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The discussion was based on domain expertise of the National 
as well as international faculty, published evidence and 
practical experience in real life management of breast cancer 
patients. Opinion of the 250 oncologist including medical 
oncologists, radiation oncologists, surgical oncologists, 
molecular oncologists and radiologists who were present in the 
update in oncology-X-2017 was taken into consideration by 
the expert panel. The expert group was chaired by Dr. Sudeep 
Gupta whereas the discussions were moderated by Dr. Manish 
Singhal and Dr. T P Sahoo. The core expert group consists 
of Dr. Anil Singhvi, Dr.Vivek Kaushal, Dr.Sajjan Rajpurohit, 
Dr. K M Parthasarthi, and Dr. Amish Vora. Consensus answers 
were used as the basis of formulating the consensus statement 
providing community oncologists with ready-to-use practical 
recommendations.
As part of the background work, the best existing evidence 
was compiled and provided to the expert group panel 
members for review in preparation of the expert group 
meeting.[15-17] The national and international experts invited 
to this meeting were also provided the data on the voting by 
the audience delegates from the update in oncology-X-2017. 
Members of the panel were also allowed to share their 
personal experiences, make comments and record dissent 
while voting for the consensus statements. Total of Six 
broad question categories were part of the expert group 
discussions [Tables 1-7].
Adjuvant endocrine therapy with tamoxifen has been 
recommended for premenopausal women with hormone 
receptor–positive breast cancer (positive for estrogen receptor, 
progesterone receptor, or both) during the past 15 years.[18,19] 
The value of therapeutic suppression of ovarian estrogen 
production in premenopausal women who receive tamoxifen 
is uncertain.[20] The American Society of Clinical Oncology 
endorsed guidelines recommending that ovarian ablation or 
suppression (hereafter, ovarian suppression) not be added 
routinely to adjuvant therapy in premenopausal women.[21] 
Chemotherapy-induced ovarian suppression (amenorrhea) is 
correlated with a reduced risk of relapse[22-24] but is less 
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Introduction
Approximately one third of newly diagnosed invasive breast 
cancers occur in women under 50 years of age.[1,2] It is 
likely that more women will be diagnosed with early-stage 
breast cancer at younger ages as a result of demographic and 
lifestyle changes, as well as progress in screening.[3,4] Ovarian 
suppression is the oldest systemic treatment available to patients 
with breast cancer.[5] It was also the first systemic adjuvant 
treatment to be tested in a randomized trial in oncology.[6] 
Since then, several trials have evaluated its potential role as 
an adjuvant therapy in patients with early breast cancer.[7] 
Although there is evidence that ovarian suppression affords an 
overall survival benefit at least up to 20 years of follow‑up in 
premenopausal patients,[7] its use is still highly controversial.
Hormone receptor (HR)–positive breast cancer is the most 
common subtype,[8] and decades of clinical trials optimizing 
adjuvant endocrine therapies have led to significantly improved 
outcomes.[9] Most recently, large international trials have 
shown decreased breast cancer recurrence rates with extended 
endocrine therapy[10] and adjuvant ovarian suppression.[11,12]

Expert group of oncologist meet in the update in 
oncology-X-2017 to discuss on available strategies for treatment 
of ovarian suppression in early breast cancer by adjuvant 
therapies.
The update in oncology-X-2017 was organized by Sir Ganga 
Ram Hospital and the group met to discuss and arrive at a 
consensus statement to provide community oncologists practical 
guidelines for challenging common case scenarios in Breast 
Cancer out of these we would discus about ovarian suppression 
in EBC (Adjuvant) in this chapter. While the discussions will 
take the scenario as exists in India as a representative country 
with limited resources, the final manuscript is applicable 
globally.[13,14]
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In 2003, the International Breast Cancer Study Group (IBCSG) 
initiated two randomized, phase 3 trials, the Suppression 
of Ovarian FunctionTrial (SOFT) and the Tamoxifen and 
Exemestane Trial (TEXT), involving premenopausal women 
with hormone-receptor–positive early breast cancer.[11,12,26] 
SOFT was designed to determine the value of adding ovarian 
suppression to tamoxifen and to determine the role of adjuvant 
therapy with the aromatase inhibitor exemestane plus ovarian 
suppression in premenopausal women.
In SOFT, adding ovarian function suppression (OFS) to 
tamoxifen did not significantly improve disease‑free survival 
versus tamoxifen alone in the overall population.[11] However, 
the addition of OFS improved disease outcomes in women at 
sufficient risk for recurrence to warrant adjuvant chemotherapy 
and who remained premenopausal thereafter.
The effect of OFS on patient-reported outcomes in patients who 
received adjuvant tamoxifen was investigated in the Zoladex in 
Premenopausal Patients (ZIPP)[27,28] and the Eastern Cooperative 
Oncology Group E-3193[29] trials. Results indicate a greater 
detrimental effect on menopausal symptoms and sexual activity 
during treatment with OFS compared with tamoxifen alone.[27-29] 
In E-3193, overall QoL was worse when OFS was added to 
tamoxifen compared with tamoxifen alone at 3 years, with 
subsequent lessening of differences.[29]

While results from adjuvant endocrine therapy for postmenopausal 
women have recently improved through the use of aromatase 
inhibitors (AIs), this type of treatment continues to be a major 
clinical dilemma for premenopausal patients. Postmenopausal 
women with endocrine responsive disease are offered, at various 
times after surgery, with or without chemotherapy, a choice of 
endocrine therapies with either tamoxifen[30,31] or an AI.
The latter has been tested in postmenopausal women either 
after surgery,[32] after 2 to 3 years of tamoxifen to complete 
standard duration of this drug,[33] or after 5 years of tamoxifen 
to further reduce the risk of relapse, especially for patients at 
high risk of recurrence (ie, node-positive disease).[34]

There are several open questions that must be considered when 
experts discuss on the data ovarian suppression as adjuvant 
treatment for premenopausal patients. These include the type and 
duration of ovarian function suppression as well as the best way 
for it to be combined with other types of endocrine therapies, 
including selective estrogen receptor modulators (SERMs), AIs, 
and selective estrogen receptor down regulators (SERDs). In 
fact, data on the essence and extent of endocrine effects of 
chemotherapy are scant and the specific roles of both ovarian 
function suppression and of chemotherapy remain uncertain.
Ovarian Function Suppression/Ablation
Ovarian Suppression was the first form of systemic treatment 
for advanced breast cancer.[35] Its use as an adjuvant therapy 
was suggested several decades later, and the first randomized 
trials of ovarian ablation in the adjuvant setting began in 1948. 
A meta-analysis of these early trials by the Early Breast Cancer 
Trialists’ Collaborative Group (EBCTCG) has unequivocally 
established that ovarian ablation as a single intervention, 
whether induced by surgery or radiotherapy, is associated 
with significant improvement in recurrence-free and overall 
survival (OS) among women less than 50 years of age at the 
time of treatment.[7]

Table 7: Question 6 - For node negative cases, your 
choice will be?
Expert group consensus: Node negative high risk patients should 
receive ovarian suppression

Table 2: Question 1 - Will you opt for ovarian 
suppression?
Options (%) Yes No
Percentage of polled oncologists 67 33
Expert group consensus: Ovarian suppression is recommended

Table 3: Question 2 - With ovarian suppression will you 
opt for?
Options (%) Tamoxifen AI
Percentage of polled oncologists 0 100
Expert group consensus: Ovarian suppression is recommended using AI. 
AI=Aromatase inhibitor

Table 4: Question 3 - In hormone receptor negative 
patient, will you opt for luteinizing hormone-releasing 
hormone agonist for fertility preservation?
Options (%) Yes No
Percentage of polled oncologists 50 50
Expert group consensus: LHRH agonists is a valid option for fertility preservation in 
HR negative patients with early breast cancer. LHRH=Luteinizing hormone-releasing 
hormone, HR=Hormone receptor

Table 5: Question 4 - How do we monitor the 
postmenopausal status?
Expert group consensus: Postmenopausal status by hormonal 
evaluation should be monitored at baseline and at regular intervals on 
follow‑up as surrogate marker for efficacy of the treatment

Table 6: Question 5 - Will the number of nodes 
involved  influence your decision?
Expert group consensus: Yes

Table 1: Question categories addressed by the update in 
oncology-X-2017

Broad question title
Case 1‑38‑year‑old premenopausal lady diagnosed with infiltrating 
duct carcinoma left breast. She undergoes modified radical 
mastectomy. HPE results - T2N1M0. ER positive, PR positive, HER 
2/neu negative. After adjuvant chemotherapy, she needs hormonal 
therapy

Question 1 - Will you opt for ovarian suppression?
Question 2 - With ovarian suppression will you opt for SERM or 
AI?
Question 3 - In HR negative patient, will you opt for LHRH 
agonist for fertility preservation

Three additional questions on the controversial topics added by the 
moderators on which the expert panel gave their consensus

Question 4 - How do we monitor the postmenopausal status?
Question 5 ‑ Will the number of nodes involved influence your 
decision?
Question 6 - For node negative cases, your choice will be?

Update in oncology-X-2017
ER=Estrogen receptor, PR=Progesterone receptor, HER 2=Human epidermal 
growth factor receptor 2, SERM=Selective estrogen receptor modulator, 
AI=Aromatase inhibitor, HR=Hormone receptor, LHRH=Luteinizing 
hormone-releasing hormone

likely to be achieved in very young women. International 
consensus guidelines for breast cancer management in young 
women suggested that the addition of a gonadotropin-releasing 
hormone (GnRH) agonist to tamoxifen be discussed on an 
individualized basis.[25]
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Surgical Oophorectomy
Surgical oophorectomy was the first form of ovarian ablation 
tested. It causes an immediate and permanent drop in ovarian 
steroid production. Current methods of laparoscopic surgery 
have dramatically reduced operative morbidity and mortality. 
Salpingo-Oophorectomy is assumed also to reduce the risk of 
ovarian cancer in women who are carriers of predisposition 
genes.[36,37]

Radiation‑Induced Ovarian Suppression
Radiation-induced ovarian suppression is performed 
using several treatment algorithms, ranging from 4.5 Gy 
in one fraction to 10 to 20 Gy over five to six fractions. 
Radiation-induced ovarian ablation is a safe and simple 
outpatient approach, but it may be incomplete or significantly 
delayed in some women.[36] Biochemical verification of ovarian 
function cessation is thus required.
Gonadotropin Hormone‑Releasing Hormone 
Analogs
Time-limited ovarian function suppression can be achieved 
with luteinizing hormone- or gonadotropin hormone-releasing 
hormone (LHRH or GnRH) agonists. LHRH agonists have been 
used during the past 25 years and are safe and reversible with 
no permanent ovarian dysfunction and with a side effect profile 
related to menopausal estrogen deprivation symptoms.[36,38]

The response rate with goserelin was similar to that of 
oophorectomy in patients with metastatic breast cancer.[38] 
There is no convincing comparison among the three forms of 
ovarian function suppression/ablation, and the current preferred 
use of GnRHanalogs is due to their reversible action. Hence, 
duration of treatment is potentially most critical in decision 
making.[39]

Chemotherapy
Cytotoxic chemotherapy represents a fourth form of ovarian 
suppression because of its capacity to cause temporary or 
permanent ovarian dysfunction in premenopausal women. 
Chemotherapy has been the mainstay of adjuvant therapy for 
premenopausal women with node‑positive disease since the first 
trials of combination chemotherapy demonstrated significant 
benefits, especially for the younger cohort.[40,41] The use of 
chemotherapy was not considered a reasonable option for 
the minimal- or low-risk group of patients, despite available 
information on the efficacy of adjuvant chemotherapy, mainly 
in premenopausal patients.[42] How much of this benefit is due 
to the endocrine effects of chemotherapy is still a matter for 
research.[22,43]

It has been argued that cytotoxic chemotherapy is beneficial 
for premenopausal women with breast cancer because it causes 
premature menopause. Studies to date have not resolved the 
issue, although evidence appears to support the hypothesis of 
a dual mechanism of action of chemotherapy in this patient 
population: direct cytotoxicity and ovarian suppression resulting 
from chemotherapy-induced ovarian failure.[44]

Although the meta-analysis demonstrating a highly clinically 
significant benefit of ovarian ablation mainly compared the 
roles of radiation-induced and surgery-induced castration 
versus control not involving ovarian ablation, there is no 
scientific reason why chemotherapy-induced ovarian failure 

would not confer benefit, particularly in patients with hormone 
receptor–positive disease.[7]

Other Endocrine Therapies‑ AIs
Estrogens have a crucial role in breast cancer. Estradiol 
is biosynthesized from androgens by the enzyme complex 
called aromatase. Inhibition of aromatase is an important 
approach for reducing growth stimulatory effects of estrogensin 
estrogen-dependent breast cancer. Both steroidal and 
nonsteroidal AIs have shown clinical efficacy for the treatment 
of postmenopausal breast cancer.[45]

Treatment with AIs in premenopausal women together with 
GnRH analogs is obviously potentially effective. The combined 
use of goserelin and anastrozole as second-line endocrine 
therapy following progression on goserelin and tamoxifen 
produced significant clinical responses of worthwhile duration, 
with demonstrable endocrine changes, in premenopausal 
women (n = 16) with advanced breast cancer.[46]

Today, virtually all premenopausal women with 
lymph-node–positive, steroid hormone receptor–positive disease 
receive chemotherapy, despite the absence of evidence showing 
that it is necessary for all such women. Endocrine therapy alone, 
with ovarian function suppression and tamoxifen or an AI, may 
be sufficient to achieve excellent outcomes without chemotherapy, 
especially for patients at low risk of recurrent disease.[47]

Tamoxifen
The EBCTCG updated its overview analysis of tamoxifen 
trials in 1995 and results were available in the 1998 report.[48] 
Among women with ER-positive tumors, when the data were 
analyzed by age and duration of tamoxifen therapy, the trials 
in which tamoxifen was given for 5 years to women younger 
than 50 years revealed proportional risk reductions of 45% 
in recurrence and 32% in mortality. Unfortunately, EBCTCG 
analyses of tamoxifen conducted in 1990 and reported in 1992 
showed only a modest effect of tamoxifen on recurrence and 
no effect on mortality for women below the age of 50 years.[49] 
This analysis of the tamoxifen effect was conducted across 
the board without considering the role of ER status of the 
primary and combining results of trials with various durations 
of tamoxifen and with and without chemotherapy.[50] Tamoxifen 
is associated with a variety of side effects including increased 
risk for endometrial cancer and thromboembolic disorders.[51] 
Investigations of bone mineral density in patients treated with 
prolonged tamoxifen have reported a possible decrease of 
density in premenopausal women.[52]

Combining Biological Compounds with Endocrine 
Agents
Most traditional cancer treatment regimens are generally 
nonselective, inducing cytotoxicity in normal as well as in 
malignant cells. In developing novel anticancer agents, the 
goal is to target specific molecular lesions within tumor 
cells (eg, HER-2), leading to improved cure rates and reducing 
cytotoxicity in normal cells.[53] Advances in the understanding 
of tumor pathobiology and molecular biology have allowed 
the development of targeted therapies.[54] The human epidermal 
growth factor receptor family of receptors is considered 
an important therapeutic target, and various types of small 
molecules, including monoclonal antibodies, protein tyrosine 
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kinase inhibitors, and vaccines are in development as potential 
therapies for metastatic breast cancer.[54,55]

Conclusion
For women who were at sufficient risk for recurrence to 
warrant adjuvant chemotherapy and who remained 
premenopausal, the addition of ovarian suppression improved 
disease outcomes. We conclude that for premenopausal 
women with hormone-receptor–positive breast cancer, adjuvant 
treatment with ovarian suppression plus the aromatase inhibitor 
exemestane, as compared to ovarian suppression plus tamoxifen, 
provides a new treatment option that reduces the risk of 
recurrence.

Take Home Message
Case - 38 year old premenopausal lady diagnosed with 
infiltrating duct carcinoma left breast. She undergoes modified 
radical mastectomy. HPE results – T2N1M0. ER+ve, PR+ve, 
HER2NEU - ve. After adjuvant chemotherapy followed she needs 
hormonal therapy?
1. Ovarian suppression is recommended using Aromatase 

inhibitor
2. In HR negative patient, use of LHRHa for fertility 

preservation is an option
3. Post menopausal status should be monitored at baseline and 

at regular intervals on follow-up as surrogate marker for 
efficacy of the treatment.

4. Ovarian suppression should be used on all node positive 
patients. For node negative cases, ovarian suppression is 
recommended only for high risk patients. 

5. Ovarian suppression plus the aromatase inhibitor 
exemestane (as compared with ovarian suppression plus 
tamoxifen) provides a new treatment option that has the 
potential to reduce the risk of recurrence.
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