J Surg Med. 2022;6(12):986-990.
DOI: 10.28982/josam. 7610

Evaluation of clinical

Research article

Journal of Surgery and Medicine

e-ISSN: 2602-2079

features and risk factors related to late

recurrence (>5 years) in patients with breast cancer

Ferhat Ferhatoglu !, Adnan Aydiner 2, Nail Paksoy 2

! Department of Medical Oncology, Basaksehir
Cam and Sakura City Hospital, Istanbul, Turkey
2 Department of Medical Oncology, Istanbul
University Institute of Oncology, Istanbul, Turkey

ORCID ID of the author(s)

FF: 0000-0002-7651-6789
NP: 0000-0003-4636-2595
AA: 0000-0002-1104-5840

Corresponding Author
Ferhat Ferhatoglu
Department of Medical Oncology, Basaksehir
Cam and Sakura City Hospital, Istanbul, Turkey
E-mail: drferhatoglu@gmail.com

Ethics Committee Approval
The study was carried out with the approval of the
Ethics Committee of Istanbul University Istanbul
Faculty of Medicine (File no: 2021/2173) on
24.12.2021.

All procedures in this study involving human
participants were performed in accordance with
the 1964 Helsinki Declaration and its later
amendments.

Conflict of Interest
No conflict of interest was declared by the
authors.

Financial Disclosure
The authors declared that this study has received
no financial support.

Published
2022 December 23

Copyright © 2022 The Author(s)
Published by JOSAM
This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-NoDerivatives License 4.0 (CC
BY-NC-ND 4.0) where it is permissible to download, share, remix,
transform, and buildup the work provided it is properly cited. The work
cannot be used commercially without permission from the journal.

Abstract

Background/Aim: Over the years, disease-free survival (DFS) has been considerably prolonged with
effective treatments in resectable breast cancer patients. However, a limited number of studies evaluating
the predictive and prognostic factors of the disease in breast cancer patients who develop late recurrence
are available. In this respect, we investigated clinicopathological features and risk factors affecting the
survival of patients who developed breast cancer recurrence (BCR) after 60 months (late BCR).

Methods: In this retrospective cohort study, clinicopathological features and survival outcomes of 45 late
BCR patients were evaluated. The demographic and medical data of the patients were obtained from the
retrospective registry system of our center. Statistical analyses were performed to determine the risk
factors affecting DFS.

Results: The median age of the cohort was 49 (24-78) years. Twenty-three postmenopausal patients were
included in the study, and the mean age of menopause was 50 (43-55) years. Fourteen (31.1%) patients
were stage 3 at diagnosis. In the adjuvant period, 80% of the patients underwent radiotherapy, and 79.5%
underwent chemotherapy. The mean duration of adjuvant hormone therapy was 64 (69-129) months.
Adjuvant ovarian suppression therapy was applied to 14 patients. The three most common sites of
recurrence were bones (57.8%), locoregional (26.7%), and distant lymph nodes (26.7%). The median DFS
of the cohort was 116.9 (3.7) months (109.6-124.1 months). Disease-related deaths occurred in only five
patients, and the median overall survival (OS) could not be achieved. Based on a log-rank analysis, the
median DFS was longer in patients whose adjuvant hormone therapy duration was 5-10 years and in those
with bone or lymph node recurrence (P = 0.025 and P = 0.001, respectively). DFS was significantly
shorter in patients with liver metastases (P = 0.005). Based on a chi-squared analysis, bone and lymph
node metastases were higher in luminal A-like group (P = 0.030), and liver metastasis was lower (P =
0.039). Luminal biology did not affect late BCR (P = 0.075).

Conclusions: Prolonged adjuvant hormone therapy (5-10 years) delays breast cancer recurrence.
However, luminal features are insufficient to predict recurrence as the recurrence period increases. In
addition, different sites of metastases are associated with long-term survival and luminal subgroups.
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Introduction

Breast cancer is the most common cancer type
worldwide with approximately one million cases annually. The
2018 data of the United States (US) reflect similar statistics, and
it is the second most common cause of cancer-related death
among women [1]. Although it is the leading cancer for both
developed and developing countries, the 5-year survival rate in
high-income countries, such as the US and Japan, is around 80%,
it is 60% in middle-income countries, and 40% in low-income
countries [2]. The sociocultural level, a significant risk factor,
may result from country-associated differences, such as patient
awareness of breast cancer, access to health services, screening
programs, and estrogen exposure. Risk factors for the
development of breast cancer can be listed as estrogen-related
factors, such as early menarche, late menopause, low parity,
having children at a late age, advanced age, excessive alcohol
consumption, family history, exogenous and endogenous
estrogen exposure, and BReast CAncer (BRCA) 1/2 mutation
[3-6]. The average onset for breast cancer is 62 years [7]. Breast
cancer-related mortality is higher under the age of 40 and again
at over 80 years [8]. The majority of breast cancers originate
from ductal or lobular epithelial components. The most common
subtype is infiltrative ductal carcinoma (76%) followed by
invasive lobular carcinoma (8%) and other rarer types [9, 10].
Lobular carcinoma tends to be multicentric, bilateral, and often
hormone receptor-positive when compared with ductal
carcinoma and is more common in older women as metastases
are more likely to occur later in life and in atypical sites [11, 12].

The primary goal for operable tumors without distant
metastases is to delay recurrence. In addition to pathological
features, patient-related factors, such as age, menopausal status,
hormone receptor positivity, human epidermal growth receptor
factor 2 (Her2) expression status, and tumor genomic features are
traditional indicators for prognostic and predictive evaluation. In
the post-operative setting, the duration of disease-free survival

(DFS) was significantly prolonged after undergoing
chemotherapy, radiotherapy, and hormonal therapies. In
hormone receptor positive patients, results of phase 3

randomized studies demonstrated that prolonging tamoxifen to
10 years in the adjuvant period significantly delays recurrence
[13-15]. In addition, several clinical trials have demonstrated the
efficacy of extended aromatase inhibitor therapy (>5 years) in
post-menopausal women [16, 17]. Nonetheless, recurrence can
be seen in patients even in the third decade after diagnosis [18].
In subsequent years, the rate of patients with late relapse will
increase thanks to effective treatment methods. Therefore, we
found it appropriate to contribute to the literature by identifying
clinicopathological features and risk factors affecting survival in
this patient group.

Materials and methods

Patients’ selection criteria

Medical information from patients whose ICD 10
diagnoses between C50.0 and C50.9 at the Medical Oncology
Department at Istanbul University Institute of Oncology was
retrospectively scanned from the medical registry system
between June 2005 and June 2016. Male patients, patients <18
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years, patients who received chemotherapy before primary tumor
surgery, de novo metastatic disease, bilateral breast cancer,
recurrence <60 months after primary surgery, and unconfirmed
pathological diagnosis were not excluded from the study. The
demographic and clinical data of the remaining 45 patients with a
histologically confirmed diagnosis of breast cancer based on
surgical specimens were determined.

Demographic and histological variables

Demographic information of the patients, including age
and menopause information, was recorded. Patients who did not
have a menstrual cycle for at least one year before adjuvant
therapy or who had bilateral oophorectomy were considered
postmenopausal.

T and N stages were determined based on the American
Joint Committee on Cancer (AJCC) tumor/node/metastasis
(TNM) 8 in surgical specimens. World Health Organization 2012
pathological calcification was used for histopathological types
[19]. Primary tumor grade, estrogen receptor (ER), progesterone
receptor [PR], and human epidermal growth factor receptor 2
(cERBZ2) status were recorded according to the modified Scarff—
Bloom-Richardson system [20]. The tumors with<1% of
hormone receptor (ER or PR) expression were considered as
hormone receptor negative [21]. Immunohistochemically, 3+
staining of the cerbB2 receptor or Her2/centromeric region of
chromosome 17 (CEP 17) Ratio >2.0 with in situ hybridization
(in case of 2+ positive staining) were accepted as cerbB2
receptor positivity. The surrogate definition of intrinsic subtypes
was based on Sn Gallen 2015 consensus [22].

Treatment Features and Survival

Patients were scheduled to receive adjuvant treatment
1-4 weeks after primary tumor surgery. Radiotherapy was
administered to all patients with BCS and mastectomized
patients with a high risk of local recurrence. Patients with
positive hormone receptors were treated with tamoxifen,
anastrozole, or letrozole for at least five years after radiotherapy.
Ovarian suppression with luteinizing hormone-releasing
hormone (LHRH) agonist was continued for 3 to 5 years in
premenopausal patients who presented a high risk of relapse.

The patients with high risk for recurrence had received

adjuvant chemotherapy protocol:

i. FAC/FEC: 600 mg/m? fluorouracil on day 1, 60 mg/m? doxorubicin
(epirubicin 90 mg/m?) on day 1, 600 mg/m? cyclophosphamide on day 1,
every 21 days for six cycles.

ii. 4AC + 4T: 60 mg/m? doxorubicin and 600 mg/m? cyclophosphamide on day
1, respectively, every 21 days for four cycles, followed by 100 mg/m?
docetaxel on day 1, every 21 days for 4 cycles.

iii. 4AC + 12P: 60 mg/m? doxorubicin and 600 mg/m? cyclophosphamide on
day 1, respectively, every 21 days for four cycles, followed by 80 mg/m?
paclitaxel on day 1, every 7 days for 12 cycles.

iv. 4TC: 600 mg/m? cyclophosphamide on day and 100 mg/m? docetaxel on day
1, every 21 days for four cycles.

v. Trastuzumab: after an 8 mg/kg loading dose, 6 mg/kg trastuzumab were
given on day 1, every 21 days for one year.

The sites of metastasis at recurrence of all patients were
recorded. OS and DFS were the primary targets in the survival
analysis. Time-to-event endpoint for OS was considered disease-
related death or the last follow-up date. Since all patients
relapsed, DFS was calculated based on disease relapse date.

Statistical analysis

IBM SPSS Statistics for Windows, Version 25.0.

Armonk, NY: IBM Corp. was used for statistical analysis. For
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descriptive statistics, numbers and percentages are given for
categorical variables. Proportions in pathological response
groups were analyzed using the chi-squared or Fisher’s exact
test. Survival rates were calculated using the Kaplan—Meier
analysis. Risk factors were analyzed using univariate and
multivariate Cox regression analysis. The statistical significance
level was accepted as P < 0.05

Results

Clinicopathologic and treatment features

Detailed demographic and clinical findings at diagnosis
are summarized in Table 1. The median age at diagnosis was 49
(24-78) years, and most of the patients were never smokers
(77.8%). Fourteen of the patients reported a history of cancer in
their first-degree relatives. The mean age of menarche was 14
(11-22) years. The mean of the first delivery was 22 (17-32),
and the mean parity was 2 (1-6). Twenty-three postmenopausal
patients were included in the study, and the mean age of
menopause was 50 (43-55). Fifteen patients were stage I, 16
were stage I, and 14 were stage 111 at the time of diagnosis. The
most common histological type was invasive ductal carcinoma
(IDC; 91.1%). When luminal biology was evaluated, the most
common subtype was luminal A-like (73.2%), which was
followed by luminal B-like Her2 negative (12.2%), triple
negative (9.8%), luminal B-like Her2 positive (2.4%) and Her2
positive only (2.4%), respectively. Grades 2 and 3 histology were
84.4% and 15.6%, respectively. Lymphovascular invasion was
observed in 42.9% of the tumors. The incidence of necrosis was
19%.

Table 1: General demographic characteristics and disease findings at diagnosis

Baseline characteristics n %
Age at diagnosis* 49 (10)24-78
Age at onset of menarche* |14 (2) 11-22
Age at onset of menopause* 50 (2) 43-55
Age of first pregnancy* 22 (3) 17-32
Number of parity* 2(1) 1-6
Smoking status

Active-smoker 3 6.7%
Ex-smoker 7 15.6%
Never-smoker 35 77.8%
Comorbidity 18 40.0%
Family history for cancer 14 31.1%
Menopause

Premenopausal 22 48.9%
Postmenopausal 23 51.1%
Stage at diagnosis

1 15 33.3%
2 16 35.6%
3 14 31.1%
Histology

Invasive ductal carcinoma 41 91.1%
Invasive lobular carcinoma 3 6.7%
Other subtypes 1 2.2%
Luminal biology

Luminal A like 33 73.3%
Luminal B like Her2 negative/6 13.4%
Luminal B like Her2 positive |1 2.2%
Her2 positive only 1 2.2%
Triple negative 4 8.9%
Histological grade

1 0 0.0%
2 38 84.4%
3 7 15.6%
Nuclear grade®

1 1 2.3%
2 37 84.1%
3 6 13.6%
Lymphovascular invasion 18 42.9%
Necrosis 8 19.0%

* "median and standard deviation" is used instead of “N”, and "minimum-maximum" is used instead of “%”.
The tumor grade is missing in one patient.

All patients underwent surgery before systemic
treatments. The mean pathological tumor diameter was 2.7 cm
(0.9-3.5 cm), and the mean number of metastatic positive lymph
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nodes was 3 (0-20). In the adjuvant period, 80% of the patients
underwent radiotherapy, and 79.5% underwent chemotherapy.
When we examine the hormonotherapy profile, tamoxifen was
the most common treatment (57.7%) followed by anastrozole
(28.9%) and letrozole (2.2%). The mean duration of adjuvant
hormone therapy was 64 (69-129) months. Adjuvant ovarian
suppression therapy was administered to 14 patients. The three
most common sites of recurrence were bone (57.8%),
locoregional (26.7%), and distant lymph nodes (26.7%).
Treatment features and metastasis sites at first relapse of patients
are summarized in Table 2.

Table 2: Treatment features and metastasis sites at first relapse

Detailed clinical features n %
Primary tumor diameter 2,7 (1.8)0.9-5.5

Number of dissected lymph nodes* 11(8) 1-30
Number of metastatic lymph nodes* 3() 0-20
Adjuvant radiotherapy 36 80.0%
Adjuvant chemotherapy 35 79.5%
Adjuvant trastuzumab therapy 2 4.5%
Adjuvant hormonotherapy

None 5 11.2%
Tamoxifen 26 57.7%
Anastrozole 13 28.9%
Letrozole 1 2.2%
Adjuvant hormonotherapy duration 64 (27) 69-129
Recurrence under hormonotherapy treatment| 10 22.2%
Adjuvant ovarian suppression 14 31.1%
Recurrence sites

Bone 26 57.8%
Locoregional 12 26.7%
Lymph nodes 12 26.7%
Liver 7 15.6%
Lung 5 11.1%
Ovary 2 4.4%
Brain 1 2.2%
Peritoneum 1 2.2%

* "median and standard deviation" is used instead of “N”, and "minimum-maximum" is used instead of “%”.

Survival and risk factors

The median DFS of the cohort was 116.9 (3.7) months
(109.6-124.1 months). Disease-related death occurred in only
eight patients, and the median OS could not be reached. Fifteen
and twenty-year survival rates were 81.7% and 72.6%,
respectively (Figure 1).

In the log-rank analysis, risk factors affecting DFS were
duration of adjuvant hormone therapy (<5 versus 5-10 years; P =
0.025), liver metastasis (P = 0.005), and presence of bone or
lymph node metastasis (P = 0.001) as shown in Figure 2. The
median DFS was significantly shorter in patients with liver
metastases than without (87.2 versus 121.3 months). Bone or
lymph node metastases were associated with a longer DFS than
visceral metastases (132.8 versus 91.8 months). Since only two
patients with luminal B like-Her2 positive and Her2 positive
only were included in the study, these subgroups were excluded
from the log-rank analysis. The median DFS was 130.5 (9.3)
months (112.2-148.8 months) in those with luminal A-like, 89.1
(12.5) months (64.4-113.7 months) in those with luminal B-like
Her2 negative, and 69.8 (28.6) months (13.7-126.0 months) in
those with triple negative (P = 0.075). Those who received
adjuvant hormone therapy <5 years had a shorter median DFS
than those who received 5-10 years (104.6 versus 130.8 months).
Comorbidity, menopausal status, disease stage, histological
grade, nuclear grade, lymphovascular invasion, necrosis, ducal in
situ carcinoma (DCIS) component, type of surgery, adjuvant
radiotherapy, and adjuvant chemotherapy had no statistically
significant effect on DFS (P > 0.05). The multivariate Cox
regression analysis found no significant prognostic risk factor on
DFS (Table 3).
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Figure 1: Kaplan-Meier survival curves in patients with breast cancer relapse
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Table 3: Multivariate analysis for disease-related death reached. Those who received prolonged hormone therapy (5-10
Risk Factors i n) _ Pvalue HR 95%Cl years) had a significantly longer DFS than those who did not.
Adjuvant hormone therapy duration <5 years 28 (62.2) 1 . A
Adjuvant hormone therapy duration 5-10 years | 17 (37.8) 0.115  0.54  0.25-1.16 The essential factors in the emergence of late BCR seem to be
Luminal A like 33(73.4) 1 I :
Luminal B like Her2 negative 6(135) 0858 117 033175 the initial T and N stages. It has also been demonstrated in our
Triple negative 4(9.1) 0745 1477 0.14-155 study in line with phase 3 randomized studies, that hormone
Other metastasis 38 (84.4) 1 . . . .
Liver metastasis 7(156) 0761 812 0.21-3.11 therapy is protective for the first ten years in hormone receptor
Other metastasis 16 (35.6) 1 i i PR
Bone or lymph node metastasis 20(644) 079 033 009113 positive tumors. Conflicting results about whether ER positivity

Cl: Confidence interval;, ECOG-PS: Eastern Cooperative Oncology Group-Performance status; HR: Hazard
ratio

Discussion

In this study, we aimed to determine the clinical
characteristics and risk factors of patients with late BCR five
years after primary treatment. The mean age of our study patients
was 45 years, and the rate of stage 111 disease was 31.1%. In a
Danish study evaluating breast cancer patients with recurrence
after ten years, the mean age at diagnosis was 55, and stage |11
breast cancer was 8.8% [23]. Likewise, in randomized
prospective TEAM and IDEAL studies evaluating extended
hormone therapies, the mean age was 55-63 years, and the rate
of stage 3 patients was approximately 15% [17, 24]. It is
noteworthy that our cohort was younger and had more stage 3
diseases compared to other population-based studies.

Pedersen et al. [23] found that tumor size larger than 20
mm, lymph node-positive disease, and ER positivity was
associated with an increased risk of recurrence in 36,924 breast
cancer patients who developed recurrence between 10 and 32
years. In a study evaluating late BCR in patients with ER
positive breast cancer, nodal involvement and tumor diameter
were found to be two crucial prognostic risk factors. In this
study, none of the immuno-histochemical (IHC) markers (ER,
PgR, cerbB2, and Ki67 score) were significant for late BCR [25].
In our study, no relationship was observed between the initial
stage, which includes T and N, and late BCR. This difference
may be related to the limited number of our cohorts compared to
other studies. In our study, DFS was longest in patients with
luminal A-like followed by luminal B-like Her2-negative and

Atriple-negative patients, but statistical significance was not

is protective in late BCR have been published. In our cohort,
liver metastases predicted an earlier recurrence, whereas lymph
or bone metastasis was associated with longer DFS. In a study by
Abha et al. [26] that investigated the relationship between
luminal biology and distant metastasis in 531 breast cancer
patients, they revealed that luminal tumors were present with
bone metastasis. In another retrospective study evaluating site-
specific metastasis in breast cancer, it was shown that liver,
brain, and lung metastases were higher in non-luminal subtypes
[27]. In addition, many studies have revealed that liver
metastasis is associated with poor survival [28, 29]. In a chi-
squared analysis, bone and lymph node metastases were higher
in luminal A-like group, whereas liver metastasis was found to
be lower. The results of our study are compatible with studies in
the literature.

Limitations

Our major study limitations are the low number of
patients and the single-center design of the study. In addition, we
could not compare our findings with an earlier relapsed control
arm. Therefore, our statistical results may have revealed different
results compared to other clinical studies. Multicenter studies
with larger samples are needed to confirm this finding.

Conclusions

Late BCR has unique clinical features compared to early
BCR. Although prolonged hormone therapy appears effective,
risk assessments based on luminal biology appear insufficient in
late BCR. In addition, our results show that different sites of
metastasis are associated with survival and luminal subgroups.
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