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Abstract

Background: Breast cancer (BC) is considered the most common women
cancer worldwide. The main clinicopathological prognostic factors are tumor
size, lymph node status and estrogen/progesterone (ER/PR) receptor status.
In addition, some factors are both prognostic and predictive as ER/PR recep-
tors and HER2/neu overexpression. Axillary lymph node status is the most
important prognostic factor for breast cancer. Node negative breast cancer
patients had the best 5-year overall survival (OS) of 82.8% compared to 73%,
45.7%, and 28.4% for patients with 1 - 3, 4 - 12, and 213 positive nodes, re-
spectively. The aim of this study was to determine the association between
different clinicopathological features and development of metastasis in a
group of Egyptian women with early breast cancer, also, to assess patients’
Relapse-free survival (DFS) and OS and their correlation with different clini-
copathological features. Patients and Methods: We retrospectively reviewed
the files of breast cancer patients who were treated and followed-up at the
clinical oncology department and surgical oncology unit, Alexandria Main
University Hospital during the period from January 2014 to December 2017.
A total of 1848 breast cancer cases were presented during this period of time.
141 out of the 1848 patients developed metastasis from breast cancer during
follow-up. Among the 141 patients, only 102 had adequate clinical, patholog-
ical, treatment and follow-up data enough for analysis and were included in
our study. Results: The number of patients who developed distant metastasis
from breast cancer during the study period (metachronous metastasis) ranges
from 17 - 31 cases/year. All the study patients had documented metastatic
disease constituting 102 out of 1848 collected patients representing about
5.5%. The median time for development of metastasis from the initial diag-
nosis among the 102 studied patients was 17.88 months. Seventy-two out of
102 cases had distant recurrence. There was a significant correlation between
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DES and tumor size, grade, number of lymph nodes involved and hormone
receptor (ER and PR) status. Age, tumor grade, tumor size and Her2 status
had a significant impact on the OS. Conclusion: The clinicopathological
characteristics of the primary tumor are important for predicting the risk of
metastasis among early breast cancer patients and determining their progno-
sis.
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1. Introduction

Breast cancer (BC), is the most common cancer in women worldwide [1]. At
the time of diagnosis, 49.7% of Egyptian female breast cancer patients have re-
gional metastasis and 11.7% have distant metastasis [2]. The known breast
cancer prognostic factors include tumor size, lymph node status and estro-
gen/progesterone receptor (ER/PR) status. Some factors are both prognostic and
predictive, such as HER2/neu overexpression and hormone receptor status [3].
Axillary lymph node metastasis is the most important prognostic factor for
breast cancer. Studies have shown that distant recurrence risk is being directly
associated with the presence and extent of the axillary lymph node involvement
[4] [5] [6] [7]. Node negative breast cancer patients had the best 5-year overall
survival of 82.8% compared to 1 - 3 positive nodes with 73%, 4 - 12 positive
nodes with 45.7%, and =13 positive nodes with 28.4% [7]. The prognosis of
young patients is worse as compared to elderly breast cancer patients. Several
studies have shown that tumor histological grade is one of the breast cancer
prognostic factors [8] [9] [10]. ER/PR positive tumors have better survival than
the ER/PR negative ones [11]. Nottingham prognostic index (NPI) is a prognos-
tic tool based on the following three parameters: tumor diameter, lymph node
status and tumor grade [12]. NPI is used in predicting risks of recurrence from
breast cancer and its significance has been validated in several studies [13] [14]
[15]. In recent years, another version has been developed known as Nottingham
prognostic index plus (NPI+). NPI+ is based on the well-established clinicopa-
thological parameters used in the NPI but has been refined to integrate tumor
biological factors such as ER, PR, and different cytokeratins [16]. Some studies
have also shown that molecular subtypes of breast cancer have different survival
outcomes and unique patterns of metastasis [17].

Distant recurrence is diagnosed when non-metastatic breast cancer patient
develops distant metastasis during or after completion of treatment. Distant
Metastasis from breast cancer is defined by tumor spread beyond the breast,
chest wall, and regional lymph nodes [18]. The common sites for breast cancer
metastasis include bone, lung, brain, liver and distant lymph nodes [18]. Bone is

the most common site of metastasis, as it has been observed in most studies [19]
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[20].

2. Aim of the Study

The aim of this study was to determine the association between different clini-
copathological features and development of metastasis in a group of Egyptian
women with early breast cancer. Also, to assess patients’ DFS and OS and their

correlation with different clinicopathological features.

3. Materials and Methods

We retrospectively reviewed the medical records of breast cancer patients who
were treated and followed-up at the clinical oncology department and surgical
oncology unit, Alexandria main university hospital during the period from Jan-
uary 2014 to December 2017. A total of 1848 breast cancer cases were presented
during this period of time. 141 out of the 1848 patients developed metachronous
metastasis during follow-up after treatment of their early breast cancer. Among
the 141 patients, only 102 had adequate clinical, pathological, treatment and
follow-up data enough for analysis and were included in our study. Patients
who had metastatic breast cancer at initial presentation as well as patients who
continued to be free from relapse during follow up were excluded from the
study. Variables obtained from the registry included: patient profile and his-
tory; age at diagnosis, family history, menopausal status, BMI, date of diagno-
sis and date of recurrence. Also, we collected data about tumor characteristics
as tumor size, side, site, lymph node involvement, histological type, tumor
grade, estrogen receptor, progesterone receptor, human epidermal growth
factor receptor -2 (HER-2) receptor status and Ki 67. In addition, we collected
data about treatments received including date and type of breast surgery
(mastectomy or BCS), axillary surgery (sentinel lymph node biopsy or axillary
lymph node dissection), chemotherapy (type and number of cycles), radiothe-
rapy (dose and fractionation), targeted therapy and hormonal therapy (type and
duration of treatment). The pattern of metastasis including sites (bone, visceral or
both), numbers of metastatic sites, and date of relapse as well as rebiopsy results if
done were retrieved.

Statistical analysis of the data

Data were fed to the computer and analyzed using IBM SPSS software package
version 20.0. (Armonk, NY: IBM Corp) Qualitative data were described using
number and percent. Quantitative data were described using range (minimum
and maximum), mean, standard deviation and median. Significance of the ob-
tained results was judged at the 5% level. DFS is defined as the period from sur-
gery till recurrence. OS is defined as the period from date of diagnosis till death

or last follow up.

4, Results

The number of cases who developed distant metastasis from breast cancer dur-
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ing study period (metachronous metastasis) ranges from 17 - 31 cases/year.
Total number of cases involved in the study analysis was 102, accounting for
5.5% of the 1848 total breast cancer cases presented in the same years. Patients’
age ranged from 25 to 85 years with a mean age of 48.77 + 10.72. 63.7% patients
aged between 40 - 60 years, while 23.5% and 12.7% patients aged between 20-40
years and >60 years, respectively. Patients’ mean weight was 79.77 + 14.49, me-
dian weight was 80 kg, mean height was 159.56 cm + 8.97 and median height
was 159 cm. The BMI ranged from 17.36 kg/m?* to 50.78 kg/m?, with a mean of
31.50 + 6.08 and a median of 31.25 kg/m>.

The most common chemotherapy regimen received was FAC (fluorouracil,
Adriamycin and cyclophosphamide) in both neoadjuvant and adjuvant setting.
Neoadjuvant chemotherapy was given to 13 (12.7%) cases and FAC was the most
common regimen administered to 61.5% of the 13 cases. While adjuvant che-
motherapy was given to 89 (87.3%) remaining cases and FAC was the most
common regimen administered to 55.1% of the 89 cases.

Adjuvant hormonal therapy was administered to 60 patients (58.8%). The
most common hormonal treatment used was tamoxifen given to 51 cases which
constituted 85% of the total cases receiving hormonal therapy. Letrozole and
anastrozole were administered to 10% (n = 6) and 1.7% (n = 1) of the total cases
receiving hormonal therapy respectively and the remaining 3.3% (n = 2) re-
ceived tamoxifen and then switched to anastrozole.

Adjuvant herceptin was administered to 11 patients (10.8%). The total duration
of adjuvant herceptin ranged from 2 - 12 months with a median of 8 months.

Loco-regional radiotherapy was administered to 83 patients (81.4%) (n = 83).
The most common dose of radiotherapy was 45 Gy in 22 fractions given to
68.7% (n = 57/83 patients receiving radiotherapy). While 26/83 (31.3%) patients
received hypofractionated radiotherapy 40.5 Gy in 15 fractions.

The median time of recurrence from the initial treatment among the 102 total
cases was 17.88 months. 70.6% patients (72 out of 102) had distant recurrence
upon relapse. Some patients developed local recurrence only initially then de-
veloped distant metastasis later, they constituted 15.7%. Other patients (13.7%)
had both local and distant recurrence. The most common site for metastasis was
bone which was observed in 74.5% patients (76/102).

Upon relapse, 51 patients (50%) received hormonal treatment and 43.1% of
them received letrozole. Only 7 cases (6.9%) received herceptin at relapse. Pallia-
tive surgery was performed in only 8 cases (7.8%). Chemotherapy was given to
64.7% (n = 66) and 43.9% (29/66 patients) received taxanes. 58.8% (n = 60) of
the total cases received palliative radiotherapy.

Among 102 study patients, 71.6% died during treatment or follow up and the
remaining 28.4% were alive by the time data was taken.

Figure 1 shows that there was significant correlation between DFS and tumor
size, grade, number of lymph nodes involved and hormone receptor (ER and
PR) status. Table 1 and Table 2 show the Correlation between clinicopatholog-

ical characteristics and DFS. In our study, number of involved lymph nodes was

DOI: 10.4236/abcr.2021.103007

90 Advances in Breast Cancer Research


https://doi.org/10.4236/abcr.2021.103007

H. M. A. Fayed et al.

—_

Disease Free Survival (%)

Disease Free Survival (%)
=N
)

(@)

Disease Free Survival (%)

00F
90
80
70+

60,
50
40
30,
20

=

[Number of lymph nodes
3

Disease Free Survival (%)

Time (Months)

—2-5
sof UL ®) s

[Tumor size (cm
p—}

Disease Free Survival (%)

ormonc recepters status
ER/PR negative
— ER/PR positive

L
O N %
O~ =~

Figure 1. (a) Kaplan-Meier survival curve for disease free survival. (b) Kaplan-Meier survival curvefor disease free survival for
tumor size. (c) Kaplan-Meier survival curve for disease free survival for number of lymph nodes involved. (d) Kaplan-Meier sur-
vival curve for disease free survival for tumor grade. (e) Kaplan-Meier survival curve for disease free survival for hormone recep-

tor status.

Table 1. Correlation between clinicopathological characteristics and DFS.

2 5 End of
Disease free survival Mean Median X )
year % year % year % the study
Age
20 - 40 19.0 15.9 66.7 33.3 0.0 0.0
>40 - 60 25.4 18.4 76.9 36.9 9.2 0.0 3.360 0.186
>60 30.2 12.2 53.8 46.2 15.4 0.0
BMI
<25 19.8 13.9 55.6 33.3 11.1 0.0
0.041 0.840
>25 20.8 15.8 69.4 29.0 4.8 0.0
Menopausal status
Pre 20.7 16.8 66.0 31.9 4.3 0.0
3.055 0.080
Post 27.9 18.7 75.9 42.6 11.1 0.0
Histological type
Lobular 22.6 26.4 80.0 60.0 - 0.0
0.080  0.777
Ductal 24.6 17.8 71.1 36.1 8.2 0.0
Grade
Grade 1 +2 26.5 18.4 75.3 42.4 9.4 0.0
7.648* 0.006*
Grade 3 14.2 14.5 52.9 11.8 - 0.0
Tumor size (cm)
<2 26.3 18.7 64.3 42.9 7.1 0.0 15.059* 0.001*
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Continued
2-5 27.4 18.7 78.6 42.9 10.0 0.0
>5 12.0 10.7 50.0  11.1 0.0 0.0

Lymph node involvement
Negative 34.5 31.3 75.0 68.8 18.8 0.0
3.114  0.078
Positive 22.6 16.1 70.9 314 5.8 0.0
Number of lymph nodes
<3 32.9 29.9 82.1 60.7 14.3 0.0
5.046* 0.025*
>4 21.3 15.3 67.6 28.4 5.4 0.0
HER-2 status
Negative 26.2 18.4 70.1 41.8 8.9 0.0
2.365 0.124
Positive 20.2 14.5 72.7 27.3 3.3 0.0
Hormone receptors status
ER/PR negative 17.4 12.8 65.0 20.0 5.0 0.0
3.833*  0.049*
ER/PR positive 26.3 18.7 72.8 42.0 8.6 0.0

Lymph vascular invasion

Negative 15.6 11.7 46.2 23.1 7.6 0.0
0.133 0.715
Positive 19.6 15.8 69.4 25.8 0.0 0.0
Table 2. Cox regression analysis for DFS.
Univariate *Multivariate
p OR (95%C.I) P OR (95%C.I)
Grade 0.007* 2.115(1.228 - 3.642)  0.027*  1.875(1.076 - 3.267)
Tumor size (cm) 0.014* 1715 (1.117 - 2.631)  0.144  1.392 (0.894 - 2.168)

Number of lymph nodes 0.007* 1.342 (1.085 - 1.660)  0.020*  1.282 (1.039 - 1.580)

Hormone receptors status 0.048* 1.064 (1.002 - 3.920)  0.093 0.651 (0.394 - 1.075)

OR: Odd’s ratio, C.I: Confidence interval, #: All variables with p < 0.05 were included in the multivariate.
*: Statistically significant at p < 0.05

found to have a significant impact on DFS. Equal or more than 4 lymph nodes
involved was associated with shorter DFS (n = 71) than those with <4 axillary
lymph nodes (n = 31). Median DFS among patients with >4 axillary lymph
nodes was 15.3 months, compared to 29.9 months among patients with <4 axil-
lary lymph nodes. (p = 0.025).

Table 1 shows correlation between different clinicopathological characteris-
tics and DFS.

The 1, 2 and 5-year overall survival rates (Table 3) for our patients were 96%,
68.9% and 31.5% respectively, while the median survival time was 37.9 months
(Figure 2(a)).

In our study (Table 3 and Table 4), age was found to have a significant impact

on overall survival. Better survival was seen to be associated with increased age.
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Table 3. Correlation between clinicopathological characteristics and OS.

1year 2 year 5 End of

Overall Survival Mean Median
%  year % the study X P
Age
20 - 40 34.5 37.2 95.8 60.7 15.7 7.8
>40 - 60 46.5 38.6 96.9 66.3 31.5 0.0 6.056* 0.048*
>60 69.1 79.8 91.7 91.7 58.9 19.6
BMI
<25 31.7 24.9 88.9 55.6 14.8 0.0
2.117 0.146
>25 45.2 37.2 96.8 66.5 30.8 0.0
Menopausal status
Pre 38.5 37.2 93.6 63.8 16.7 0.0
3.580 0.058
Post 55.1 42.9 98.1 72.7 43.9 0.0
Histological type
Lobular 30.0 30.9 100 100 - 25.0
0.006 0.939
Ductal 48.1 379 95.8 67.5 32.0 0.0
Grade
Grade 1 +2 50.8 41.2 96.5 71.7 35.7 0.0
5.429* 0.020*
Grade 3 28.6 30.7 93.3 53.3 - 0.0

Tumor size (cm)

<2 45.8 39.4 100 77.4 37.1 0.0
2-5 52.9 41.7 95.7 76.1 36.1 0.0 13.331* 0.001*
>5 24.6 21.1 94.1 35.3 0.0 0.0

Lymph node involvement

Negative 52.7 45.7 93.8 73.7 38.3 0.0
0.167 0.682
Positive 45.1 37.2 96.5 68.0 30.4 3.6
Number of lymph nodes
<3 50.2 37.7 96.4 70.5 39.3 0.0
0.126  0.723
=4 44.9 37.9 95.9 68.2 27.4 5.3

HER-2 status
Negative 54.4 42.9 97.0 73.8 394 0.0
5.312% 0.021*
Positive 36.2 28.3 93.7 59.3 18.7 0.0

Hormone receptors status

ER /PR negative 38.7 30.7 94.7 63.2 23.1 0.0
1.596 0.207
ER/PR positive 50.4 39.4 96.2 71.0 34.1 0.0
Lymph vascular invasion
Negative 30.0 25.5 100 55.6 32.9 22.2
0.093  0.760
Positive 37.4 31.4 93.3 60.9 24.9 5.1
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Figure 2. (a) Kaplan-Meier survival curve for overall survival. (b) Kaplan-Meier survival curve for overall survival for age. (c)
Kaplan-Meier survival curve for overall survival for tumor grade. (d) Kaplan-Meier survival curve for overall survival for tumor
size. (e) Kaplan-Meier survival curve for overall survival for Her2 receptor status.

Table 4. Cox regression analysis for overall survival.

Univariate *Multivariate
P OR (95% C.I) P OR (95% C.I)
Age 0.015* 0.601 (0.399 - 0.907) 0.031* 0.617 (0.398 - 0.956)
Grade 0.023* 2.122 (1.110 - 4.057) 0.049* 1.951 (1.00 - 3.806)
Tumor size (cm) 0.030* 1.745 (1.056 - 2.881) 0.036* 1.791 (1.038 - 3.092)
HER-2 status 0.022% 1.634 (1.075 - 2.485) 0.045* 1.551 (1.011 - 2.381)

OR: Odd’s ratio, C.I: Confidence interval, #: All variables with p < 0.05 was included in the multivariate.
*: Statistically significant at p < 0.05.

Median OS among patients older than 60 years (n = 13) of age was 79.8 months,
compared to age group of >40 - 60 years (n-65) and 20 - 40 years (n = 24) having
38.6 months and 37.2 months respectively (p = 0.048) (Figure 2(b)). In addition,
tumor grade had a significant impact on overall survival. Low grade tumors
(grade 1 and 2) had better OS than high grade tumors (grade 3). Table 4 shows
factors that affect the OS. Median OS was 41.2 months and 30.7 months for pa-
tients with low grade and high grade tumors, respectively (p = 0.020) (Figure
2(c)). Tumor size had also significant impact on OS, poor survival was asso-
ciated with larger tumor size. Median OS among patients with tumor size of >5
cm (n = 18) was 21.1 months, compared to 41.7 months and 39.4 months for pa-
tients with tumor size of >2 - 5 cm (n = 70) and <2 cm (n = 14), respectively (p =

0.001) (Figure 2(d)). HER2/neu status was found to have a significant impact on
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overall survival. Better survival was seen to be associated with HER2/neu nega-
tive (n = 33) than HER2/neu positive (n = 69) tumors. Median OS among pa-
tients with HER2/neu negative was 54.4 months, compared to 36.2 months

among the patient with HER2/neu positive (p = 0.021) (Figure 2(e)).

5. Discussion

Distant recurrence is the most common form of recurrence after surgery and can
occur either during or after completion of treatment [21] [22]. The median age
among Egyptian breast cancer patients tends to be younger than that of western
countries [2]. Some studies have shown that premenopausal women have better
survival than postmenopausal patients [23]. This finding was not confirmed in
our study and the effect of the menopausal status on survival was not significant.
Tumor size and lymph nodes status are important prognostic factors in deter-
mining breast cancer outcome. Our findings correlate with several studies
showing that tumors of more than 2 cm size have a higher risk of recurrence
than tumors of less than 2 cm size [24] [25].

All study patients (n = 102) developed metastases after completion of treat-
ment and during follow up. The median time for development of recurrence was
17.9 months. This correlates with many series that 70% of recurrences occur in
the initial 3 years after surgery with a peak at 1 - 2 years’ post-surgery [26]. The
most common initial metastatic site was bone/soft tissue, constituting 40.2% of
studied cases. This proportion is very similar to that reported by Dawood et al
and Andre et al, where bone/soft tissue metastases (non-visceral) were seen in
32% - 46% of primary breast cancer patients on presentation [23] [27].

The median DFS after surgery was 17.88 months, while the median OS was
37.9 months. In our study, univariate analysis has shown that prognostic factors
affecting DFS were tumor grade, tumor size, number of positive axillary nodes
and ER/PR status. All these variables with P value of less than 0.5 on univariate
analysis for DFS were further analyzed using multivariate analysis and factors
found to be significant were tumor grade and number of positive axillary lymph
nodes.

Tumor size is a widely recognized prognostic factor for breast cancer and is
included in international treatment recommendations. Regarding correlation of
tumor size and DFS, tumors of more than 5 cm in size had the lowest median
time of 10.7 months as compared to those with 2 - 5 cm and less than 2 cm, both
having median times of 18.7 months. Tumors of more than 5 cm have the high-
est risk of metastasis followed by 2 - 5 cm and <2 cm tumors respectively [24]
[28] [29] [30]. Carter ef al has shown that increase in tumor size is directly asso-
ciated with decrease in survival regardless of lymph node status [24].

Axillary lymph node involvement has been demonstrated to be the single
most significant predictor of DFS and OS. Furthermore, there is a direct correla-
tion between the number of involved axillary nodes and the risk for recurrence

with distant metastasis [5] [6] [7]. Fisher et al have demonstrated that increase
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in the number of axillary lymph nodes is associated with decrease in DFS. In the
present study, cases with equal or more than 4 positive nodes had worse DES as
compared to those with less than 4 positive nodes. Regarding tumor grade and
DEFS, grade 3 tumors had the lowest median time of 14.5 months as compared to
combined grade 1 and 2 tumors having a median time of 18.4 months. These
findings correlate with many studies which demonstrated that median time from
diagnosis or treatment to development of metastasis, decreases as tumor grade
increases [24] [25]. In our study, ER/PR negative tumors had worse DFS when
compared to ER/PR positive tumors. The NSABP-06 trial demonstrated that ER
positive tumors had better disease-free survival than those with ER-negative tu-
mors. Univariate analysis of factors found to affect OS were age at diagnosis,
tumor size, tumor grade and HER2 status, while, BMI, menopausal status,
ER/PR status, presence and number of axillary lymph nodes were not statistical-
ly significant predictors of survival. Regarding tumor size and OS, tumors of
more than 5 cm in size had the lowest overall survival than tumors less than 5
cm. This finding correlates with many studies which demonstrated that larger
tumors are associated with poor survival [24] [25] [28]. Carter et al demon-
strated that tumors of 5 cm or more have poor overall survival as compared to
tumors of less than 5 cm [24]. Rosen et al. observed the relationship between
tumor size and 20-year DFS and found a significant association, with a 20-year
DEFS of 88% for tumors < 1 cm, 72% for tumors 1.1 cm to 3 cm, and 59% for
tumors between 3.1 cm and 5 cm [28]. Furthermore, median time to the devel-
opment of metastatic disease also reduces as tumor size increases [24] [28].

Better OS in the present study was observed in low grade than high grade tu-
mors. Rakha et al study demonstrated that high grade tumors have poor OS and
DES than low grade tumors [10].

In our study, tumors with no HER2/neu overexpression had better OS than
those with HER2/neu overexpression. Pritchard et a/ demonstrated that tumors
with no HER2/neu overexpression have better survival than those with HER2/neu

overexpression [31].

6. Conclusions

e The clinicopathological characteristics of the primary tumor are important
predictors of metastases among breast cancer patients and tend to determine
prognosis.

o The factors negatively affecting DFS were high grade, large tumor size, equal
to or more than 4 positive axillary nodes and negative ER/PR status.

e The factors negatively affecting OS were young age at diagnosis, high grade,

large tumor size and HER2 positive status.
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