 (30.4)          4 (19.0)      0.57 (0.19-1.73)      0.66 (0.21-2.06)     12 (37.5)    1.38 (0.66-2.87)    1.40 (0.66-2.95)
  Genetic testing (Yes)i                      55 (8.8)            4 (19.0)    14.82 (3.60-61.01)  21.81 (5.10-93.30)    5 (15.6)     2.05 (0.65-6.44)    1.99 (0.62-6.40)
                                                                                                                                                                                                          
The total may not add to 681 due to missing data. May not sum to 100.0% due to rounding. 5-FU: 5-fluorouracil. aAdjusted for age (continuous) and
education (≤4, 5-9, ≥10). bFurther adjusted for stage (0/I, II, III) and immunohistochemistry-based subtypes (HR+/HER2–, HER2+, triple negative).
cPatients who had breast-conserving surgery followed by mastectomy are reported as mastectomy. dPatients who had sentinel lymph node biopsy
followed by lymph node dissection are reported as lymph node dissection. eAnthracycline-based chemotherapy includes: AC regimen: four or six
cycles of concomitant doxorubicin (60 mg/m2) and cyclophosphamide (600 mg/m2); FEC regimen: six cycles of concomitant 5-FU (500 mg/m2),
epirubicin (100 mg/m2) and cyclophosphamide (500 mg/m2); AC-T regimen: four cycles of concomitant doxorubicin (60 mg/m2) and
cyclophosphamide (600 mg/m2) followed by four cycles of docetaxel (100 mg/m2); AC-paclitaxel regimen: four cycles of concomitant doxorubicin
(60 mg/m2) and cyclophosphamide (600 mg/m2) followed by four cycles of paclitaxel (80 mg/m2); FEC-D regimen: three cycles of concomitant 5-
FU (500 mg/m2), epirubicin (100 mg/m2) and cyclophosphamide (500 mg/m2) followed by three cycles of docetaxel (100 mg/m2). fAmong those
who received radiotherapy (n=502). gTargeted therapy includes trastuzumab. hAppointments: number of outpatient visits (medical oncology and
radiation therapy), and nursing, psychology and social services appointments. iGenetic testing includes: BRCA1 mutations; BRCA2 mutations
(hereditary breast and ovarian cancer syndrome); deletions in MLH1 (hereditary nonpolyposis colon cancer); TP53 mutations (Li-Fraumeni syndrome).



TP53 (Li-Fraumeni syndrome) or MLH1 (hereditary
nonpolyposis colon cancer or Lynch syndrome) have an
increased risk of developing subsequent cancers, namely of the
colon and rectum, breast, uterine body and cervix, thyroid as
well as connective tissues (23, 24). In fact, the most common
sites of previous cancers in our study were contralateral breast,
female genital organs including the cervix, thyroid and digestive
organs such as the colon. Nevertheless, only 19.0% of patients
with a previous breast cancer and 15.6% of patients with a
previous non-breast cancer received genetic testing during the
first year following breast cancer diagnosis in 2012. However,
when considering younger ages at diagnosis and triple negative
subtypes of breast cancer, which are important indicators for
hereditary diagnostic testing (25), a larger number of women
with a previous cancer diagnosis had genetic tests completed.

We also found that patients with a previous breast cancer
had a trend for worse five-year RFS, which is in line with the
literature: a contralateral breast cancer diagnosis is negatively
associated with survival (26-28). This may not only be related
with a more aggressive breast cancer biology, but also with
the fact that patients with a previous breast cancer were
generally older and as such may have more co-morbidities.
Additionally, the cumulative toxicity of treatments for both
breast cancers (i.e., chemotherapy, radiotherapy, endocrine
therapy) may also impair survival. On the other hand, after
adjusting for age, education and stage, patients with a previous
non-breast cancer did not have a significantly worse five-year
RFS, albeit the lower use of anthracycline-based
chemotherapy, which is generally associated with better
outcomes (29, 30). However, this analysis is essentially
exploratory since the number of events (recurrence or death
by any cause) was very small, and a poorer survival of
patients with a previous cancer cannot be excluded.

Strengths and limitations. The systematic and thorough
evaluation of the treatment and other healthcare use during
the first year following a breast cancer diagnosis is a
methodological strength of the present study. Data were
collected from clinical records by health professionals and
other healthcare use data were obtained from administrative
records, which allowed us to have high quality data with a
low level of missing information.

Our study evaluated essentially women with early breast
cancer, which limits generalizability to those with more
advanced disease; and women with a subsequent cancer
diagnosis in 2012 or 2013 were excluded as this would have
influenced the outcome under study. Furthermore, all patients
were selected and treated in the same institution; however,
IPO-Porto is the largest hospital providing care to cancer
patients in Northern Portugal and receives patients referred
from a wide geographical area.

The uptake of genetic testing among patients in our study
was low, even among those with a previous breast cancer
(19.0%), but this may be related to the timing of the analysis:
back in 2012/2013, access to genetic testing was lower than
what it is nowadays (31), therefore the values presented may
no longer reflect current clinical practice. However, it is also
possible that women underwent genetic testing outside of
IPO-Porto or the time period considered in the current
analyses (i.e., before or more than one year following the
breast cancer diagnosis in 2012), and this information may
not have been available to us for all patients.

Although there were a small number of cases in some strata,
the associations found were strong and therefore there was
sufficient statistical power. However, as we have a large
heterogeneity in the previous non-breast cancer sites, we were
unable to perform subgroup analysis, which may have yielded
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Figure 2. Recurrence-free survival [calculated using the Kaplan–Meier estimator (17)] of breast cancer patients diagnosed in 2012 according to
previous cancer diagnosis.



more consistent results. Similarly, it may have been interesting
to evaluate previous cancer treatments received in order to
examine possible toxicity levels. However, considering the
sample size, these analyses would likely not have yielded
meaningful results. Regardless, this is one of the first studies
evaluating the association between a previous cancer diagnosis
and the treatment and other healthcare use among a cohort of
breast cancer patients.

Conclusion

The increasing number of breast cancer patients being
diagnosed who have a previous cancer diagnosis requires a
specific investigation to understand its impact on the clinical
management of these patients and their use of healthcare
resources. Our study provides evidence that a previous
cancer diagnosis is associated with a lower use of
anthracycline-based combination chemotherapy and that
these patients are more likely to undergo genetic testing.
Furthermore, patients with a previous breast cancer had a
higher chance of undergoing a mastectomy, even if they
presented with a low-stage disease, which suggests that these
patients may have been locally over-treated. Five-year RFS
also tended to be worse among patients with a previous
breast cancer. As such, these findings highlight that in
patients with a previous cancer diagnosis, there is a need for
a careful assessment of previous treatments and toxicities, of
personal genetic risk and of the present breast cancer’s
characteristics, in order to avoid over- or under-treatment. A
comprehensive and personalized approach is paramount, in
order to improve survival and reduce morbidity among
patients with multiple cancers.
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