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ABSTRACT

Among young women breast cancer exhibits quite a heterogenous, quite agressive and complex biology. The purpose of this study
is to describe clinicopathological features that affect survival ratio among breast cancer women below age-40. 803 patients having
received adjuvant radiotherapy were retrospectively analyzed. Patients were categorized under two groups: age < 40 and age > 40.
Treatments and clinicopathological features were analyzed. 19.4% (156) of 803 patients were below age 40. In patient group below
age 40, more neoadjuvant chemotherapy (NAC) was administered compared to the patient group above age 40 (p= 0.007) and it was
detected that there were higher incidences of stage 3 disease (p= 0.011), more advanced nodal disease (N2-3) (p= 0.046) and more
metastasis (p< 0.001). In conducted multivariate analysis for all age groups presence of N2-3 disease (p= 0.011) and in below age-40
group being grad 3 (p= 0.025) was found to affect overall survival (OS) negatively. In disease free survival (DFS)-focused analysis; for
all age groups, receiving NAC (p= 0.001), presence of N2-3 disease (p= 0.002) and being below age 40 were found to have a nega-
tive effect; in below age-40 group presence of NAC (p= 0.013) and perineural invasion (p= 0.035); in above age-40 group receiving
NAC (p= 0.023) and presence of N2-3 disease (p= 0.035) had a negative effect. Being below age 40 is an independent prognostic
factor for DFS. It is suggested to conduct further studies on specific tumor biology to analyze the same group with respect to the
characteristics of more aggressive tumors.
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INTRODUCTION

Breast cancer is a frequent malignancy witnessed

It has been reported that young age is related with
more advanced stage, more aggressive tumor char-

among women' and its frequency is expected to
climb further in the next 5-10 years.? According to
SEER database, between 2013-2017 years breast
cancer was diagnosed among 446.594 female
cases. Among women below age 40, incidence of
breast cancer is 105.6/100000 and compared to fe-
male patients above age 40 this is a significantly
low ratio.? Yet, breast cancer is the most common
cause of cancer-induced deaths among women be-
low age 40.243

For breast cancer patients, young age is defined as
an independent indicator for bad prognosis.® There
is yet not a conclusive definition of young age in
literature. As the cut off value, ages 35, 40, 45 are
widely chosen. In our study we chose this value as
age 40.

230 doi: 10.4999/uhod.204577

acteristics, higher mortality and recurrent ratios.”®
Since in this period breast tissue is denser and there
is the possibility of mistaking with lactation and
pregnancy stages and absence of screening in the
routine schedule of this age group, diagnosis can
only be given in advanced stages.”’

In a population-based study by Kroman et al.
among 10.356 patients, multivariate analysis were
conducted to reveal independent effect of age and
age 45-49 was accepted as reference range. It was
demonstrated that in the group below age 35, death
risk increased by 1.46 times and in the group be-
tween the age range of 35-39, the same risk multi-
plied by 1.26 times.’
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In this study conducted in one center only, the aim
is to draw a retrospective analysis between young
women (< 40 age) and women above age 40 who
were treated under the same protocol to detect if
any differences existed in terms of tumor and treat-
ment characteristics as well as prognosis.

PATIENTS AND METHODS
Patient Selection

803 patients who received adjuvant radiotherapy
in our clinic between January 2010 — July 2019
were retrospectively analyzed. This study included
female patients who were; above age 18, non-met-
astatic, whose invasive carcinoma diagnosis was
histopathologically verified, who received curative
treatment and were monitored for a period of mini-
mum | year. Cases with another concurrent cancer,
a incomplete lymph node dissection and bilateral
breast carcinoma were excluded from the study.
Patients were staged according to American Joint
Committee on Cancer (AJCC) 8. version.'” In pa-
tients receiving neoadjuvant treatment, staging was
made according to screening methods before treat-
ment. In patients who received surgery first staging
was based on pathology reports.

Patients were categorized under two groups: age <
40 and age >40. Characteristics of the patient and
the tumor were retrieved from relevant medical re-
cords. Treatments received by the patients (surgery
type (breast conserving surgery/mastectomy), hav-
ing chemotherapy (CT), radiotherapy (RT) fields
and relevant doses), clinicopathological features
(histological type, grade, stage, tumor size, lymph
node involvement, lymphovascular invasion (LVI),
perineural invasion (PNI), extracapsular extension
(ECE), estrogen/progesterone receptor positivity
(ER/PR) and HER-2 condition) were independent-
ly examined for both groups.

Prior to conducting the study, approval of Ethics
Committee was taken and ethical principles in the
last version in Declaration of Helsinki were like-
wise observed. Due to the nature of this study, in-
formed consents of the patients were forsaken.

Treatment

Surgically patients were given breast conserving
surgery (BCS) or modified radical mastectomy
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(MRM), axillary dissection or sentinal lymph node
sampling. According to the stages of patients, 4
cures of cyclophosphamide and adriamycin +/- 12
weeks or 4 cure of taxane-group chemotherapy was
administered as adjuvant or neoadjuvant therapy.

After BCS adjuvant, RT was given to all cases. Af-
ter MRM, adjuvant RT was given in the presence
of T3-4 tumor, lymph node positivity, presence
of ECE, presence of LVI or PNI. In patients who
would receive regional lymph irradiation, supra-
clavicular region irradiation was included into the
treatment. For inner quadrant tumors and patients
having many involved lymph nodes, mamaria in-
terna irradiation was included into the treatment
protocol. Standard two parallel opposing tangential
fields and 3 dimensional conformal RT techniques
were applied for a total dose of 50 Gy. In BCS-ad-
ministered cases 10-16 Gy boost dose was added.
In all patients, the Eclipse treatment planning sys-
tem (Varian Medical Systems Inc., Palo Alto, CA)
was followed in the treatment procedure.

Survival

Primary goal of this research is to analyze whether
or not young age is an independent prognostic fac-
tor among breast cancer women. Follow-up period
of the cases was computed as the period lasting
from date of diagnosis till final control of the dis-
ease or patient’s death. Overall survival (OS) re-
lated to the period between date of diagnosis till
death; disease-free survival (DFS), on the other
hand, was defined as the period until the realization
of metastasis/recurrent/death distant from hand
date of diagnosis.

Patients were followed up till death or March 2020.
As aroutine procedure, follow-ups were conducted
every 3 months in the first 2 years, every 6 months
till 5 years and annually in following years.

Statistical Analysis

For categorical variables, patient characteristics
were summarized as n (%) whereas for continuous
variables they were summarized as median. Tu-
mor and patient characteristics as well as treatment
features between two subgroups were examined
by utilizing Chi-square test. Survival ratios were
measured by harnessing Kaplan-Meirer method.
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Table 1. Characteristics of the patient and treatment with respect to age group
Charecteristics <40 years n (%) > 40 years n (%) P value
Patients 156 (19.4) 647 (80.6)
Age (median) 35.5 (27-40) 53 (41-82)
Molecular subtype
Luminal A 90 (567.7) 419 (64.8) 0.268
Luminal B 33 (21.2) 98 (15.1)
HER/neu enriched 14 (9) 59 (9.1)
Basal-like 19 (12.2) 71 (11)
Stage
Stage I-Il 85 (564.9) 423 (65.4) 0.011*
Stage Il 71 (45.5) 224 (34.6)
Tumour stages
TO-1-2 122 (78.2) 541 (83.6) 0.11
T3-4 34 (21.8) 106 (16.4)
Lymph node stages
NO-1 95 (60.9) 448 (69.2) 0.046*
N2-3 61 (39.1) 199 (30.8)
Grade
Grade 1-2 113 (80.1) 432 (73.7) 0.114
Grade3 28 (19.9) 154 (26.3)
ECE
Yes 583 (40.5) 196 (35.8) 0.32
No 78 (69.5) 351 (64.2)
PNI
Yes 39 (32.2) 176 (30.6) 0.72
No 82(67.8) 399 (69.4)
LVI
Yes 63 (62.1) 270 (46.5) 0.26
No 58 (47.9) 311 (563.5)
Neoadjuvant chemotherapy
Yes 18 (11.5) 36 (5.6) 0.007*
No 138 (88.5) 611 (94.4)
Chemotherapy
Yes 149 (95.5) 587 (90.7) 0.052
No 7 (4.5) 60 (9.3)
Surgery type
MRM 102 (65.4) 374 (57.8) 0.084
BCS 54 (34.6) 273 (42.2)
Metastasis
Yes 46 (29.5) 72 (11.1) < 0.001*
No 110 (70.5) 575 (88.9)
ECE= extracapsular extension; LVI= lymphovascular invasion; PNI= perineural invasion; MRM= modified radical mastectomy;
BCS= breast conserving surgery
* Statistically significant

Survival variances between two groups were ana-
lyzed by log-rank test path. Cox proportional haz-
ard models were employed in univariate and mul-
tivariate analysis. In univariate analysis p< 0.20
values were included in multivariate analysis. P<
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0.05 was taken as the statistically significant value.
All of the statistical analyses were conducted by
employing Version 13 of SPSS (Statistical Package
for Social Sciences).

UHOD ~Number: 4 Volume: 30 Year: 2020



International Journal of Hematology and Oncology

R H.q”’:’\m
oo . ‘L >40y
S <40y
2 06
S 06
3
(7]
B 0.4
[3)
>
© P=0.036
0.2 -
0.0
00 250 500 750 100.0 125.0
a Follow-up (months)

Disease-free Survival

P=0.001

0.0 250 50.0 750 100.0 125.0
b Follow-up (months)

Figure 1. Overall survival (a) and disease free survival (b) by age groups: < 40 vs > 40

RESULTS
Characteristics of the Patients and Treatment

19.4% (156) of a total of 803 patients were below
age 40. Median length of follow-up was 61.86
months (13.17-127.77). In below age-40 group
median age was 35.5 (27-40), in above age-40
group it was 53 (41-82). Characteristics of the pa-
tients and treatment are as exhibited in Table 1. In
below age-40 group, more neoadjuvant CT was ap-
plied than above age-40 patient group (11.5% vs.
5.6%; p= 0.007). In young patient group stage 3
disease (p= 0.011), N2-3 disease (p= 0.046) and
presence of metastasis (p< 0.001) were detected to
be more frequent incidences. Between both groups
grade, T stage, ECE presence, PNI presence, LVI
presence, molecular subtype (luminal A, luminal
B, Her/neu enriched, basal-like) which are com-
mon prognostic factors in breast cancers were not
significantly different. In group below age 40, 149
patients (95.5%) received CT. In other group 587
(90.7%) patients received CT (p= 0.052). Not any
significant difference was detected in terms of sur-
gery type, radiotherapy dose and field.

Survival Analysis

Mean survival was 103.1 months in below age-40
group and 114.08 months in above age-40 group. 2,
5, 10 years of OS ratios were respectively ordered
as 95.8%, 83.9%, 75% and 100%, 91%, 72.5% in
below age 40 and above 40 group. 2, 5, 10 years
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of DFS ratios were respectively ordered as 95.9%,
81.6%, 64.4% and 100%, 89%, 52%. In all age
groups, age effect on OS and DFS was analyzed. In
the group below age-40 survival mean was 103.1
months while in > 40 group it was 114.088 months
(p= 0.036) and disease-free survival was 93.48
months and 108.630 months (p< 0.001) (Figure
la-b).

In univariate analysis, for below age-40 group re-
ceiving neoadjuvant CT (NAC) (p< 0.001), being
in stage 3 (p< 0.001), having grade 3 pathology (p=
0.044), being T3-4 stage (p< 0.001), being N2-3
stage (p< 0.001), presence of ECE (p= 0.029); for
above age-40 group being in stage 3 (p< 0.001),
being in N2-3 disease (p< 0.001), presence of ECE
(p=0.003), presence of LVI (p=0.003) were found
to be negative factors for OS. In the univariate
analysis for molecular subtypes, OS was better in
the Luminal-B subgroup than the other groups in
the all age group and under 40 years of age. In the
group over 40 years of age, survival of Luminal-B
subgroup was better than the triple negative group
(p= 0.020). In multivariate analysis, for all age
groups being N2-3 disease and in below age-40
group being in grade 3 were found to be negative
factors for OS (Table 2, 3, 4).

In univariate analysis conducted with respect to
DFS, for below age-40 group, receiving NAC (p<

0.001), having stage 3 disease (p=0.001), presence
of T3-4 (p= 0.035), N2-3 (p< 0.001), ECE (p=
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Table 2. Multivariate analysis of disease free survival and overall survival in patients <40 years.
Overall Survival Disease Free Survival
HR 95%ClI P value HR 95%ClI P value

Neoadjuvant CT (no/yes) = 0.00- 0.993 5.668 1.438-22.329 0.013*
ECE (no/yes) 2.098 0.141-31.192 0.591 1.741 0.407-7.443 0.455
PNI(no/yes) 1.785 0.342-9.326 0.492 2.692 1.071-6.762 0.035*
Tumour stage (TO-1-2 vs T3-4) 1.284 0.350-4.714 0.706 2.028 0.620-6.635 0.242
Nodal stage (NO-1 vs N2-3) 3.657 0.327-40.970 0.196 3.643 0.969-13.694 0.056
Grade(grad1-2 vs grad 3) 4.119 1.197-14.172 0.025* - - -
Molecular subtype = = =

Luminal A 1 0.540

Luminal B 0.255 0.030-2.137 0.208

Her/neu enriched 0.000 0.00 - 7.831 0.963

Basal-like 1.575 0.308-8.051 0.585
CT= chemotherapy; ECE= extracapsular extension, LVI= lymphovascular invasion,; PNI= perineural invasion
* Statistically significant

0.023); for above age-40 group receiving NAC (p<
0.001), having stage 3 disease (p< 0.001), and pres-
ence of N2-3 (p<0.001), ECE (p=0.015) and LVI
(p= 0.007) were statistically significant. For DFS,
no statistically significant difference was found be-
tween molecular subgroups in all age groups. In
multivariate analysis for all age groups, receiving
NAC, presence of N2-3 disease and age below 40;
in below age-40 group presence of NAC and PNI;

in above age-40 group receiving NAC and having
N2-3 disease were found to have negative effects
(Table 2, 3, 4).

Discussion and Conclusion

According to GLOBACAN data, breast cancer is
detected in one out of every four women over the
world.!! Despite its rarity among women below age

Table 3. Multivariate analysis of disease free survival and overall survival in patients > 40 years
Overall Survival Disease Free Survival
HR 95%Cl P value HR 95%CI P value

Neoadjuvant CT(no/yes) 1.398 0.326-5.987 0.652 2.646 1.146-6.104 0.023*
ECE(no/yes) 1.303 0.648-2.621 0.458 1.143 0.655-1.996 0.637
LVI(no/yes) 1.904 0.947-3.830 0.071 1.653 0.967-2.826 0.066
PNI(no/yes) 1.186 0.636-2.209 0.592 - - -
Tumour stage (TO-1-2 vs T3-4) 1.334 0.675-2.636 0.407 1.206 0.675-2.154 0.527
Nodal stage (NO-1 vs N2-3) 2.074 1.023-4.205 0.052 1.830 1.042-3.213 0.035*
Molecular subtype - - -

Luminal A 1 0.435

Luminal B 0.614 0.237-1.591 0.315

Her/neu enriched 0.629 0.237-1.667 0.351

Basal-like 1.312 0.609-2.826 0.487
CT= chemotherapy, ECE= extracapsular extension; LVI= lymphovascular invasion,; PNI= perineural invasion
* Statistically significant
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Table 4. Multivariate analysis of disease free survival and overall survival in all population
Overall Survival Disease Free Survival
HR 95%ClI P value HR 95%ClI P value

Neoadjuvant CT (no/yes) 1.546 0.532-4.495 0.423 3316 1.616-6.803 0.001*
ECE (no/yes) 1.244 0.645-2.398 0.515 1.004 0.595-1.692 0.989
LVI (no/yes) 1.549 0.828-2.900 0.171 1.212 0.739-1.988 0.446
PNI (no/yes) 1.067 0.621-1.834 0.815 1.130 0.720-1.772 0.595
Tumour stage (TO-1-2 vs T3-4) 1.296 0.712-2.359 0.396 1.017 0.601-1.720 0.950
Nodal stage (NO-1 vs N2-3) 2.329 1.213-4.473 0.011* 2.332 1.370-3.968 0.002*
Age (<40 vs > 40) 1.727 0.887-3.362 0.108 1.673 1.041-2.686 0.033*
Molecular subtype - - -

Luminal A 1 0.112

Luminal B 0.503 0.213-1.190 0.118

Her/neu enriched 0.524 0.202-1.356 0.183

Basal-like 1.442 0.728-2.858 0.294
CT: chemotherapy, ECE: extracapsular extension, LVI: lymphovascular invasion, PNI: perineural invasion
* statistically significant

40, it still accounts for the biggest cause of cancer-
induced deaths.>**> Among young women breast
cancer is associated with more advanced stage dis-
ease, more aggressive tumor characteristics, worse
survival and local disease control.”!? Findings of
this study demonstrated that when compared with
patients above age 40, mortality and disease-free
survival ratios tend to be worse in women below
age 40. In below and above age 40 groups OS
ratios were respectively computed as 17.3% and
11% (p= 0.041); disease-free survival ratios were
ordered as 30.1% and 16.1% (p< 0.001). Among
young women, more stage 3 disease, more ad-
vanced nodal stage (N2-3) and more metastasis
were determined. A significant portion of patients
in this age group applied to the physician at the
start due to complaints of palpable mass or axillary
lymph node." In below age-40 group, since there
is lack of routine screening programs and protector
measurements it is more likely to receive a diag-
nosis at more advanced stage.®® Some of the other
potential causes for delayed diagnosis could be
denser breast tissue and overlapping of this period
with lactation and gestation periods.”®

Although in most of the young age studies there
is bad prognostic'*!>16 this effect could not be
demonstrated in other studies.'” In a population-
based cohort study that compared women below
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and above age 40 it was displayed that 6.4% of a
total of 243.012 breast cancer patients were below
age 40 and in this same group larger and higher
invasive tumors, more lymph node positivity and
more local recurrent were demonstrated.” Likewise
in POSH study it was suggested that among young
patients ER (-) tumor frequency, higher grade and
risk for early disease recurrent were all higher. In
our cohort study, 5 years of OS was 83.9% and sim-
ilarly in this study the ratio was 82%.'® However in
a Singapore-based study, higher relative survival
ratios were detected among women below age 35."°
This result may be since patient population of that
study involved 6895 breast cancer women between
1968-1992 and probably administering a less ef-
fective treatment to the old age women.

Among women below age 35 15-30% ratio of
BRCAI1-2 mutation can be detected.”® There are
certain studies exhibiting the effect of BRCA con-
dition on survival rates. In our study we could not
analyze our patients” BRCA mutation and family
disposition since we did not know personal data of
all the patients and the study was a retrospective
analysis. However the research by National Breast
Cancer Registry Program (NBCRP) evidenced that
among 33.9% of 19.503 female breast cancer cases
there was a cancer story in family and among these
cases 15.8% had a family story of breast cancer. In

235



this study the ratio of patients below age 40 was
16.6%.' In the study conducted by Han et al., there
was not a detectable difference in terms of family
story between below and above age 35 groups.”

NAC inflammatory breast cancer is the standard
treatment procedure for inoperable patients or pa-
tients with large tumors.” In this age it can also
be administered for early stage patients t00.” Re-
gardless of its advantages, not a difference could
be demonstrated for overall survival and recurrent
trace survival rates in the conducted studies.”?
Despite not being the major focus of our study, re-
ceiving NAC was found to be a crucial factor for
disease-free survival in both univariate and mul-
tivariate analysis for all age groups. In the same
vein, age below 40 was a negative factor for the
overall survival as shown by univariate analysis.
In this study, 81.5% of NAC-administered patients
had stage 3 disease while in the group not receiving
NAC it was measured as 33.5% (p< 0.001). Since
in our hospital early stage disease is mostly treated
under surgery at first, patients who received NAC
had more advanced stage disease. Decrease in OS
and DFS is considered to be linked with this detec-
tion.

Weak aspects of our study were its retrospective
nature, partially-limited sampling quantity and un-
known BRCA conditions. However, strong aspects
were treating the patient group in the same center
under the same treatment protocol and a follow-up
length of median 61 months.

In conclusion; being below age 40 is an independ-
ent prognostic factor in disease-free survival. It has
been detected that when compared with patients
above age 40, mortality and disease-free survival
ratios tend to be worse in women below age 40.
In young patient group more advanced stage, more
advanced nodal stage and presence of more metas-
tasis were designated. It is thus suggested to con-
duct further studies on specific tumor biology to
analyze the same group with respect to the charac-
teristics of more aggressive tumors.
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