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Identifying the Risk Factors of Local Recurrence of Early-Stage
Breast Cancer after Surgery and Adjuvant Treatment

Magsad Abdul Khadim Fadheel, Ameer Kadhim Al-Humairi', Mushtaq Qahtan Mohammed'
Babylon Oncology Center, 'Department of Radiotherapy, College of Medicine, University of Babylon, Hilla, Iraq

Background: Local recurrence of breast cancer after treatment remains a major challenge that affects survival and quality of life. Identifying
the risk factors for locoregional recurrence (LRR) may change our strategies in the treatment of those patients to let them enjoy long survival.
Aim of the Study: To identify the risk factors associated with high rate of local recurrence of early breast cancer and its impaction on
time of recurrence. Materials and Methods: In this retrospective study, we evaluated 225 patients with early breast cancer (T1-2, NO-1)
with a mean age of 46.178 years and a median of 45 years, who treated by surgery and adjuvant treatment (chemotherapy and/or hormonal
therapy) without radiotherapy in Babylon Oncology Center from 2012 to 2014 and followed for next 5 years. We collected data to identify
the risk factors; we used files from archive and follow-up program in this center. We used SPSS version 23 in our calculation; P < 0.05 was
considered statistically significant. Results: From a total of 225 patients, the mean age was 46.178 years and the median was 45 years; we
found that 31 (13.8%) patients developed local recurrence after surgery. The median time for follow-up was 40.2 months, and the median time
to recurrence was 30 months. From 31 recurred patients, 58.1% were recurred after 2 years and 41.9% recurred within 2 years and less after
surgery. In univariate analyses, tumor size more than 20 mm, lymph nodes (LNs) <10 removed by surgery, positive (1-3) LNs, high-grade
tumor, presence of lymphovascular invasion, extracapsular extension, and estrogen receptor (ER) negative appeared significant for local
recurrence. In multivariate analyses, all significant factors did not change except number of LNs removed and ER negative. No single factor
appears significant for early recurrence (2 years and less after surgery). Conclusion: Our study showed many factors can affect locoregional
recurrence after initial treatment with surgery and chemotherapy with (58.1%) of cases recur after 2 years of surgery, so we recommend

1) offering a post mastectomy radiotherapy (PMRT) for those patients with significant clinical and pathological risk factors.

2) establish a close follow up program to diagnose early LRR to deal with those patient early in order to prevent more serious event that

affect quality of life and patient survival.
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INTRODUCTION

Breast cancer is the most common cancer all over the world.
The annual report of Iraqi Cancer Registry in 2018 reported that
breast cancer constitutes 36.7% of new female cases and 20.3%
in both sexes diagnosed annually. It is the second leading cause
of cancer death (11.9%) after lung cancer in both sexes.!!!

Early breast cancer patients enjoy good survival, but still, there
are large percentage of patients suffer failure after treatment;
many studies show locoregional recurrence (LRR) rate of
around 20% in early breast cancer patients after treatment.”

Local recurrence and distant metastases represent main
challenge, which affects disease-free survival, overall
survival (OS), and quality of life of patients. Microscopically,
residual disease after surgery may lead to local and
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regional recurrence as well as distant metastases.*”! Many
guidelines and large studies recommend postmastectomy
radiotherapy (PMRT) for those patients after surgery and
chemotherapy.®®!

Results from the Danish trials,[” the Vancouver British
Columbia trial,"” and the National Comprehensive Cancer
Network guideline recommendation!!! suggested that patients
with <4 positive lymph nodes (LNs) get benefit from adjuvant

Submitted: 20-02-2020  Accepted: 23-03-2020 Published Online: 17-06-2020

This is an open access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak,
and build upon the work non-commercially, as long as the author is credited and the new
creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

© 2020 Medical Journal of Babylon | Published by Wolters Kluwer - Medknow -




[Downloaded free from http://www.medjbabylon.org on Wednesday, June 17, 2020, IP: 10.232.74.23]

Fadheel, et al.: Breast cancer prognosis after surgery

radiotherapy and recommend offering of radiotherapy for
early breast cancer, especially if one or more risk factors are
present such as lymphovascular invasion (LVI), high grade,
triple negative, and others.

Meanwhile there are many trials revealed lower risk of
recurrence without PMRT.!"?! Therefore, the analysis of clinical
and histopathological factors of patients with early breast
cancer (pT1-2, NO-1) can identifying the high-risk patient for
local recurrence and the significant risk factors that contribute
to recurrence. And this is crucial to derive a risk classification
and establish a perfect plan for treatment to offer the post
mastectomy radiotherapy (PMRT) for those patients in high
risk group and follow them aggressively.!'!

MareriaLs AND METHODS

In this retrospective study, we evaluated 225 patients with early
breast cancer, tumor size <5 cm (T, ), and <4 LNs positive for
tumor (N ), who were staged according to 7" American Joint
Committee on Cancer, treated in Babylon Oncology Center (BOC)
from 2012 to 2014, and monitored for further 5 years.

We used files of patients and follow-up program registered in
BOC to collect informations and to fill our questionnaire. All
patients included in study treated by surgery (mastectomy) with
negative margins (R0) and received adjuvant chemotherapy
and/or hormonal therapy with tamoxifen or aromatase inhibitor
according to menopausal state. Trastuzumab added according
to human epidermal growth factor receptor 2 (HER2/neu)
results. And all cases not received radiotherapy. We found
that 31 cases recurred locally and 194 free from disease after
adjuvant treatment.

We considered any recurrence in the remaining breast tissue
or chest wall after mastectomy, scar and skin around scar as
local recurrence and any recurrence occur in ipsilateral axillary,
internal mammary, and supraclavicular LNs as regional. We
considered recurrence in any of these sites as LRR and we
named it as recurrence.

@ Present
& Absent

Figure 1: Percent of local recurrence from 225 patients

We evaluated 10 risk factors (clinical and pathological) for
recurrence. We considered age as 40 years and less as risk factor
versus more than 40 years, Grade 3 and 4 as high grade and high
risk for recurrence versus 1 and 2 (low grade), and size of tumor
more than 20 mm as high risk factor versus 20 mm and less.

We evaluated positive LNs (1-3) versus negative, inadequate
LNs dissection (as <10) versus 10 and more (adequate) also
LVI and extracapsular extension (ECE) Presence versus
absence, and negative estrogen , progesterone receptor (PR)
versus positive. We considered 3 plus results of HER/2neu by
immunohistochemistry study and equivocal results confirmed
by fluorescence in situ hybridization as positive scored
according the CAP/ASCO guidelines.!3!4

Statistical analysis

Univariate and multivariate analyses for our data were carried
out using Statistical package for the social sciences version 23
(SPSS, IBMCompany, Chicago, USA). Categorical variables
were presented as frequencies and percentages. Pearson’s
Chi-square and Fisher’s exact tests were used to find the
association between categorical variables. P < 0.05 was
considered statistically significant.

We evaluated these factors for association with early and
late recurrence, 2 years and less taken as early and more than
2 years as late recurrence.

Ethical consideration

The study was conducted in accordance with the ethical
principles that have their origin in the Declaration of Helsinki.
It was carried out with patient’s verbal and analytical approval
before the sample was taken. The study protocol and the subject
information and consent form were reviewed and approved by
the local ethics committee.

ResuLts

From a total of 225 patients, 31 (13.8%) patients revealed
local recurrence [Figure 1]. The median time for follow-up

H<2 years

== 2 years

Figure 2: Percent of recurred patients before and after 2 year of surgery
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Table 1: Association between local recurrence and study variables among the study patients

Study variables Local recurrence Total X P OR 95% CI
Present Absent

Age (years)
<40 15 (48.4) 71 (36.6) 86 (38.2) 1.573 0.21 1.624 0.758-3.482
>40 16 (51.6) 123 (63.4) 139 (61.8)
Total 31 (100.0) 194 (100.0) 225 (100.0)

Tumor size (cm)
) 6(19.4) 102 (52.6) 108 (48.0) 11.82 0.001* 0.216 0.085-0.551
> 25 (80.6) 92 (47.4) 117 (52.0)
Total 31(100.0) 194 (100.0) 225 (100.0)

Number of LN
<10 19 (61.3) 64 (33.0) 83 (36.9) 9.195 0.002* 3.216 1.471-7.032
>10 12 (38.7) 130 (67.0) 142 (63.1)
Total 31 (100.0) 194 (100.0) 225 (100.0)

Positive LN
Yes 26 (83.9) 57 (29.4) 83 (36.9) 34.08 <0.001* 12.49 4.57-34.16
No 5(16.1) 137 (70.6) 142 (63.1)
Total 31 (100.0) 194 (100.0) 225 (100.0)

LVI
Present 19 (61.3) 18 (9.3) 37(16.4) 52.62 <0.001* 15.48 6.48-36.96
Absent 12 (38.7) 176 (90.7) 188 (83.6)
Total 31 (100.0) 194 (100.0) 225 (100.0)

Grade
Grade 3 23 (74.2) 59 (30.4) 82 (36.4) 22.11 <0.001* 6.57 2.78-15.55
Grade 2 8(25.8) 135 (69.6) 143 (63.6)
Total 31 (100.0) 194 (100.0) 225 (100.0)

ECE
Present 6 (19.4) 8 (4.1) 14 (6.2) 0.006* (f) 5.58 1.78-17.41
Absent 25 (80.6) 186 (95.9) 211 (93.8)
Total 31(100.0) 194 (100.0) 225 (100.0)

ER
Negative 13 (41.9) 40 (20.6) 53 (23.6) 6.74 0.009* 2.78 1.25-6.14
Positive 18 (58.1) 154 (79.4) 172 (76.4)
Total 31 (100.0) 194 (100.0) 225 (100.0)

PR
Negative 11 (35.5) 44 (22.7) 55(24.4) 2.37 0.123 1.875 0.835-4.21
Positive 20 (64.5) 150 (77.3) 170 (75.6)
Total 31 (100.0) 194 (100.0) 225 (100.0)

HER2/neu
Negative 18 (58.1) 99 (51.0) 117 (52.0) 0.53 0.467 1.329 0.61-2.86
Positive 13 (41.9) 95 (49.0) 188 (48.0)
Total 31 (100.0) 194 (100.0) 225 (100.0)

*P<0.05 was significant. f: Fisher’s exact test, OR: Odds ratio, HER2/neu: Human epidermal growth factor receptor 2, CI: Confidence interval, LN: Lymph
node, LVI: Lymphovascular invasion, ECE: Extracapsular extension, ER: Estrogen receptor, PR: Progesterone receptor

Table 2: Logistic regression for risk factors of local recurrence of tumor

Study variables B SE Wald df P OR 95% Cl
Tumor size (mm) -2.940- 0.970 9.175 1 0.002* 0.053 0.008-0.354
Number of LN -0.929- 0.850 1.194 1 0.275 0.395 0.075-2.09
Grade of tumor 1.896 0.699 7.353 1 0.007* 6.658 1.691-26.20
Positive LN 2777 0.722 14.793 1 <0.001* 16.076 3.904-66.19
LVI 4297 1.125 14.598 1 <0.001* 73.457 8.105-665.71
ECE 2.798 1257 4957 1 0.026* 16.407 1.39-192.58
ER 0.701 0.703 0.993 1 0.319 2.015 0.508-7.996

OR: Odds ratio, CI: Confidence interval, LN: Lymph node, LVI: Lymphovascular invasion, ECE: Extracapsular extension, ER: Estrogen receptor

150 Medical Journal of Babylon | Volume 17 | Issue 2 | April-June 2020 -




[Downloaded free from http://www.medjbabylon.org on Wednesday, June 17, 2020, IP: 10.232.74.23]

Fadheel, et al.: Breast cancer prognosis after surgery

Table 3: Association between time of local recurrence and study variables among the study patients

Study Time of local recurrence Total Ve P OR 95% Cl
variables <2 years >2 years
Age (years)
<40 7(53.8) 8 (44.4) 15 (48.4) 0.267 0.605 1.458 0.348-6.112
>40 6(46.2) 10 (55.6) 16 (51.6)
Total 13 (100.0) 18 (100.0) 31 (100.0)
Tumor size (cm)
<2 2(15.4) 4(22.2) 6(19.4) 0.226 (1) 0.634 0.098-4.138
>2 11 (84.6) 14 (77.8) 25 (80.6)
Total 13 (100.0) 18 (100.0) 31 (100.0)
Number of LN
<10 8 (61.5) 11 (61.1) 19 (61.3) 0.001 0.981 1.018 0.235-4.407
>10 5(38.5) 7(38.9) 12 (38.7)
Total 13 (100.0) 18 (100.0) 31 (100.0)
Positive LN
Yes 10 (76.9) 16 (88.9) 26 (83.9) 0.625 (f) 0.417 0.059-2.946
No 3(23.1) 2(11.1) 5(16.1)
Total 13 (100.0) 18 (100.0) 31 (100.0)
LVI
Present 8(61.5) 11 (61.1) 19 (61.3) 0.001 0.981 1.018 0.235-4.407
Absent 5(38.5) 7(38.9) 12 (38.7)
Total 13 (100.0) 18 (100.0) 31 (100.0)
Grade
Grade 3 10 (76.9) 13 (72.2) 23 (74.2) 1.000 (1) 1.28 0.24-6.68
Grade 2 3(23.1) 5(27.8) 8(25.8)
Total 13 (100.0) 18 (100.0) 31 (100.0)
ECE
Present 1(7.7) 5(27.8) 6(19.4) 0.359 () 0.217 0.022-2.131
Absent 12 (92.3) 13(72.2) 25 (80.6)
Total 13 (100.0) 18 (100.0) 31 (100.0)
ER
Negative 8 (61.5) 5(27.8) 13 (41.9) 3.53 0.06 4.16 0.909-19.03
Positive 5(38.5) 13(72.2) 18 (58.1)
Total 13 (100.0) 18 (100.0) 31 (100.0)
PR
Negative 5(38.5) 6(33.3) 11 (35.5) 1.000 (1) 1.25 0.283-5.525
Positive 8 (61.5) 12 (66.7) 20 (64.5)
Total 13 (100.0) 18 (100.0) 31 (100.0)
HER2/neu
Negative 8 (61.5) 10 (55.6) 18 (58.1) 0.11 0.739 1.28 0.299-5.47
Positive 5(38.5) 8 (44.4) 13 (41.9)
Total 13 (100.0) 18 (100.0) 31 (100.0)

*P<0.05 was significant. f: Fisher’ exact test, OR: Odds ratio, HER2/neu: Human epidermal growth factor receptor 2, CI: Confidence interval, LN: Lymph
node, LVI: Lymphovascular invasion, ECE: Extracapsular extension, ER: Estrogen receptor, PR: Progesterone receptor

was 40.2 months. The mean age was 40.178 years, median
age was 45 years, minimum age was 22 years, and maximum
age was 77 years.

Table 1 shows the association between local recurrence and
studied variables including (age, tumor size, number of LNs
removed by surgery, positive LN, presence of LVI, grade
of tumor, extracapsular extension, estrogen receptor [ER],
PR, and Her 2neu) among the study patients. Seven factors
appeared significant for recurrence as shown in Table 1.

In multivariate analyses, all seven risk factors remain
significant except the number of LNs removed and ER-negative
patients where P > 0.05 [Table 2].

Impaction on time of recurrence

The median time to recurrence was 30 months, and the mean
time was 29.61 months; 58.1% of patients developed local
recurrence after 2 year of treatment and 41.9% developed
recurrence in 2 years and less after surgery [Figure 2]. Table 3
shows the association between time of local recurrence and
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study variables (age, tumor size, number of LNs removed by
surgery, positive LN, presence of lymphovascular invasion,
grade of tumor, extracapsular extension, ER, PR, and Her
2neu) among the study patients. No single risk factor appeared
significant to cause recurrence in 2 years and less.

Discussion

In Table 1, we found that 7 factors were significant for local
recurrence from 10 factors evaluated and 2 of these significant
factors were changed in multivariate analyses [Table 2].
Moreover, most of these recurrences occurred after 2 years
of surgery [Table 3]; the median time for recurrence was 30
months.

These factors may affect recurrence and compressed survival
in early breast cancer, so identifying of these factors considered
important to highlights risk patients for recurrence to put a
perfect plan for treatment to overcome serious events.

Meta-analysis in 2005 had revealed that the OS rate can benefit
from the reduction of LRR for early (T1-2, NO-1) breast
cancer.'’] Many trials from Early Breast Cancer Trialists’
Collaborative Group (EBCTCG) have revealed statistically
significant reduction in LRR for early breast cancer patients
with post-PMRT (6.7% vs. 19.6%, P <0.001);!'® another trials
revealed that many of early cancer with negative LNs with
specific risk factors carry higher risk of local recurrence.!'”)
The 10-year local recurrence rate for this group was about
14% or may be higher than those with <4 nodes metastasis.!"®!

Offer radiotherapy after surgery decrease occurrence of local
failure and this is crucial for good quality of life and prolong
survival.

Tumor size may be associated with increased LRR in
breast cancer. The cutoff point of the tumor size in multiple
investigations is variable; larger size tumors showed worse
prognosis.[”

Our study showed that patients with tumor size <20 mm is
protective from local recurrence P = 0.001 and not changed
in multivariate analyses.

Number of LN dissection has prognostic value for breast cancer
patients. Inadequate LN dissection in early breast cancer stage
may lead to miss of LN stage after mastectomy.?”! Inadequate
LN dissection carry poor prognosis,”?!! local recurrence higher
in patients with axillary LN dissection number <10 than 10
and more (24% vs. 11%, P < 0.02).[' Meanwhile, from 22
EBCTCG meta-analysis of data randomized trials showed
that radiotherapy reduced LRR and breast cancer mortality in
patients with 1-3 positive nodes.?*

In our study, we found positive LNs (1-3) significant factor
for local recurrence. Inadequate LNs dissection (removal of
<10) appear as significant factors for local recurrence, although
its not stay strong in multivariate analyses but still crucial
for recurrence as evident by many studies and this change
may be largely due to small sample of patient Included in our

study. Hence, we agree with EBCTCG meta-analyses to offer
radiotherapy for those patients.

Young patients carry strong invasiveness than older,*3 10-year
local recurrence of age <40 years was significantly higher than
more 40 years (11.3% vs. 1.5%, P <0.001) Sharma et al.**

In our study, age <40 appear not significant for recurrence,
but it is still important factor especially if associated with
other risk factors such as high grade and large tumor size in
addition to association of early age with genetic predisposing
to cancer (BRCA) gene, and family history. Although many
studies revealed poor association of age with recurrence,!'*'but
we thing that main cause for not significant of this factor in our
study are short time for follow.up and small sample, also most
of our patient may present late in addition to missing of good
health education and screening program are important causes.

The use of trastuzumab, tamoxifen, or aromatase inhibitors for
ER, PR, and HER2/neu receptor-positive disease may decrease
breast cancer recurrence and mortality. The results from the
Eastern Cooperative Oncology Group!®! and National Surgical
Adjuvant Breast and Bowel Project® trials found a LRR rate
of 13%. In our study, ER negative appear significant for local
recurrence and as known worldwide its largely associated with
high grade so those with positive ER receptors who’s treated
by hormonal therapy carry good prognosis as we seen in our
practice. Many risk scoring depend on status of ER, PR and
HER2neu wither positive or negative to put a risk scoring for
recurrence, like Oncotype Dx scoring system and others And
in spite of changing of ER negative factor in multivariate
analyses to not significant still important factor widly used
by these new risk scoring which used worldwide. Again small
sample included may affect this result.

Truong et al.l'" revealed that histologic Grade 3 is a risk factor
for recurrence-free survival. In our study, high grade appears
as a significant risk factor for recurrence and not change in
multivariate analyses.

Another study analyzed supraclavicular nodal failure in 1-3
node-positive breast cancer patients revealed that LVI and
ECE were prognostic factors®?” and likewise many studies
show strong association of LVI and ECE with local failure so
our study proved significant of these factors in occurrence of
local recurrence.

Although none of studied factors appear significant for early
occurrence of local recurrence (in 2 years and less) after
surgery, but we can't judge about this event in the studies
of this small sample in spite of median and mean time for
recurrence was (30.00) and (29.61) months respectively,
which so close from this endpoint. Large sample is required
to detect significant factors related with early recurrence and
many patients recurred early especially if carry more than one
factor as we seen in our daily practice.

Likewise, Many studies show disappointed results due to
many causes, like taking a data from single center with limited

Medical Journal of Babylon | Volume 17 | Issue 2 | April-June 2020 -




[Downloaded free from http://www.medjbabylon.org on Wednesday, June 17, 2020, IP: 10.232.74.23]

Fadheel, et al.: Breast cancer prognosis after surgery

number of patients and escaping of patients from follow-up.
Our study face these challenges, we evaluated 225 patents
and it’s really an intermediate sample but we do our best to
evaluate those patients thoroughly and we touch the result of
most important depended studies.

CoNCLUSION

)]

2)

3)

4)

Offering of post mastectomy radiotherapy (PMRT) for
patients with early breast cancer carry significant risk
factors for locoregional (LLR) recurrence.
Establishment of good intensive follow up program for
those patients.

Establishment of new multicenteric study with large
number of patients to detect areal behavior of this
disease in our patients and doing comprehensive work
for evaluation of searched and other factors depending
on new biological risk grouping.

Study survival outcome after addition of radiotherapy to
show areal benefit of PMRT.
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