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ABSTRACT

Objective: In this retrospective study, chemotherapy induced amenorrhea in patients with early stage breast cancer and its effects on survival were
investigated.

Materials and Methods: Two hundred fifty-two patients received adjuvant chemotherapy without ovarian suppression treatment (OST) from
600 premenopausal patients were included in the study. Patients were divided into two groups; with amenorrhea and without, and compared with
clinicopathologic features and survival. SPSS version 17 was used.

Results: Chemotherapy-induced amenorrhea (CIA) was observed in 145 (57.5%) of 252 patients who received no OST during follow-up. The
5-year OS rate of patients with CIA was significantly higher than patients without CIA (p= 0.042, 95.9% vs. 89.7% vs. 158.88 vs. 135.33 months,
respectively). In the subgroup analysis, the OS in patients with hormone receptor (+) was significantly higher than in those receptor (-) in patients
with CIA (p=0.011, 97.5% vs. 90.9% vs. 162.13 vs. 126.16 months, respectively). The OS was significantly longer in the luminal A molecular sub-
type than in those with luminal B molecular subtype, in patients with CIA, but the difference was not significant in patients without CIA (p=0.027
vs. p=0.074, respectively).

Conclusion: As a conclusion; survival advantage of the chemotherapy induced amenorrhea more pronounced with hormone receptor positivity,
lymph node involvement, and advanced disease over patients who do not develop amenorrhea. This advantage of amenorrhea development further
prolongs survival compared with luminal B in the luminal A molecular subtype.
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Introduction

Twenty-five percent of the breast cancer (BC) population are under the age of 50 years and premenopausal in developed countries, whereas
50% of patients with BC are premenopausal (and/or <50 years of age) in developing countries (1, 2). It has been suggested that adjuvant
chemotherapy is more effective in premenopausal patients with breast cancer than postmenopausal patients (3, 4). In addition, many papers
on amenorrhea as a result of chemotherapy suggested it could prolong survival. Despite chemotherapy-induced amenorrhea (CIA) being a
good prognostic factor for premenopausal patients with breast cancer for 3 decades, there are few prospective trials (5-7). The percentages of
CIA differ depending on patient’s age and chemotherapy regimen (8, 9). As a result of chemotherapy, the natural aging process of the ovaries
accelerates, because steroid-secreting cells (granulose and theca cells) and some of the primordial follicles are damaged and follicular failure de-
velops (10). It is considered that; survival gain is more significant because of amenorrhea with ovarian suppression besides the cytotoxic effect
of chemotherapy. The survival elongation of premenopausal patients with breast cancer is more prominent with ovarian suppression treatment
(OST) compared with no OST (11). Surgical oophorectomy and radiotherapy have frequently been used for ovarian suppression in the past
(12). It has been revealed that OST (GNRH analogy), surgical oophorectomy and radiotherapy have similar effects on amenorrhea (13, 14).
In addition, OST and CMF chemotherapy have the same survival effects on premenopausal patients with hormonal receptor-positive breast

cancer (15, 16). As such, GNRH analogues are currently mostly used for amenorrhea in premenopausal patients with breast cancer.

It is considered that, the survival effect of CIA depends on the degree of hormonal receptor positivity, patient’s age, and clinicopatho-

logic characteristics. It is necessary to plan treatments according to molecular subtypes, because different molecular subtypes have dif-
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ferent survival outcomes and clinicopathologic characteristics. It has
been shown that local-recurrence-free survival (LRFS) of luminal A
subtypes is longer than in those with luminal B subtypes when we
treat with OST (17). Although survival gain is only for patients with
hormonal receptor-positive breast cancer, it is not known whether this
effect is more prominent in luminal A or B.

We aimed to analyze the survival effects of CIA according to different
molecular subtypes of premenopausal women with early-stage breast
cancer regarding development of amenorrhea due to adjuvant chemo-
therapy treatment.

Materials and Methods

Patients’ data were identified retrospectively from the archives of the
study group, between December 2000 and December 2013. Patients
in this study provided informed consent for their information to be
stored in the hospital database and used for research. Inclusion criteria
wete receiving chemotherapy and being premenopausal at the time of
diagnosis, with clinically early-stage BC. Patients were excluded from
study if they received neoadjuvant chemotherapy, had bilateral breast
cancer or had less than two years of follow-up and had been treated
with OST. The patients received no OST, were analyzed regarding the
development of CIA. Analyses were performed according to patho-
logic characteristics such as pathologic stage, lymphovascular invasion
(LVD), histologic grade (modified Scarff-Bloom-Richardson grading),
presence of in situ carcinoma, multicentricity/multifocality (MC/
MF), Ki 67%, immune-histochemical receptor status (estrogen recep-
tor (ER), progesterone receptor (PR)), and human epidermal growth
factor (HER?2). Besides, the patients’ demographic features, adjuvant
treatments, and molecular subtypes were recorded. Molecular subtypes
were identified according to St Gallen 2013(18): [Luminal A: ER (+)
and PR (220%), Ki 67 <20%, Luminal B: ER (+), PR (<20%) and/or
Ki 67 220% and/or Her 2 (+), Her 2 over: ER(-), PR(-) and Her2 (+),
Triple-negative: ER(-), PR(-), Her 2(-)].In this study, amenorrhea last-
ing at least six months within two years after the start of chemotherapy
was accepted as CIA. Premenopausal status is defined having regular
menstruation at least for one year.

Statistical Analysis

Variables were given as means+standard deviations. Median, mini-
mum-maximum were calculated unless otherwise specified. The distri-
bution of variables was analyzed with Kolmogorov Smirnov Test and
the quantitative analysis of variables were done with chi-square test.
Overall survival (OS) was calculated from the date of surgery to the
date of breast cancer- specific death or the last follow-up. LREFS and
distant metastasis free survival (DMEFS) was calculated from the date
of surgery to the date of local recurrence or distant metastasis respec-
tively. Also, disease free survival (DFS) was calculated from surgery
date to both local recurrence and distant metastasis. Survival analysis
was estimated using the Kaplan-Meier method. Univariate Cox regres-
sion models were used to evaluate the effect of each specific parameter.
Multivariate Cox regression models were performed to specify the ma-
jor significant predictors for death occurrence. The statistical results
were considered significant at a p value <0.05. All statistical tests were
performed using SPSS software version 17 (IBM Corporation, New
York, USA).

Results

The median age of the patients was 39 years (range, 24-54 years).
Medical OST treatment was performed in 137 (35%) of 389 patients.

Chemotherapy-induced amenorrhea (CIA) developed in 145 (57.5%)
of 252 patients who received only chemotherapy without OST. The
molecular subgroups of patients without OST as follows: Luminal A
(n=80; 32%), luminal B (n=99; 39%), Her 2 (+) (n=25; 10%), triple
(=) (n=48; 19%). Numbers and percentages of chemotherapy regimens
were as; Adriamycin (Mylan Pharmaceuticals Inc, Teva Pharmaceu-
ticals Inc, Fresenius Kabi USA LLC) — cyclophosphamide (Baxter
International Inc, Roxane laboratories Inc, Sandoz Inc) (AC): n=78,
(31%), docetaxel (Dr. Reddy’s laboratories Inc, Pfizer Inc, Sandoz Inc,
Teva Pharmaceuticals Inc)-AC: n=41, (16.3%), fluorouracil (Accord
Healthcare Inc, Fresenius Kabi USA LLC)-epirubicin (amnial Phar-
maceuticals Inc, Global Pharmaceuticals Inc, Mylan Pharmaceuti-
cals Inc) -cyclophosphamide (FEC): n=58, (23%), AC or FEC and
taxane: 75, (29.7%) respectively. Tamoxifen for pre-perimenopausal
and aromatase inhibitors for post-menopausal women were used as
hormonal treatments and mean duration of hormonal treatment was
47.34+15.32 months (range 13-120).

Patients who did not receive OST were older than patients who
received OST [p=0.004 <35 vs. >35; 50 (19.8%)/152 (81.2%)
and 45 (32.8%)/92 (67.2%)], lower hormone receptor positiv-
ity [p<0.001, (+/-) 181 (71.8%)/71 (28.2%) and 134 (97.8%)/3
(2.2%), respectively], and higher histologic grade [p=0.001, grade
(1/2.3) 84 (33.3%)/168 (66.7%) and 68 (50%)/68 (50%), respec-
tively].

Two hundred fifty-two patients received chemotherapy alone without
OST. Patients with CIA were older comparing without CIA [p<0.001,
<35 vs. »35; 12 (8.3%)/133 (91.7%) and 38 (35.5%)/69 (65.5%) re-
spectively]. They had lower histologic grade [p<0.001, grade (1/2.3)
61 (42.1%)/84 (57.9%) and 23 (21.5%)/84 (78.5%), respectively],
and had higher hormone receptor positivity [p=0.026, (+/-) 112
(78.2%)/33 (21.8%) and 69 (64.5%)/38 (35.5%), respectively]. In
addition, more patients were treated with axillary dissection [p<0.023,
AD (-/+) 46 (31.7%)/99 (68.3%) and 49 (45.8%)/58 (54.2%), re-
spectively] (Table 1).

Patients with hormone receptor positive (+) were observed to have less
taxane regimen, better survival, less lymph node positivity, and more
amenorrheic development (Table 2).

Survival Analyses

At the end of the median follow-up period of 60 months (range, 24-
168 months), 95.9% of those with CIA and 89.7% of those with-
out CIA were alive without OST. The difference between the two
groups was significant (p=0.042, mean OS: 158.88+3.70 months vs.
135.33+4.66 months) (Table 3, Figure 1).

In the CIA (+) subgroup analysis, 5-year OS was found statistically
higher in the group with HR (+) than in the HR (-) group (p=0.011,
97.3% vs. 90.9%, mean: 162.13+3.39 vs. 126.16+8.48) (Table 3, Fig-

ure 2).

In patients with CIA; OS, DFS, and DMES durations of luminal A
type were significantly longer than luminal B type, but there was no
difference in survival durations in patients without CIA (p=0.027 vs.
0.074, p=0.023 vs. 0.963, p=0.016 vs. 0.911, respectively) (Table 3,
Figure 3). In the luminal B molecular subtype, a higher taxane-con-
taining chemotherapy regimen was used (49% vs. 28.8%, p=0.006),
but there was no significant difference in clinicopathological charac-
teristics in either group.
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Table 1. Comparison of patient’s characteristics Table 2. Comparison of patient’s characteristics
between CIA and non-CIA in the subgroup of between HR (+) and HR (-) in the subgroup of
patients treated with chemotherapy without OST patients treated with chemotherapy without OST
N (total)=252 CIA (-) n (%) CIA (+) n (%) P Hormone Hormone
e p— receptor (+) receptor (-)
gely n(total)= 252 n=179 (71%) n=73 (29%) p
- 0 0,
<35n =50 38 (35.5%) 12 (8.3%)/ age (years)
= 9 [+
>35n=202 69 (64.5%) 133(91.7%) p<0.001 I 34(188%) 16 (22.5%)]
e S >35 n=202 147 (812%)  55(77.5%) p=0.502
Luminal A n=80 28(26.2%) 52 (35.8%)
Surgery
H _ 0, 0,
Luminal B n=99 41 (38.3%) 58 (40 %) BCS n=162 118 (65.2%) 44 (62.9%)
—_ 0, 0,
D 8 ) =20 T 95 0sR MRM n=88 63(348%) 26(37.1%) p=0.529
i ) n= o, o,
Triple () n=48 27 (25.2%)  21(14.4%)  p<0.001 VI () n=167 118(652%)/ 49 (69%)/
surgery LVI (+) n= 85 63(348%)  22(31%)  p=0.564
- 0 0,
HES I 75(70.1%) 88 (60.6%) Multicentricity/multifocality
- 0 0, -
MRM) n=89 32(29.9%)  57(39.4%) p=0.113 N ] 125(69%)/ 56 (78.9%)/
) n= 0, o,
sy L G Yes n=71 56(31%)  15(21.1%)  p=0.119
—_ [») (o) -
LVI (+) n=132 55(51.4%)  77(53.1%)  P=0.829 Axillary dissection
Multicentricity/multifocality None n=181 64(35.4%)/ 31(43.7 %)/
—_ [ 0
R L= i I ey Yes n=157 117 (64.6%) 40(563%) p=0.221
—_ [») (o) -
Yes n=71 33(31.8%)  38(26.2%) p=0.419 e
ol el Negative n=186 138(76 %)/ 48 (68 %)/
—_ 0, 0,
None n=55 49 (45.8%)/ 46 (31.7%)/ Positive n=65 43(24%)  23(32%)  p=0.188
Yes n=157 58 (54.2%) 99 (68.3%)  p=0.023 I
HERRE Negative n=107 69 (38%)/ 38 (53.5 %)/
H _ 0, 0
MR 0SIED v I sy Positive n=145 112(62%)  33(46.5%) p<0.026
Positive n=66 30 (26.7%) 36 (24.8%) p=0.722 -
Ak Taxane (+) n=115 73 (40 %)/ 42 (59%)/
Hat _ 0, 0
Positive n=186 74 (71.8%)/ 112 (78.2%)/ uenel Nl 108 (60 %) 29(41%)  p=0.010
Negative n=66 33(28.2%)  33(22.8%) p=0.026 -
o No n=26 17(9.4%)/  9(12.7%)/
—_ 0, 0,
Ve (53] mi L e Yes n=226 164 (90.6%) 62 (87.3%) p=0.441
) n= o, o, =
Taxane (-) n=138 62 (57.9%) 76 (51.7%) p=0.330 Pathological stage
RT 1n=68 47 (26 %)/  21(29.6 %)/
—_ 0, 0,
OIS Dy otz 2+3n=184 134 (74%)  50(70.4%) p=0.561
Yes n=226 99 (82.5%) 127 (87.6%) p=0.203

Histological Grade
Pathological stage

1/ n=84 66 (36.5%)/ 18 (25.4 %)/
[t il 1 (5 2+3 n=168 115(63.5%) 53(74.6%) p=0.092
2+3 n=184 76 (71%) 108 (74.5%) p=0.541 Lymph Node
el G Positive n=123 80 (442 %)/ 43 (60.6 %)/
lym=tet Ay ez Negative n=129 101 (55.8%) 28(39.4%) p=0.019
2+3n=168 84(78.5%) 84 (57.9%) p=0.001 OA: over ablation; CT: chemotherapy; LVI: lymphovascular invasion; RT:
Lymph Node radiotherapy
Positive n=123 S8(54.2%)/ 65 (44.8%)/ Twenty four percent of the patients (n=95) were <35 years old. At the
Negative n=129 49 (45.8%) 80 (55.2%)  p=0.141

end of the five-year follow-up, 92.1% of patients who were hormone

OA: over ablation; CT: chemotherapy; LVI: lymphovascular invasion; RT: receptor+and 89.5% of those who were hormone receptor - were alive at

ioth
radiotherapy age <35 years (p=0.600, mean OS; 131.4 months vs. 136.3 months). At 1 75
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Table 3. Five-year survival analysis: patients who developed CIA had significantly higher OS. In the hormone
receptor (+) subgroup analysis, 5-year OS was found statistically higher in the group with CIA than in the
non-CIA (p=0.036, 97.3% vs. 91.3%, mean: 136.20+5.17 vs. 162.13+3.39). In patients with CIA, OS, DFS, and
MFS durations of Luminal A type were significantly longer than luminal B type, but there was no difference
in survival durations in patients without CIA (p=0.027 vs 0.074, p=0.023 vs 0.963, p = 0.016 vs 0.911,

respectively

Os/(5y) p
89.7%/95.9%, p=0.042
91.3%/86.8%, p=0.424
97.3%/90.9%, p=0.011
96.4%/87.8%, p=0.074
100%/94.8%, p=0.027

CIA(-)/CIA(+)

CIA(-), HR(+)/HR(-)
CIA(+), HR(+)/HR(-)
CIA(), LUMA/LUMB
CIA(+), LUMA/LUMB

DFS/(5y) p
84.8%/83.2%, p=0.693
85.5%/78.9%, p=0.368
85.7%/81.8%, p=0.238
82.1%/ 87.8%, p=0.963
92.3%/81.0%, p=0.023

LRFS/(5y) p
92.5%/95.1%, p=0.413
95.7%/86.8%, p=0.064
96.4% /90.9%, p=0.066
92.9%/97.6%, p=0.716
98.1%/ 94.8%, p=0.215

MFS/(5y) p
88.9%/89.0%, p=0.974
88.4%/89.5%, p=0.885
89.5%/87.9%, p=0.515
85.2%/ 90.5%, p=0.911
96.2%/84.5%, p=0.016

0OS: overall survival; DFS: disease-free survival; LRFS: local-recurrence-free survival;

DMFS: Distant metastasis-free survival
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Figure 1. Kaplan-Meier curve of patients with CIA and without CIA
who were not treated with OST. At the end of the median follow-up
period of 60 months (24-168), 95.9% of patients with CIA and 89.7%
of those without CIA were alive without OST. (p=0.042, mean OS:
158.88+3.70 months vs 135.33+4.66 months)

the end of the five-year follow-up, 97.1% of patients who were hormone
receptor + and 89.1% of those who were hormone receptor - were alive
at age >35 years (p=0.001, mean OS: 160.0 months vs. 124 months,
respectively). Medical ovarian ablation was performed in 47.4% of pa-
tients aged 35 years and younger and 68.7% in patients aged >35 years
(p=0.004). CIA developed in 24% of patients aged <35 years old (n=12)
and 65.8% (n=133) of those aged over 35 years without OA (p=0.0001)

The 5-year OS rate of patients who had LN involvement in those who had only
chemotherapy without OST tended to be higher than those who had no LN
involvement who had CIA (p=0.051; 95% vs. 83.7% (mean: 149.43+5.14 vs.
128.72+7.26). In this group, the 5-year OS rate of patients who had patho-
logic stage 2-3 with CIA was significantly higher than patients without CIA
(p=0.011; 95.4% vs. 85.5%) (mean: 156.72+4.06 vs 129.3326.11).

There was no difference in 5-year overall survival (OS) between rates

of CIA presence and absence in patients who had only chemotherapy

without OST in pathologic stage 1 (p=0.450, 94.8% vs. 96.9%, re-
spectively) (p=0.344, respectively).

Multivariate Analysis:

Molecular subtypes, surgical procedures (mastectomy - MKC), lym-
phovascular invasion, MC/ME, advanced pathologic stage (stage 2-3),
aged <40 years, aged <35 years, hormone receptor positivity PR),
HER?2 positivity, radiotherapy, chemotherapy regimen (with or with-
out taxane, distant metastasis, local recurrence and amenorrhea were
assessed using Cox regression analysis of OS supplementation; mo-
lecular subtype, multicentricity - multifocal presence and relapse of the
disease were independent parameters affecting OS.

Molecular subtypes: p=0.046, HR: 7.375, (95% CI: [1.036-52.412])
multicentricity — multifocality: p=0.023, HR: 4.750, (95% CI:
[1.240-18.201])

recurrence: p=0.004, HR: 18.348, (95% CI: [2.517-133.765])

Molecular subtype was an independent effector factor on OS in
patients without OA in the Cox regression analysis (p=0.008, HR:
33.44, 95% CI: [2.49-448.53]).

Discussion and Conclusion

The prognosis of patients with premenopausal breast cancer at diag-
nosis is worse than that of postmenopausal women (19). It has been
shown that patients with breast cancer under the age of 35 years have
a shorter survival time when other prognostic factors are examined
than those aged over 35 years (20-22). Breast cancer in the premeno-
pausal stage triple-negative and HER2-positive more often than in
postmenopausal women (23, 24). However, patients with a hormone
receptor-positive (luminal) molecular subtype breast cancer below the
age of 40 have worse survival times than those aged over 40 years. In
HER 2-positive patients, there was a negative trend in patients aged
40 years or younger with breast cancer, but there was no difference in
prognostic characteristics between the two age groups in triple-neg-
ative molecular subtypes (25). In our study, the OS duration in the
luminal A molecular subtype was significantly worse among women
aged <35 years than those aged >35 years, whereas there was no sig-
nificant difference between the two age groups in the luminal B sub-
group (luminal A; p=0.039, 5-y OS: 92.9% vs. 100% and luminal B:
p=0.898, 5-y OS 88.9% vs. 92.6%).
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Figure 2. In the CIA (+) subgroup analysis, 5-year OS was found statistically higher in the group HR (+) than in the HR (-) (p=0.011, 97.3% vs
90.9%, mean: 162.13+3.39 vs 126.16+8.48). In the CIA (-) subgroup analysis, 5-year OS was not significantly different compared with groups
with HR (+) and HR(-) (p=0.424: 86.8% vs. /91.3%, mean: 136.2+7.55 vs. 133.72+5.17)
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Figure 3. In patients with CIA, OS durations of Luminal A type were significantly longer than luminal B type, but there was no difference in
survival durations in patients without CIA (p=0.027 vs. 0.074, respectively)

Adjuvant chemotherapy provides a significant survival advantage in pa-
tients with premenopausal breast cancer (3, 4). Studies have shown that
chemotherapy-induced amenorrhea is more prominent in patients who
are hormone receptor-positive, but independent of hormone receptor
status (4-7, 9). Amenorrhea caused by adjuvant chemotherapy has been
described in various studies as amenorrhea that develops for at least 3-12
months within 12 months after the completion of chemotherapy (9). In
this study, amenorrhea lasting at least six months was accepted as CIA.
Despite of survival benefit of transient amenorrhea due to chemotherapy
resumption of menstruation after CIA is not associated poor prognosis

(26). According to the results of our study, amenorrhea due to adjuvant

chemotherapy showed a significant OS advantage in patients with pre-
menopausal breast cancer who did not undergo OST (p=0.042). In the
CIA (+) subgroup analysis, 5-year OS was found statistically higher in the
group with HR (+) than in the HR (-) group (p=0.011, 97.3% vs. 90.9%,
mean: 162.13+3.39 vs. 126.16+8.48). However, in patients without
CIA there was no prognostic benefit between HR (+) and HR (-) groups
(p=0.424). Despite the fact that CIA contributes positively to survival, the
number of prospective randomized clinical trials in this area is very small.
The National Surgical Adjuvant Breast and Bowel Project (NSABP-30)
study showed significant survival advantage with CIA independently of
estrogen receptor status (NSABP-30), but subsequent analysis of this
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study (4) and the International Breast Cancer Study Group (IBCSG 13-
93, VI, VIII) study indicated that the CIA-related survival effect was lim-
ited in patients who were hormone receptor positive (5, 27, 28). These
literature data are in accordance with the results obtained in our study.

Some studies have pointed to the fact that CIA is age-dependent (20-
71% for 40 years and lower, 40-100% for those aged over 40 years (20,
21, 23). Similarly, for our study, the rate of CIA in those aged >35 years
(n=133, 65.7%)) higher than in those <35 years of age (n=12, 24%),
(p=0.001)]. We found that overall survival in the <35 age group did not
significantly contribute to overall survival compared with patients aged
>35 years in terms of the prognostic impact of CIA. There are conflict-
ing data on the age-related prognostic impact of CIA in the literature,
for example, Bonadonna G. et al (29) showed that CIA contributed to
survival at young age, and similar findings were reported in the IBC-
SG-6 trial (5). However, in the NSABP B-30 trial, it was emphasized
that amenorrhea contributed to survival in all age groups (4). When all
patients participating in the study were evaluated together, hormone re-
ceptor positivity significantly extended overall survival, but this increase
was not significant in the <35 age group. Along with the development of
more CIA at older ages, the effect of both hormone receptor positivity
and CIA development on survival time at young age, especially in those
aged <35 years, was not shown in our study in accordance with similar
examples in the literature. In patients with a high risk of distant metas-
tasis according to the results of Soft and TEXT studies and in the <35
age group, treatment with OST supplementation provides a significant
benefit (30). In this study, despite less frequent amenorrhea due to che-
motherapy in the <35 age group, patients with amenorrhea with medi-
cal ovarian ablation and/or chemotherapy showed no survival advantage
compared with those who did not develop amenorrhea. This result can
be explained by the fact that the median OST duration of our study was
shorter than Soft and Text studies (24 vs. 60 months).

Although the survival relationship in patients with hormone receptor-
positive disease is better known, the effect of chemotherapy-induced
amenorrhea on survival in patients with different molecular subtypes
is unknown (9, 31). The most important feature of our study is the
separation of patients into molecular subtypes according to St. Gallen
2013 criteria and the investigation of the overall survival contribution
of amenorrhea due to chemotherapy in patients with these different
molecular subtypes. In patients with amenorrhoea who had luminal A
molecular subtypes had longer survival times than those with luminal B;
patients without amenorrhea did not show such a difference between the
luminal types (p=0.027 vs. 0.074 respectively). The fact that hormonal
therapy is more effective in luminal A molecular subtype may explain
the better survival outcome of luminal A in CIA, which is actually a side
effect of chemotherapy. In IBCSG 15-95 and high dose Dutch studies,
it has been found that this effect is greater than the logical size (32).

Most studies investigating the effects of CIA on survival suggest that
amenorrhea has the advantage of survival in patients with lymph node
involvement (3, 5, 29, 33). Consistent with these data, the overall sur-
vival time in our study was significantly longer in patients with CIA
and in more advanced stage at diagnosis compared with patients who
had CIA and early-stage disease (p<0.001). Studies showing the rela-
tionship between chemotherapy regimens and amenorrhea have differ-
ent results (9). Most studies show that cyclophosphamide-containing
regimens cause more amenorrhea (28, 31). Roche et al. (34) reported
that the addition of treatment to taxanes does not increase the fre-
quency of amenorrhea development. In our study, amenorrhea did not
increase with chemotherapy-including taxane.

The limiting aspects of our work are that it was retrospective and that
the analysis was based on a heterogeneous group of patients. The re-
sults of this age group should be evaluated carefully because of the low
number of patients aged under thirty-five years. A more comprehen-
sive assessment of data due to the inclusion of patients from a single

center can be considered as one of the positive aspects of our study.

In conclusion, the development of amenorrhea due to chemotherapy
in patients with early-stage breast cancer and hormone receptor posi-
tivity significantly increases survival. The survival advantage of luminal
A was higher than in patients who had a luminal B molecular subtype.
The contribution of chemotherapy-induced amenorrhea is more pro-
nounced in patients with lymph node involvement.
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