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ASSOCIATION OF IMMUNOHISTOCHEMISTRY LEPTIN EXPRESSION WITH
PLASMA ELISA LEPTIN LEVELS IN INVASIVE DUCTAL CARCINOMA BREAST

ABSTRACT:

BACKGROUND:

Breast cancer is one of the leading causes of cancer-related deaths in women globally. Many
markers have been identified in breast cancer tissue, including estrogen receptor,
progesterone receptor, HER2 neu, Ki67 & adipokine markers. The most crucial mediator in
the relationship between obesity and breast cancer is leptin, which encourages beginning,
development, growth, and spread of tumors. Breast cancer development and progression are
significantly influenced by leptin, which is present in both blood & tissue.

AIMS & OBJECTIVES:

To evaluate the association between the leptin immunohistochemistry expression in the tissue
sectionsand leptin plasmalevels in the invasive/infiltrating ductal carcinoma of the breast.

To determine the proportion and intensity of immunohistochemistry expression of leptin in

tissue sections, plasma leptin levels by Elisa method in blood sample and to evaluate the

association between the leptinimmunohistochemistry expressionand Elisa leptin levelsin the

invasive ductal carcinoma of the breast.

MATERIALS & METHODS:

Laboratory observational cross-sectional study done for the time period of 18 months.

Tissue sections of invasive ductal carcinoma breast cases were taken for IHC leptin
expression. Plasma Elisa leptin levels were estimated with the plasma extracted from blood
samples. The association between IHC leptin expression and plasma leptin levels with other
clinicopathological parameters was determined. All the data was entered in Microsoft XL
sheet and statisticalanalysis was done by SPSS 22 software.

RESULTS:

Among the study population, 92.3%cases show IHC leptin positivity. Plasma leptin levels

were recorded with the range of 13.21ng/ml-79.54ng/ml and mean of 40.92+20.05ng/ml.

XXVi




Among various parameters studied, immunohistochemistry leptin expression in relation to

size of tumor (p value-0.04) & stage of tumor (p value-0.05) were showing statistically
significant value. Elisa leptin levels in relation to parity (p value—0.04), estrogen (p value —
0.01) and progesterone (p value — 0.005) receptors were showing statistically significant
values. However, the correlation of IHC expression of leptin and plasma leptin levels with
other clinicopathological parameters were not statistically significant.

CONCLUSION:

Correlation of ELISA —Leptin with IHC- Leptin levels were found to be weak positives and
non-significant. Among the various parameters studied, the immunohistochemistry leptin
expression in relation to size of the tumor & stage of the tumor were showing statistically
significant value. Elisa leptin levels in relation to parity, estrogen receptor and progesterone
receptor were showing statistically significant values.

KEY WORDS:

Breast Cancer, Leptin, Immunohistochemistry, Elisa.
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INTRODUCTION:

Breast cancer (BC) is one of the leading causes of cancer-related deaths in women globally.
BC is the second most frequent type of cancer overall. In 2018, there were 6,26,679 breast
cancer deaths and 20,88,849 new cases of the disease worldwide (11.6%).2 According to the
American Cancer Society, breast neoplasms are the most common kind of cancer among
women, accounting for over 1,700,000 newly diagnosed cases and 5,80,000 BC deaths in the
US in 2015.1 According to the Saudi Cancer Registry, BC has a comparable ranking among
malignancies and neoplasms in Saudi Arabia, accounting for 25.8% of all recorded
neoplasmsin femalesin 2012.% In India, the incidence of BC in female populationis 25.8 per
1,00,000 and the mortality rate is 12.7 per 1,00,000. Incidence of breast cancer rate in
Bangalore is 34.4%.3 Prevalence of the breast cancer in kolar district was reported as 6.4 % of

total female cancers.*

According to the WHO, there would be 6,85,000 deaths and 2.3 million new cases of BC
worldwide in 2020.° The most frequent malignancy in the globe as of the end of 2020 was
breast cancer, which had been diagnosed in 7.8 million women in the five years prior.° Breast
cancer is the type of cancer that causes the most disability-adjusted life years (DALY) loss in

women worldwide.®

The lining cells (epithelium) of the glandular tissue's ducts (85%) or lobules (15%) are where
breast cancer begins. The cancer is initially contained within the duct or lobule ("in situ"),
where it often exhibits no symptoms and carries a minimal risk of disseminating
(metastasis)®. Humans have been aware of breast cancer since the time of the Ancient
Egyptians.’

In every nation in the globe, women can get breast cancer (BC) at any age after puberty, and
the prevalence increases as people age. Little changed in breast cancer mortality from the
1930’s to the 1970’s. In countries with early detection systems combined with various forms

of therapy to eradicate invasive sickness, survival rates started to increase in the 1980’s.8

Many markers have been identified in breast cancer tissue, including the estrogen receptor
(ER), the progesterone receptor (PR), Human epidermal growth factor receptor 2 (HER
2Neu), and Ki67. Some cancer-associated adipokines, such as leptin, adiponectin, Interleukin
6 (IL-6), chemokine ligand 2 (CCL-2), chemokine ligand 5(CCL-5), and others, are being

employed in the diagnostic methods, therapy, and further prognosis of breast cancer.®

Page 1



Abdominal obesity contributes to the creation of an environment that favors cancer growth. °
Obesity has been linked to cancer, namely breast, endometrial, ovarian, thyroid, and prostate

cancer.1!

The most crucial mediator in the relationship between obesity and breast cancer is leptin,
which encourages the beginning, development, growth, and spread of tumors.'?Through its
interactions with other signaling molecules such estrogen receptor, growth factors, notch, and
inflammatory factors, leptin increases the risk of breast cancer.® Breast cancer cells invade
more readily when the epidermal growth factor receptor is transactivated by leptin and insulin
like growth factor 1 (IGF-1) signaling.4

RESEARCH QUESTION:

Does plasma leptin level have any association with immuno-expression of leptin in tissue

sections in cases of invasive/infiltrating ductal carcinoma of the breast?
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AIMS AND OBJECTIVES

AlM:

To evaluate the association between the leptin immunohistochemistry expression in the tissue

sectionsand leptin plasma levels in the invasive/infiltrating ductal carcinoma of the breast.

OBJECTIVES:

1) To determine the proportion and intensity of immunohistochemistry expression of leptin

in tissue sections in the invasive/infiltrating ductal carcinoma of the breast.

2) Estimation of plasma leptin levels by Elisa method in the invasive/infiltrating ductal

carcinoma of the breast.

3) To evaluate the association between the leptin immunohistochemistry expressionand Elisa
leptin levels the invasive/infiltrating ductal carcinoma of the breast.
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REVIEW OF LITERATURE:

EMBRYOLOGY & DEVELOPMENT:

EMBRYOLOGY:

At sixth week of pregnancy, mastogenesis, or the development of the breasts, begins. At the
seventh week, milk line which forms a distinct linear elevation, emerges. The beginnings of
breast, which will ultimately develop into the mature breast, are formed from the thicker
white line towards the end of the eighth week. The number of basal cells increases during
development. Nipple areolar complex will be formed at approximately 30 weeks of gestation

as a result of papillary bag which will be blocked. At around 38-40 weeks, nipple develops.*®

PRENATAL BIOPSY:

The establishment of primary/initial mammary bud and the formation of a primitive
mammary gland are 2 basic stages/steps of prenatal breast development!® Early
embryogenesis is essentially hormone independent,'® but second trimester development

depends on hormones and regulatory factors.'’

Notably, there are no gender differences in human breast growth during pregnancy. The
progressive, unique phases of intrauterine breast development are described here, and they
show notable variances at comparable stages and have a loose correlation with gestational

age.l’

FIRST TRIMESTER:

Progenitor cells unique to the mammary tissue can be detected as early as four to six weeks
of gestation.® Around day 35 of pregnancy, the thoracic epidermis begins to grow paired
areas of epithelial cells. The two ridges between the fetal axilla and inguinal area are known

as the mammary crests or milk lines and are the result of these unique sites of growth. 8
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Figure 1: Embryology of normal breast. **

Under the inductive impact of regulatory substances released by the mesenchyme, the
primary/initial mammary bud will start to form downwards and into the underlying
mesenchyme by the end of first trimester.?2® The main mammary bud then grows and shifts
from a more dorsal to a ventral location.?* There are six indentations along its basolateral
edge, which will serve as the locations of any subsequent secondary mammary outgrowths 2°.
This cell core continues to evaginate into the underlying stroma, surrounded by a more

cellular zone of fibroblast-like cells within a collagenous mesenchyme.??

SECOND TRIMESTER:

The mesenchyme that surrounds the parent bud is formed vertically by each secondary
epithelial bud, which has a slender stalk and bulbous end.?? In order to form secondary buds,
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which in turn give birth to lactiferous ducts, the secondary epithelial sprouts canalize and

gather.®

The gland's fundamental structure is set by the time a baby is six monthsold. At this stage, a
bed of thick fibroconnective tissue stroma with a well-defined tubular architecture is noted.?3
This is also the point at which both boys' and girls' breast tissue may be visible.?*

THIRD TRIMESTER:

The third trimester is when the secondary epithelial buds repeatedly branch and canalise.'%2°
On the ultimate structure of breast at birth, there is disagreement. Some claim that the breast
at birth shows no signs of lobular formation, simply ductal elements with the surrounding
stromal components, despite the fact that most authors agree that these secondary process

finish in rudimentary lobular elements.>2°26

The loose fibroconnective tissue stroma becomes more vascular in the latter stages of
pregnancy. Limited secretory activity in the late-term fetus and newborn kid may result from

a complex, as yet unexplained combination of maternal, placental, and fetal hormones. 2326

Each of the 15 to 20 lobes of glandular tissue that have formed at term contains a lactiferous
duct. The mammary pit is where these ducts emerge onto the breast tissue. The skin covering
the breast and the Cooper's fibrous suspensory ligaments, which connect the breast to the

pectoralis major fascia, support the breast.?%2¢

INFANT BREAST:

Some features of breast development and involution take place within the first two years of
life.262” From two years of life until puberty, the typical gland is dormant. 2628 The newborn's
breast is often palpable at delivery, with varied amounts of tissue and no obvious gender
differences. 2° As many as 70% of term newborns have transitory milk production and/or
unilateral or bilateral breast augmentation as a result of pituitary gland releasing prolactin due

to stimulation by maternal estrogens in the newborn.?7:3
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PREPUBERTAL DEVELOPMENT OF BREAST IN FEMALES:

ANATOMICAL GROSS CHANGES (TANNER STAGES):

Tanner described the most well-known macroscopic stages of breast development during
adolescence.’® These profound structural changes first manifest during stagel, the
preadolescent period with just elevation of the papilla. The stroma and parenchyma have
finished developing and are no longer in their infancy. The first secondary sexual trait to
manifest is breast development, which typically occurs 6 months before pubic hair growth. 3!
Puberty is the initial catalyst for mammary development, and estrogen’s impact is reliant on
the presence of pituitary growth hormone and growth hormone's ability to stimulate the

manufacture of insulin-like growth factor-1 (IGF-I) in the mammary gland.*?

Stage 2 in tanner’s entails development of breast bud along with the elevation of nipple, the
production of a tiny bit of breast, and growth of diameter of the aerola.*® tanner stage 3,
which is acquired at a median age of 12.5 years, is marked by more amount of growth of
areola and breast. The contours are not yet separated, as far as is known.3%3! A pubertal girl's
breast size difference is frequently observed between the stages 3&2 and tends to lessen in
stages 4 &5. *3 Reconstructive surgery may be an option if there is chronic significant breast

asymmetry, usually after Tanner 5 breast maturity is attained.3°33

Figure 2: Tanner’s Staging °
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ANATOMY3436.

To comprehend the diseases that breast gets affected with and create the planning which is
required for surgical procedure, a thorough understanding of the anatomical structure of the
breast is necessary. Most breasts exhibit some degree of asymmetry when examined.
Kyphosis, scoliosis, and various pectus deformities are some other deformities.

Most of the breast tissue is formed by glandular and fatty components. However, each person
has a different ratio of fatty tissue to glandular tissue. The sex hormone estrogen has a
significant impact on breast development. Estrogen levels fall as menopause approaches,

which also causes the glandular tissues to shrink.

Early in life, the breast organs will be there from 2" to 6™ ribs; as the breast ages and sags, it
may, however, extend to below the sixth rib. The base of the breast or the posterior wall is
formed by pectoralis major muscle. The Cooper ligaments hold the breast to the pectoralis
major fascia. However, because of their flexibility, these ligaments permit breast movements.
The Cooper ligaments in the majority of women stretch with time and ageing, eventually
leading to a ptotic breast. Gravity makes the lower pole of the breast fuller than the upper
pole. The Spence tail extends in the lateral edges of the breast and axilla.

The nipple is often located slightly above the inframammary crease& is seen in at 4" rib in

the midclavicular line.

GLANDS:

The breast's underlying tissue is formed by glandular and fatty components. The fat to
glandular component ratio keeps on changing due to factors such as age, menopausal status,
parity status, as menopause approaches, a drop in estrogen levels causes glandular tissue to

shrink and fatty tissue to expand.

STRUCTURE OF NIPPLE:

When breastfeeding, the nipple is crucial. For effective nursing, a nipple must be at least
seven millimeters long. However, the nipple's topography varies greatly; it might be flat,

short, or even inverted, which can make it difficult for certain women to nurse.
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NERVES:

The intercostal nerves T3-T5's branches provide the breast with sensory type of innervation.
The cervical lower plexus is one of an additional nerves that offer sensory innervation. The

lateral cutaneous branch of the T4 nerve is where the nipple's sensation comes from.

BLOOD SUPPLY:

The deep underlying arterioles that supply the breast parenchyma connect with the subdermal

plexus, which is responsible for supplying blood to the breast surface.
The breast receives blood from:

1.Thoracoacromial artery

2.Internal mammary perforators (2" to 5%

3.Lateral thoracic artery

4.Thoracodorsal artery

5.Terminal branches of internal perforators (3" to 8%").

At least 60% of the blood flow overall comes from the internal mammary artery's

superomedial perforators.

THE LYMPHATIC SYSTEM:

Breast contains considerable lymphatic drainage that extends throughout the breast both
superficially and deeply. The areolar and subareolar plexus make up the superficial
lymphatics. The axillary lymph nodes are ultimately reached by the superficial lymphatics as

they progress posteriorly and medially.
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Figure 3: Normal breast anatomy *’

NORMAL HISTOLOGY OF BREAST:

The breast’s normal histology is made of acini and ducts which are arranged in the form of
lobules and the stromal component comprising of predominantly adipose along with fibrous
components. The two major constituents are stromal and epithelial elements. The dual
layered epithelial lining by lobular systems and the ducts, which is rested on basement
membrane is surrounded by stromal tissue. Columnar to cuboidal cells make the inner layer
of the ducts and outer layer is formed by the myoepithelial cells. The ductules, ducts and the
acini are surrounded by the basement membrane. 38

The lobular units of terminal ducts are composed of:

1. Terminal ductules, the epithelium of which is differentiated into secretory acini which is
seen in lactationand pregnancy.

2.Collecting ducts (Intralobular)

3.Intralobular stroma (specialized).

All the lobes drain into their own lactiferous ducts which finally opens into nipple.*°
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Figure 4: Normal histology of breast. (ELD — Extralobular ducts, TD — Terminal ducts,
L — Lobules)*°

ETIOLOGY AND RISKFACTORS:*142

Many factors are there which play role in development of carcinoma breast. Some of the

important factorsare:

Geographical place: Western population is seen to be more affected than in Indian
population.

Familial history- 5-10% of carcinoma breast cases are seen to show autosomal
dominant pattern of inheritance.

Endogenous hormones: Late first pregnancy (>35 years), early menarche, delayed
menopause, nulliparous women, non-lactational women show increased risk of breast
cancer.

Molecular genetics: Mutations in genes such as PTEN, P53, BRCAl & BRCA2
shows increased risk for breast cancer.

Lifestyle patterns: Obesity, lack of physical exercise, smoking & alcohol intake show
increased incidence for breast cancer development.
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6. Benign lesions: Patients who are previously diagnosed with any benign breast lesion
are at increased risk of developing malignancy.

7. Environmental risk factors: Prolonged exposure to harmful ionizing radiation.

8. Hormone therapy: Women who are on medical contraceptive pills, who are put on

hormone replacement therapy also show increased risk.

ETIOPATHOGENESIS: 4143

There is increased rate of carcinoma breast cases worldwide. Most commonly it is seen

affecting postmenopausal women. Carcinoma of breast can occur in women who have
mutations in their genes or it can also be seen sporadically. Environmental factors are seen to
affect in hereditary forms of breast cancer where as both environmental and genetic factors
play role in development of carcinoma in sporadic cases. Developed countries when
compared to developing countries show higher incidence (sixfold) of developing breast
cancer.

Genetic mutations in genes such as PTEN, P53, BRCA1& BRCA2 show higher risk and
chances of developing breast cancer. It is a huge task in cases of breast cancer to know the
etiopathogenesis, detection in initial stages, decision for therapy and to know its outcome.
The identification of most susceptible genes playing role in development of breast cancer has
a chief role in understanding the etiopathogenesis of both sporadic and familial forms.
Various types of factors will increase the risk and the chance of breast cancer which includes,

environmental factors, lifestyle variations, hormonal changes, genetic factors.

MOLECULAR MECHANISM OF CARCINOGENESIS:*

Carcinoma breast shows diversity in its molecular mechanisms which has multiple processes

that ultimately will result in the initiation, progression of the disease and the metastatic
nature. There are three major groups into which carcinoma of the breast can be divided into
which are the luminal subtypes along with positivity in hormone receptors (HR+), oncogene
HER2 (HER2+), and the triple negative variant. New subtypes are added recently. With the
help of this additional genes and the mutations, they give the molecular mechanisms and the

pathway leading to tumerogenesis.**

Many oncogenes which are responsible for carcinogenesis are seen to play major role in

carcinogenesis and metastatic ability in breast cancer. Resistant phenotypes are seen
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emerging due to mutations and dysregulation of apoptotic pathway which are seen in driver
oncogenes, which will ultimately affect the survival and therapy. Hence, targeting of the
drivers and downregulating them is pursues in various cancers, including carcinoma of the
breast. In patients with HER2 positive subtypes, targeted endocrine therapies are given,

which are showing good outcome.*

New targeted therapies based on molecular mechanisms are recently developed which are the
inhibitors in the DNA repair, which are seen in breast carcinomas with BRCA mutation,
CDK4/6 inhibitor for both hormone receptor positive and HER2 negative variants of cancer
breast cases.**

CLINICAL FEATURES:

Most common complaint among women is lump in the breast, which is slow growing and
may or may not be associated with pain. Many of the times, they are identified in screening
programs. Patient can also present with complaints such as discharge from the nipple,
dimpling of the skin, puckering of skin, retraction of the nipple, eczematous changes. Bloody
nipple discharge most commonly leans towards malignancy whereas skin involvement
showing flaky, crusting of skin is seen in Paget’s disease. Peau d’ orange appearance is seen
if the underlying lymphatics are involved. Fungating lesion or ulcerated lesion usually

indicates advanced stage of the disease.

Sometimes very rarely patients can also present with lymphadenopathy which is seen in
axilla and supraclavicular region with absence of breast lesion. Metastasis to other organs
will the presenting complaint of patients with advanced disease. The symptoms depend on the
site of metastasis and organ involved. Most common bone metastasis is seen to vertebra
(lumbar). Patients show pathological fractures in underlying bine is involved by the tumor.
Other manifestations include ascites, which is seen as a later complication. Ovarian
involvement is seen via trans coelomic spread of the tumor. Similar complaints can be seen in
benign breast lesions as well, hence radiological workup has to be done in all patients with
lump in the breast especially in elderly women, followed by cytological evaluation and/or

histopathological sampling.
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WHO CLASSIFICATION OF CARCINOMA BREAST:*

Tablel: WHO classification of breast carcinoma.

Epithelial tumors

Micro invasive carcinoma

Invasive breast carcinoma

Invasive breast carcinoma of no special type
Pleomorphic carcinoma
Carcinoma with osteoclast-like stromal giant cells
Carcinoma with choriocarcinomatous features
Carcinoma with melanotic features
Invasive lobular carcinoma
Classic lobular carcinoma
Solid lobular carcinoma
Alveolar lobular carcinoma
Pleomorphic lobular carcinoma
Tubuloalveolar carcinoma
Mixed lobular carcinoma
Tubular carcinoma
Cribriform carcinoma
Mucinous carcinoma
Carcinoma with medullary features
Medullary carcinoma
Atypical medullary carcinoma
Invasive carcinoma with NST with medullary
features
Carcinoma with apocrine differentiation
Carcinoma with signet ring cell differentiation
Invasive micropapillary carcinoma
Metaplastic carcinoma of no special type
Low-grade adenosquamous carcinoma
Fibromatosis-like metaplastic carcinoma
Squamous cell carcinoma
Spindle cell carcinoma

Metaplastic carcinomawith mesenchymal
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differentiation

Chondroid differentiation

Osseous differentiation

Other types of mesenchymal differentiation
Mixed metaplastic carcinoma

Myoepithelial carcinoma

Rare types

Carcinoma with neuroendocrine features
Neuroendocrine tumor, well-differentiated
Neuroendocrine carcinoma, poorly differentiated
Carcinoma with neuroendocrine differentiation

Secretory carcinoma

Invasive papillary carcinoma

Acinic cell carcinoma

Mucoepidermoid carcinoma

Polymorphous carcinoma

Oncocytic carcinoma

Lipid rich carcinoma

Glycogen rich, clear cell carcinoma

Sebaceous carcinoma

Salivary gland/skin adnexal type tumors
Cylindroma

Clear cell hidradenoma

Epithelial-myoepithelial tumors

Pleomorphic adenoma
Adenomyoepithelioma
Adenomyoepotheliomawith carcinoma

Adenoid cystic carcinoma

Precursor lesions

Ductal carcinoma in situ
Lobular neoplasia
Lobular carcinoma in situ
Classic lobular carcinoma in situ
Pleomorphic lobular carcinomain situ

Atypical lobular hyperplasia

Intraductal proliferative lesions

Usual ductal hyperplasia
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Papillary lesions

Intraductal papilloma

Intraductal papillomawith atypical hyperplasia

Intraductal papilloma with ductal carcinoma in

situ

Intraductal papilloma with lobular carcinoma in

situ
Intraductal papillary carcinoma
Encapsulated papillary carcinoma

Encapsulated papillary carcinomain situ

Benign epithelial proliferation

Sclerosing adenosis
Apocrine adenosis
Microglandular adenosis

Radial scar/complex sclerosing lesion

Adenomas

Tubular adenoma
Lactating adenoma
Apocrine adenoma

Ductal adenoma

Mesenchymal tumors

Nodular fasciitis
Myofibroblastoma
Desmoid-type fibromatosis
Inflammatory myofibroblastic tumor
Benign vascular lesions
Haemangioma
Angiomatosis
Atypical vascular lesions
Pseuodoangiomatous stromal hyperplasia
Granular cell tumor
Benign peripheral nerve sheath tumors
Neurofibroma
Schwannoma
Lipoma
Angiolipoma

Liposarcoma
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Angiosarcoma
Rhabdomyosarcoma
Osteosarcoma

Leiomyosarcoma

Fibroepithelial tumors

Fibroadenoma
Phyllodes tumor
Benign
Borderline
Malignant
Periductal stromal tumor, low grade

Hamartoma

Tumors of nipple

Nipple adenoma
Syringomatous tumor

Paget's disease of the nipple

Malignant lymphoma

Diffuse large B cell lymphoma
Burkitt's lymphoma
T-cell lymphoma

Anaplastic large cell lymphoma, ALK-negative

Extranodal marginal zone B cell lymphoma of

MALT type

Follicular lymphoma

Metastatic tumors

Tumors of the male breast

Gynaecomastia
Carcinoma
Invasive carcinoma

In situ carcinoma

Clinical patterns

Inflammatory carcinoma

Bilateral breast carcinoma
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HISTOLOGICAL SUBTYPES:

INVASIVE/INFILTRATING DUCTAL CARCINOMA OF BREAST.
Invasive/Infiltrating ductal carcinoma is the largest group among breast cancers. This

category has group of tumors which don’t show any specific type of histology such as lobular
variant or tubular variant. Other terminologies for this include — invasive ductal carcinoma,
invasive ductal carcinoma not otherwise specified, infiltrating ductal carcinoma. These
tumors show invasion into surrounding stroma and tissues and may show the tendency to

metastasize.4546

GROSS FEATURES:
Macroscopic features vary among different cases. The size of the tumor may range widely

from 1 cm to 10 cms. The contours may be regular/irregular/nodular/showing stellate
configuration. Sharp demarcation between tumor borders and surrounding stroma may not
usually be seen. These tumors will be firm to hard in consistency on palpation. Sometimes
there can be gritty feel while cutting with a knife. Cut surface is grey white in color.

Fig 5A: Photograph showing gross image — Mastectomy specimen
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Figure 5B: Photograph showing gross image — cut section showing grey white tumor

MICROSCOPY:

The cells of the tumor are seen typically in trabecular pattern, cords & in clusters. These will

show predominantly solid and sometimes syncytial pattern of infiltration into adjacent
stroma. Individual tumor cells show abundant amount of eosinophilic cytoplasm, nucleus is
regular, uniform, pleomorphic & showing prominent nucleoli. Mitotic figures can be seen at
places. Many times an associated ductal carcinoma insitu (DCIS) component can also be
seen. Stroma shows proliferation of fibroblastic tissue, also noted are areas of connective

tissue and hyalinization. Necrosis is also noted at places.

% : ,".-.;* \:, &:~' ML Y7, 7

Figure 6: Microphotograph showing microscopy image - H&E — 10X - infiltrating

ductal carcinoma breast
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LOBULAR CARCINOMA:

This entity comprises of about 5-15% of breast cancers. Usually seen as focal tumor with
insitu lobular component. Grossly they appear irregular with poorly defined margins.

Individual tumor cells are small, and are arranged in Indian file pattern.4°4¢

TUBULAR CARCINOMA:

This entity comprises 2% of breast cancers and they are small in size of <2cms. These tumors
show better prognosis and are less aggressive. Majority of the tumors show ER positivity.
Characteristic microscopic feature is the lumina are lined by epithelial cells arranged in one

single layer.4>46

CRIBRIFORM TYPE OF CARCINOMA:

One of the types of invasive malignancy with an intraductal cribriform pattern is called
invasive cribriform carcinoma (ICC). 50% of the tumor may show a tubular pattern. It
constitutes about 0.3%-0.8% of breast cancers and consists of a cribriform pattern in >90%
of the lesion. The tumor has angulated islands, in which bridges of cells form a well-defined
sieve-like pattern. The tumor, which has a majority of cribriform patterns and few tubular
patterns, is also an invasive cribriform carcinoma. A mixed variant of invasion type of
cribriform carcinoma is a tumor composing of <50% of other types of patterns other than
tubular carcinoma. It metastasizes very rarely to the axillary lymph nodes and carries a good

prognosis.*748

CARCINOMA WITH MEDULLARY FEATURES:

It is a broad category that has medullary type of cancers (MC), atypical type of medullary
cancers, and no special type subset of invasive carcinomas. Common features are pushing
type of borders, growth pattern like a syncytium, cells, nuclei showing high grade & a dense

infiltration by lymphocytes. They represent about <1% of all breast carcinomas.*®

METAPLASTIC CARCINOMA:

The incidence of metaplastic carcinomas is just 0.3% of all of the invasive carcinoma. They
are composed of other cellular components apart from the glandular component. The

sarcomatous components vary from spindle cell component, myxoid, bone, and cartilage.
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Gross features vary from well-defined lesions to irregular masses with speculated margins.
Microscopically there are two main subtypes: monophasic "sarcomatoid," also known as
spindle cell carcinoma with squamous component or without squamous components, and the
other one is biphasic "sarcomatoid" carcinoma. The tumor probably is derived from
myoepithelial cells. Based on the myoepithelial cell's presence or absence, metaplastic

carcinomadifferentiates into epithelial and mesenchymal elements. 5051

THE AMERICAN JOINT COMMITTEE ON CANCER (AJCC) STAGES FOR
BREAST CANCER:*?

Table2: T — Primary tumor (pT):

TX Primary tumor cannot be assessed
TO No evidence of primary tumor
Tis Carcinomain situ

Tis (DCIS) Ductal carcinomain situ
Tis (LCIS) Lobular carcinomain situ

Tis (Paget) Paget disease of the nipple not associated with invasive carcinoma and/or

carcinomain situ (DCIS and/or LCIS) in the underlying breast parenchyma.

Tl T1mi Micro invasion 0.1 cm or less in greatest dimension

Tla More than 0.1 cm but not more than 0.5 cm in greatest dimension

More than 0.5 cm but not more than 1 cm in greatest dimension

T1lb More than 1 cm but not more than 2 cm in greatest dimension

Tlc Tumour more than 2 cm but not more than 5 cm in greatest dimension

T2 Tumour more than 5 cm in greatest dimension

T3 Tumor of any size with direct extension to the chest wall and/or to the skin

(ulceration or skin nodules)

T4a Extension to the chest wall (does not include pectoralis muscle

invasion only)

T4b Ulceration, ipsilateral satellite skin nodules, or skin edema (including peau

d'orange)

T4c Both 4a and 4b, above

T4d Inflammatory carcinoma
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Table3: N — Regional lymph nodes (pN):

pNX cannot be assessed

pNO No regional lymph node metastasis histologically

pNO(i-) no regional lymph node metastasis by histology or immunohistochemistry

pNO(mol+) | pNO(i+) : isolated tumor cells (cluster < 0.2 mm and < 200 cells)

pN1mi RT-PCR positive but negative by light microscopy

pN1la micrometastasis (tumor deposit> 0.2 mm and < 2.0 mm or < 0.2 mm and > 200
cells)

pN1b metastasisin 1 - 3 axillary lymph nodes with at least 1 tumor deposit> 2.0 mm

pN1lc metastasis in internal mammary sentinel lymph node with tumor deposit > 2.0
mm

pN2a pN1la and pN1b

pN2b metastasis in 4 - 9 axillary lymph nodes with at least one tumor deposit > 2.0
mm

pN3a metastasis in clinically detected internal mammary nodes with pathologically
negative axillary nodes

pN3b metastasis in > 10 axillary lymph nodes with at least one tumor deposit > 2.0
mm or metastasis to infraclavicular lymph node

pN3c positive internal mammary node by imaging with pN1a or pN1b

PNX metastasis in ipsilateral supraclavicular lymph node

Table 4: Distant metastasis (M):

MO No distant metastases

M1 Distant metastases
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Table5: Stage grouping:

Stage 0 Tis NO MO
Stage IA T1 NO Mo
Stage IB T0, T1 N1 MO
TO, T1 N1 MO

Stage A
T2 NO MO
T2 N1 Mo

Stage 11IB
T3 NO MO
T0,T1, T2 N2 MO

Stage A
T3 N1, N2 MO
Stage I1IB T4 NO, N1, N2 MO
Stage IlIC Any T N3 MO
Stage IV Any T Any N M1

MICROSCOPIC GRADE:

Considering both architecture and cytology have been found to correlate with prognosis,

Elston and Ellis modified the original Bloom and Richardson and Bansal et al.>® grading

schemes based on tubule formation and nuclear degree atypia. This is the Modified Bloom-

Richardson grading system (MBR) (Annexure - 3). It also incorporates the mitotic activity to

the previous classification. The grade is calculated by summing the numbers obtained for

formation of tubules, nuclear pleomorphic features and count of the mitotic activity.%*

Table 6: Modified Bloom Richardson Grading of the tumor:5*

Criteria Score 1 Score 2 Score 3

Tubule formation | >75% 10 to 75% < 10%

Nuclear Minimal variation in | Moderate variation in | Marked variation in

pleomorphism nuclear size and shape | nuclear size and shape | nuclear size and
shape

Mitotic counts per
10 HPF

0-5

5-10

More than 11

Overall grade

Page 23




e Grade 1(score 3,4 or5)
e Grade 2(score 6 or 7)
e Grade 3(score 8 or 9)

Grading is advocated for all, regardless of morphological type, as it serves to prognosticate
the metastasis and survival, independent of the lymph node's status, and predicts

chemotherapy response.

NOTTINGHAM PROGNOSTIC INDEX.*

Table 7: Nottingham prognostic index in breast cancer

NPI Score 5 year survival Prognosis
I <2.4 96% Excellent
I >24-<34 93% Good
" >3.4-5.4 78% Moderate

v >5.4 44% Poor

NPI =(0.2 X S)+ N +G
Lymph nodes = number of lymph nodes, 0=1, 1-3=2,>3 =3

PROGNOSTIC & PREDICTIVE FACTORS:®!

1. Tumor size- It is the largest measured diameter of the tumor. An increase in tumor
size is associated with more chances of distant metastasis rate and poor survival.

2. Histological type - Infiltrating ductal carcinoma is the commonest breast carcinoma
constituting 22%. Inflammatory carcinoma has lower survival rates among different
histological types, but with systemic chemotherapy, the prognosis is better, with 25 to
50% survival rates.

3. Presence of necrosis — Necrosis is an independent prognostic factor. Central necrosis

and fibrosis were observed in large tumors with higher T stage and negligiblein early
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breast cancers. They significantly lack hormone receptors and are associated with a
higher grade.

4. Inflammatory cell infiltrates— The presence of intratumor and peritumor mononuclear
inflammatory cell infiltrate reflects the host defense mechanism against the tumor
cells and is associated with better prognosis irrespective of their hormone receptor
status, grade, and other clinic-pathological characteristics. Macrophages proved to be
beneficial in fighting cancer cells.

5. Lymphatic invasion — This is associated with higher chances of lymph node
metastasis and a higher tumor stage and guides the clinician in considering adjuvant
treatment decisions in chemotherapy contraindicated patients.

6. Vascular invasion — Defined as "penetration by the tumor cells into the lumen of an
artery or vein." It is associated with distant metastasis, larger tumor size, higher grade,
and lower survival. The patients who have a systemic disease or metastatic disease
will have a vascular invasion.

7. Perineural invasion — This is associated with lymphovascular invasion and a higher
grade of the tumor.

8. Stromal characteristics — Tumors with minimal stromal reaction usually have a higher
histological grade and higher nuclear grade. In contrast, tumors with an excellent
stromal response like fibrosisand desmoplasiaare stellate shaped, circumscribed, low
grade, and are likely to be hormone receptor-positive.

9. Axillary node status is commonly associated with disease-free and overall survival
rate. Tumors with higher grade, histological type, stage, and lymphovascular invasion

have increased risk of axillary lymph node metastasis.

TUMOR STROMA:

Breast carcinoma is a diverse illness. Clinically, it has been categorized according to the
degree of ER, PR, and HER2 neu expression. With a better understanding of illness features
and consequences, molecular classification with many subtypes has recently been proposed.
The complex tissue microenvironment in which cancer develops promotes metastasis,
invasion, and persistent growth. Instead of being a cell-autonomous process, the development

of cancer is co-mediated by the tumor microenvironment and cancer cells.56:57
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MOLECULAR CLASSIFICATION :52%8

Table 8 — Molecular classification of breast carcinoma

MOLECULAR SUBTYPE

LUMINAL A | LUMINAL B | HER2 BASAL LIKE
LIKE LIKE ENRICHED
Gene -Expression of | -Expression of | -High -High
expression luminal luminal expression  of | expression  of
Pattern, (low-molecular- | (low-molecular- | HER2 and other | basal epithelial
Clinical and | weight) weight) genes in | genes, basal
biologic cytokeratin’s, cytokeratin’s amplicon on | cytokeratin’s
features and high | and 17912 Low expression
expression  of | moderate to | Low expression | of ER and
hormone weak of ER and | associated
receptorsand expression of associated genes
associated progesterone genes Low expression
genes receptor and | - ~15% of | of HER2 related
- ~60% of | associatedgenes | invasive breast | genes
invasive breast | -~10% of | cancers - ~15% of

cancers
ER/PR positive
HER2 negative
Low
proliferation
rate

invasive breast
cancers

ER positive, PR
low positive
HER2
expression
variable
(positive or
negative)
Intermediate or
high
proliferation rate
(Ki-67 high)

Luminal B tends

ER/PR negative
HER2 positive
(though not all
HER2 enriched
by
subtype
HER2+

clinical

molecular

are

by

definition)
High
proliferation
rate TP53
mutation

common

invasive breast

cancers
Most ER/PR
and HER2

negative (“triple
negative”)

High
proliferation
rate
TP53mutation
common;
BRCA1
dysfunction

(germline,
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to be higher | More likely to | sporadic)
histologicgrade | be high grade | Particularly
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LEPTIN IN HUMAN PHYSIOLOGY:

As a result of the enthusiasm surrounding the discovery of leptin fifteen years ago, this
prototype adipocyte-secreted protein/cytokine was given the name leptin, which is derived
from the Greek for thin, "leptos.” This study also says that adipose tissue is one of the most
active organ with endocrine function and not only an energy storing organ. However, further
clinical trials revealed that leptin was not of much benefit for treating obesity, which caused
some initial disappointment.®®

Leptin, which is a 167-amino-acid by-product of the human leptin gene, was discovered as a
result of positional cloning of ob/ob mice, a mouse strain of obesity that was unintentionally
identified at Jackson Laboratories.®® These mice, who had a homozygous mutation of the
leptin gene, had infertility, hyperphagia, severe obesity, diabetes, neuroendocrine

abnormalities, and considerable weight gain.
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Its levels are seen associated with the body fat content & are mostly released by white
adipose tissue.®! Leptin secretion is pulsatile, like that of many other hormones, and it varies

significantly during the day, peaking in the nights and early hours of morning.5243

Factors promoting leptin secretion:263

Excess energy stored as fat
Glucose

Insulin

Glucocorticoids

Estrogens

Inflammatory cytokines

Factors inhibiting leptin secretion: 5263

Low energy states with decreased fat stores
Fasting states

Catecholamines and adrenergic agonists
Thyroid hormones

Androgens

Inflammatory cytokines.

FACTORS THAT CONTROL THE AMOUNTS OF CIRCULATING LEPTIN:

Specific leptin receptors (ObRs), which are present in both peripheral tissues and the brain,
bind to leptin to modulate its actions. The ObR gene can be spliced to produce several
isoforms. Leptin is believed to be transported via blood-brain barrier through the ObR an iso
form®*. The hypothalamus, a crucial location for control of energy metabolism and function
of neuroendocrine system, significantly expresses the ObRDb iso form, which facilitates

signal’ transmission .

LEPTIN’S CONTRIBUTION TO ENERGY HOMEOSTASIS:

The main nervous system (central) is instructed to checkup on intake of food & spending of
calories in accordance with the level of circulating leptin, which acts as a marker for energy

reserves. Leptin acts on the brain to control hunger, with immediate effects. Leptin controls
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hunger by activating a complex neuronal circuit made up of orexigenic (i.e., appetite-
stimulating) and an orexigenic (i.e., appetite-diminishing) neuro peptides in hypothalamus by
binding to the ObRb-receptor. Leptin influences satiety outside of the hypothalamus by
interacting with the mesolimbic dopamine system, which is involved in the motivation and

reward of food, as well as the nucleus of the solitary tract of the brainstem.5¢

| Leptin - . t Leptin
Hypothalamus: Mesolimbic Brainstem:
dopamine system:
PO: PVH: ARC: VMH: LHA: <> VTA NTS
GnRH- TRH- AgRP/NPY+  BDNF- Orexin+
CRH +/- POMC/CART- MCH+
N - B4 e
Y V’
Neuroendocrine function: ‘ Energy homeostasis:
| Reproductive hormones 1 appetite
| Thyroid hormones | energy expenditure
| IGF-1 ‘
? Cortisol
{ B¢ - I' Y
F AP A ;: §a
'y 1 - 4 )
AT 3L 2%
pE. —f' g \ ' ﬁ
s - |
Energy deficiency Energy excess

Figure 7: Schematic photograph showing leptin pathway®’

THE ROLE OF LEPTIN IN REGULATING NEUROENDOCRINE FUNCTION:

The neuroendocrine response to acute calorie restriction takes place®® as a result of the rapid
reduction in leptin levels that occurs after a fast, prior to any changes in fat mass and out of
proportion to those changes®®. Reduced levels of reproductive hormones prevent pregnancy,
which is an energy-intensive process; decreased thyroid hormone levels slow metabolism;
increased growth hormone levels may release stored energy; and decreased insulin-like
growth factor-1 (IGF-1) levels may slow growth-related processes all contribute to this
response in mice and humans’®. It seems that the interactions between leptin and the growth

hormone and adrenal axis are less significant in humans than in animal models since people
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with congenital leptin deficiency demonstrate normal linear growth and adrenal function,

unlike mice’.

SIGNIFICANCE OF LEPTIN IN METABOLIC SYNDROME, INSULIN
RESISTANCE & WEIGHT GAIN:

Congenitally leptin-deficient individuals, ob/ob mice, db/db mice, and animals with a leptin
receptor mutation all exhibit insulin resistance and other symptoms of the metabolic
syndrome. Leptin therapy in the ob/ob mouse strain lowers hyperglycemia and
hyperinsulinemiaprior to weight loss’2. Leptin therapy has been shown to lower triglyceride,
high-density lipoprotein cholesterol, and low-density lipoprotein cholesterol levels in persons
with congenital leptin insufficiency in conjunction to hyperinsulinemia.”* We currently
understand the mechanisms through which central and peripheral activity mediate these

effects.

LEPTIN IN CARCINOMA BREAST:

Leptin and its receptor expression were studied in breast cancer (n=205) and in the normal
tissue of the breast (30) by Turkish researchers Atalay Karacay | et al. ™ (2022), who also
examined the correlation between leptin and its receptor expression and clinico-pathological
characteristics in breast malignancies. Leptin and its receptor were much more expressed in
tumors of the breast than in healthy breast tissues. Leptin receptor expression and leptin
expression shown a strong association (r = 0.6). Leptin expression levels and ER (r = 0.3) and
PR (r = 0,3) expression levels were correlated positively. Leptin-positive tumors had reduced
HER2 positivity rates. Expression of leptin levels and the grade(histology) were not
correlated (r = -0.1). Invasive ductal carcinoma NSTs had higher percentages of leptin

receptor positive than invasive lobular carcinomas.

In order to assess the blood level of leptin and association with the prognostic variablesin the
patients with cancer of the breast, Iranian researchers Hajati A et al.”* (2022) conducted a
case control study. Breast cancer patients' serum leptin levels were substantially higher than
those of the control group (21.6 vs. 11.8). ER, PR, and HER2 expressions did not
significantly correlate with plasma leptin levels. Additionally, no correlations between leptin

levels and illness stage or grading were found.

Obi N et al.”>(2021) from Germany examined potential associations between time-varying

leptin, adiponectin, and resistin with all-cause mortality & risk of recurrence in a sizable
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cohort of postmenopausal breast cancer patients. They also looked at the role of circulating
adipokines in long-term prognosis. Overall, their investigation found no evidence of links
between adipokines and any result. Adiponectin levels in the highest vs. lowest quintile were
substantially correlated with higher breast cancer-specific mortality in ERPR-negative tumors
(HR 2.51). Adipokines following breast cancer diagnosis were generally not linked to
positive long-term outcomes. High concentrations of adiponectin can be associated to higher
mortality in breast cancer patients with ERPR negative tumors and demand additional

research.

In 58 cats with breast cancer, Gameiro A et al.”® from Portugal in 2021 compared the levels
of leptin and the leptin receptor (ObR) expression in tumor tissues to those of healthy
animals. The results showed that, particularly in cats with luminal B and HER2-positive
tumors, cats with mammary carcinoma have significantly lower serum leptin levels as well as
a lower free leptin index. Interestingly, ulcerating tumors and shorter disease-free survival

were associated with blood leptin concentrations over 4.2 pg/mL (p = 0.0005).

Chinese researchers Liang X et al.”” (2018) done a study for looking into the function of
leptin in breast cancer development. Leptin expression was shown to be higher in breast
cancer tissues in their investigation when compared to nearby healthy tissues. BC patients
had considerably greater serum levels of the leptin protein than healthy controls. A leptin
inhibitor therapy significantly reduced the promoting effects of leptin on the multiplication
and proliferation of breast cancer cells. Leptin increased multiplication of cancer cells and
also activates catenin/wnt pathway. According to their research, leptin may accelerate the

progression of cancer of breast by triggering catenin/wnt pathway.

China's Gu L et al.”® (2018) performed a metanalysis on 43 papers that satisfied the criteria.
Serum leptin levels were often substantially higher in BC patients than in controls (SMD =
0.6). When ethnicity and menstruation status were the only variables included in subgroup
analysis, increased blood leptin - plasma/serum concentrations were likewise seen in
individuals with the BC. Furthermore, serum leptin was noticeably higher in BC individuals
with body mass index >25(SMD = 1.4). Additionally, the blood leptin content was noticeably
greater in the BC patients who had lymph node metastases (SMD = 0.5).

35 papers were used in a metanalysis by Pan H et al.” (2017). In individuals who are
overweight or obese, a subgroup study of BMI found a relationship between BC and serum

leptin levels. Additionally, a postmenopausal woman's menopausal status revealed a
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significant correlation. Furthermore, we discovered a substantial correlation between blood

leptin levelsand BC in Chinese women.

The relationship between the clinicopathological elements in the BC and a leptin phenotype
was examined by Khabaz MN et al.! (Saudi Arabia) in 2017. Leptin cytoplasmic
immunohistochemistry staining was seen in 83.7% of BC patients and 92.6% of controls.
Age, grade, histotypes, the stage, the lymph node involvement, the hormone receptor
phenotypes, tumor recurrence, the HER2 and ER expression were all substantially linked
with leptin immunostaining. All subgroups of clinicopathological characteristics had a
reasonable number of patients with modest staining scores, with the exception of the ER-
negative, PR-positive HER2-receptor phenotype and the mucinous carcinoma, which had a
high degree of the leptin immunoreactivity. Additionally, the results of the Log Rank test
showed that the survival distributions for various types of immunohistochemistry leptin
scores were noticeably different. Unfavorable survival is associated with negative leptin

immuno-staining.

Rodrigo C et al.?° (2017) conducted a study in Sri Lanka to ascertain if serum visfatin,
plasma leptin, soluble leptin receptor, free leptin index, and particular LEP and LEPR
polymorphisms are risk factors for sporadic breast cancer. The levels of leptin, leptin/BMI,
free leptin index, visfatin, and soluble leptin receptor were all considerably higher in the
patients. The K109R A/G polymorphism in the LEPR gene increased the risk of breast cancer
(odds ratio: 4.1). According to multivariate analysis, leptin, soluble leptin receptor, free leptin
index, and the G109 (R109) allele of the LEPR gene K109R polymorphism are all recognized

risk factors for breast cancer.

A research on the effects of metabolic syndrome on leptin and the receptor of it also in the
cancer of the breast was conducted by Carroll PA et al.®! (2011) from Ireland. Individuals
with MetS had considerably greater expression of Ob in MAT and ObR in matching tumour
tissue than patients with cancer who were merely obese or of normal weight. Individual MetS
characteristics, but not obesity indicators, linked with Ob and ObR expression. In fat tissue
and matching tumor samples, respectively, the mRNA expression of leptin ObR and Ob
appears to be related to the presence of obesity in breast cancer. This greater Ob/ObR

expression is primarily characterized by increased insulin resistance.

In a 2009 study, Korean scientists Kim HS et al.®? looked at the expression of leptin and the

leptin receptor in human BC and how that impacted breast cancer patients' prognoses. Leptin
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had positive cytoplasmic immunoreactivity in 39% of the patients, whereas Ob-R had
positive cytoplasmic immunoreactivity in 79% of the patients. Breast cancer leptinexpression
was correlated with a high Ki-67 labelling index. The clinicopathologic variables with
predictive relevance included the histologic grade, the T and N stages, the HER2 status, the
expressions of Bcl-2, Ki-67, and p53, and others. Individuals with leptin-positive breast

tumours and negative hormone receptor status had considerably longer overall survival.

A French investigation on the importance of leptin and leptin receptorsin the development of
cancer was conducted by Jardé T et al.2% in 2008. ObR & leptin expressions were found in
85 &75%, respectively, of the primary BC patients examined. Leptin expression and the
detection of Ob-R were substantially linked. In addition, oestrogen receptor expression and
size of tumor were positively linked with Ob-R expression in primary BC. First, leptin works
on breast tumor cells via an autocrine mechanism, as demonstrated by the co-expression of
leptin & ODbR and leptin in primary breast cancer. Second, the co-expression of Ob-R and
oestrogen receptors raises the possibility that the estrogen & leptin systems interact to
encourage the formation of breast cancer. Finally, the positive correlation between Ob-R
expression and tumour size may indicate that Ob-R is a novel prognostic marker and that

leptin functions as a growth factor.
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MATERIALS AND METHODS:

STUDY DESIGN: Laboratory observational cross-sectional study.
PLACE OF STUDY:: Department of Pathology, SDUMC, Tamaka, Kolar.

SOURCE OF DATA: Primary breast carcinomaspecimens are collected from Department of
surgery and Department of Pathology from R.L. Jalappa Hospital and Research Center

attached to Sri Devaraj Urs Medical College, Tamaka, and Kolar.
DURATION OF STUDY: 18 Months (January 2021 — June 2022).
INCLUSION CRITERIA: All fresh cases of primary Invasive Ductal Carcinoma of Breast

diagnosed by FNAC or TRUCUT Biopsy and confirmed by Mastectomy.

EXCLUSION CRITERIA: Post Chemotherapy , Post Radiotherapy cases , recurrent cases,
male breast cancer, secondary metastasis in breast or any other cancer in the patient, Patients

on medication for Hyperlipidemia ,Pregnancy.

SAMPLE SIZE:

Sample size calculation done by using formula 73"
Formula:

1 1+
To employ Fisher’s arctanh transformation: C[r} = Elng_ l—r
it 2
Given a sample correlation r based on N observations that is distributed about an actual

correlation value (parameter) p, then€{r)is normally distributed with mean €{g}and

variance ¢ =1/(N-3)..
Under the null hypothesis, the test statistic is Z = C(r)~/N—3 whereZ - ¥(0.1)

2
z t+=
The sample size to achieve specified significance level and power is N={ ::( }FJ +3
r
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wherez, is the upper 100(1-p) percentile of the standard normal distribution.

Hypothesis: H,: p=0 versus H,-p=r=0

Data Input:
Input Results

o 001 Calculate

B [005 = N [3 )

r |0.644
Variables | Descriptions
a Significance level (two sided test) 1% 0.01
1-B Power of the test B=95% 0.05
rr Sample correlation r value 0.644
N Minimum Sample size needed 33

* r value used in the calculation from a turkish by Atalay Karacay I et al. " in 2022.

Minimum sample size= 33
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SAMPLE SIZE WITH JUSTIFICATION:-

TOTAL SAMPLES
COLLECTED FOR

Primary Invasive Ductal
Carcinoma of Breast

112

MET EXCLUSION
MET INCLUSION CRITERIA
CRITERIA 12
52 y
J ]
Excl
SAMPLE SIZE xcluded
60
52
Y,

METHODS:

Consent was taken/obtained from all the study participants before starting study. Ethical
clearance obtained from institutional ethical committee, before conducting the study (IEC-
571(a)/2020-21).

All freshly diagnosed primary Invasive Ductal Carcinoma of Breast cases by FNAC or

TRUCUT biopsy and confirmed by mastectomy are included.

Case details are collected from the case files or interacting with the patient, which

include — age, clinical presentation, physical examination findings including relevant
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laboratory and radiological investigations. In local physical examination, site of lesion (right
/left side and quadrant of breast), the size of the tumor, involvement of surrounding
structures, No. of palpable Lymph Nodes including involvement of Nipple / Areola and skin
changes. BMI of the patient are noted and the patient is classified as being the normal BMI /
overweight to that age & geographic status / obese to that age& geographic status / severe
obesity to that age& geographic status / morbid obesity to that age& geographic status /super
obesity according to Asian BMI Criteria.

The breast tissue either TRUCUT or Mastectomy Specimen is fixed in Neutral
Buffered Formalin — 10% — overnight and then grossed as per the SOP of the lab and
representative bits are given from the tumor proper, resected margins including skin, nipple
and areola. The tissue bits are processed as per the protocol of the lab. Tissue sections are
stained with H & E stains. The tissue sections are screened and analysed for
histomorphological features including histopathological type and grade of the tumor. The
clinical stage of the tumor was noted . ER , PR, Her 2 neu , Ki 67 status was taken in

whichever cases noted. Tissue sections were subjected to Leptin Immunohistochemistry.

ELISA:

6 ml of blood sample was taken in potassium EDTA vacutainer from the patient following

confirmation of Diagnosis by FNAC or TRUCUT biopsy before the patient undergoes
mastectomy since the Leptin levels might get altered after the removal of the tumor, and
centrifuged at 1500 rpm for a time duration of 10 min, the plasma was separated, and was

subjected to ELISA Leptin estimation.

ASSAY PROCEDURE:

Elisa kit used was taken from the company — Diagnostics Biochem Canada Inc.

All reagents were brought to room temperature before use. Calibrators, controls and specimen
samples are assayed in duplicate.

1. Working solutions of the streptavidin-HRP conjugate and wash buffer were prepared.

2. 20 pL of each calibrator, control and serum sample was pipetted into correspondingly

labelled wells in duplicate.
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3. 80 pL of the monoclonal anti-leptin-biotin conjugate was pipetted into each well.

4. It was incubated on a plate shaker (approximately 200 rpm) for 1 hour at room

temperature.

5. Wells were washed 3 times with prepared wash buffer (300 pL/well for each wash) and the

plate was tapped firmly against absorbent paper to ensure that it was dry.
6. 100 pL of prepared streptavidin-HRP conjugate was pipetted into each well.

7. It was incubated on a plate shaker (approximately 200 rpm) for 30 minutes at room

temperature.
8. Wells were washed again in the same manner as step 5.
9. 100 puL of TMB substrate was pipetted into each well at timed intervals.
10. It was incubated on a plate shaker for 10-15 minutes at room temperature,

11. 50 pL of stopping solution was pipetted into each well at the same timed intervals as in
step 9.

12. Plate was read on a microwell plate reader at 450nm within 20 minutes after addition of

the stopping solution.

CALCULATIONS:

1. Mean optical density of each calibrator in duplicate was calculated.

2. Calibrator curve was drawn on semi-log paper with the mean optical densities on the Y-
axis and the calibrator concentrations on the X-axis. (If immunoassay software is being

used, a 4-parameter or 5-parameter curve is recommended).
3. Mean optical density of each unknown duplicate was calculated.
4. Values of the unknowns were read directly off the calibrator curve.

5. If any sample read more than 100 ng/mL then it was diluted with assay buffer ata dilution
of no more than 1:8. The result obtained was multiplied by the dilution factor.
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Graph 1: Showing ELISA values of the subjects. X-axis — Concentration values. Y-axis

— Optical density

OPTICAL_DENSITY
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CONCENTRATION

ANALYSIS OF IMMUNOHISTOCHEMISTRY (IHQC):

IHC — Primary antibody used was taken from Gene tex company.
Secondary antibody used was taken from Diagnostic Bio System company.
Polyclonal antibody — Rabbit — Reactivity — Human, Mouse.
PROCEDURE:

1.De-waxed sections were brought to distilled water.

2.These sections were washed briefly in distilled water for 1 — 2 minutes.

3.Antigen retrieval was done for15-20 minutes according to the standardization protocol in
citrate buffer pH 6.0 and TRISEDTA pH 9 then were cooled for 5-10minutes.

4.Then they were washed in distilled water without letting the section dry out.

5.The section was endogenously per oxidized in 3% H202 for 10 minutes

6.Then the sections were washed in tris buffered solution (TBS) pH 7.4 for 2 minutes.

7.The sections were then covered with individual primary antibodies for 45 minutes to 1
hour.

8.The slides were then washed for two timeswith TBS for 2 minutes
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9.The sections were then covered with secondary antibody Horseradish Peroxidase (HRP) for
30 minutes

10.The slides were then washed for two timesin TBS for 2 minutes

11.The sections were then covered with diaminobenzidine.

12.Tetrahydrochlodide (DAB) chromogen was used for 5 minutes.

13.Then the slides were washed with distilled water.

14.The sections were then covered with hematoxylin for 30 seconds.

15.The slides were washed with TBS followed by distilled water 2 times in 2 changes.

16.The sections were dehydrated by 3 changes of absolute alcohol & cleared with 2 changes
of Xylene for 2 minutes.

17. Finally the slides were mounted with Dibutylpthalate Polystyrene Xylene (DPX).

QUALITY CONTROL PROCEDURES:
Known positive control slide (Tonsil) was stained along with testing slide.

The Immunohistochemistry Scoring for leptin was considered as:
0 — Negative Expression
1 — Expression less than that of a Normal Adipocyte
2 - Expression equal to that of a Normal Adipocyte
3 - Expression more than that of a Normal Adipocyte.3
All the data was entered in Microsoft XL sheet and statistical analysis was done using IBMM

SPSS software version 22. The IHC leptinexpression was correlated with plasma levels.

Fig 8: Microphotograph showing - score 0, No expression
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Fig 11: Microphotograph showing score 3, Expression > Adipocyte
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METHODS:

Ethical committee approval

l
Collected SAMPLES satisfying inclusion criteria

!

Data collected from the samples

!

Data entered into excel sheet

!

Data compilation

I
Statistical Analysis

!

Conclusion

DATA VARIABLE:-

Age, Duration of lesion, Menopausal state, Family history, BMI, Tumor Size, Tumor
Infiltrating Lymphocytes, Lymphovascular Invasion, Metastatic Lymph Nodes, Distant
Metastasis, Grading, NPI, Clinical /Radiological Staging, TNM  Staging,
Immunohistochemistry- ER,PR,HER, K167, Leptin, Elisa —Leptin.

DATA ANALYSIS:

Data was entered in MS-excel 2007 and data - analysed using IBM SPSS (Statistical Package
for the Social Sciences) software trail version 22. Nominal data analysis were presented in
numbers & percentages. Continuous data were expressed as mean & standard deviation.
Appropriate statistical tests were applied, (chi-square test) and < 0.05 p values considered as

significant. Pearson’s correlation was done.
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r VALUE INTERPRETATION:

Table 9: r value interpretation

Coefficient Interval Relation
0.00-0.199 Very low
0.20-0.399 Low
0.40-0.599 Medium
0.60-0.799 High
0.80-1.000 Very high

Page 43




RESULTS ‘



Tablel0: Basic characteristics

RESULTS:

BASIC CHARACTERISTICS COUNT(N) | TABLE (%)
30 TO 39 1 1.9%
40 TO 49 11 21.2%
AGE CATEGORY 50 TO 59 22 42.3%
60 TO 69 15 28.8%
70 AND ABOVE 3 5.8%
PRE-MENOPAUSAL 13 25.0%
MENOPAUSAL STATUS POST-MENOPAUSAL 39 75.0%
MULTIPARA 49 94.2%
PARITY PRIMIPARA 3 5.8%
NORMAL 34 65.4%
BMI PRE-OBESE 4 7.7%
UNDERWEIGHT 14 26.9%
TUMOR INFILTRATING | NO 35 67.3%
LYMPHOCYTES YES 17 32.7%
LYMPHOVASCULAR NO 51 98.1%
INVASION YES 1 1.9%
NO 49 94.2%
METASTATIC LYMPH NODES = ; a0
DISTANT METASTASIS NO 52 100.0%
- MODERATE 12 23.1%
GOOD 40 76.9%
R NEGATIVE 29 55.8%
POSITIVE 23 44.2%
oR NEGATIVE 31 59.6%
POSITIVE 21 40.4%
NEGATIVE 37 71.2%
HER2 NEU POSITIVE 15 28.8%
<167 <14% 22 42.3%
>14% 30 57.7%
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Table 11: Demographic data

PARAMETER STANDARD
MINIMUM | MAXIMUM | RANGE MEAN
DEVIATION
AGE (YEARS) 35.00 72.00 35-72 56.29 9.03
PARITY 1.00 5.00 1-5 2.56 0.98
BMI 17.00 26.00 17-26 19.96 2.12
NPI (SCORE) 2.40 4.80 2.4-4.8 3.12 0.41
ELISA -LEPTIN (ng/ml) 13.21 79.54 13.2-79.5 40.92 20.05
Table 12: Age vs IHC leptinand Elisa leptin
ELISA -
IHC LEPTIN EXPRESSION LEPTIN
AGE CATEGORY (ng/ml)
0 1 2 3
Mean | SD
N | % N | % N | % N | %
30TO 39 0 100% [0 |00% (1 [19% |0 |0.0% |26.17
40 TO 49 0100% |2 |38% |5 [96% |4 |7.7% |37.96 |18.21
50 TO 59 1119% |2 (38% |9 |17.3% |10 | 19.2% | 46.01 | 19.64
60 TO 69 2 138% |1 |19% |4 [7.7% |8 |154% |37.98 |21.55
70 AND ABOVE 1119% |1 (19% |1 |19% |0 |0.0% |34.06|26.77
TOTAL 4 | 7.7% |6 | 11.5% |20 | 38.5% |22 | 42.3% | 36.43 | 20.05
P VALUE 0.566 0.59
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Chart 1: Age vs IHC leptin

AGE VS IHC LEPTIN EXPRESSION
ELEPTINO ®LEPTIN1 =LEPTIN?2 LEPTIN 3

19.20%
17.30%

15.40%

3.809
1.90%90%690%

1.90%
0.00%00‘%-).00% 0.009 .00%
30 TO 39 40 TO 49 50 TO 59 60 TO 69 70 AND ABOVE

Chart 2: Age vs Elisa leptin

AGE VS ELISA -LEPTIN (ng/ml)
B ELISA-LEPTIN

46.01 (ng/ml)

37.96(ng/ml) 37.98 (ng/ml)

3406 (ng/ml)

26.17 (ng/ml)

30 TO 39 40 TO 49 50 TO 59 60 TO 69 70 AND ABOVE

In present study, majority of the study population (42.3%) were belonging to 50 to 59 years
age group and IHC leptin 3 scores were more prevalent in the same group . Elisa leptin was

highest among 50 to 59 years age group. But the difference between the groups was not

found to be significant.
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Table 13: Menopausal status vs IHC leptin & Elisa leptin

ELISA -
IHC LEPTIN EXPRESSION LEPTIN
(ng/ml)
MENOPAUSA y Standard
ea
L STATUS 0 1 2 3 Deviatio
n
n
N % N % N % N %
PRE
0.0 135
MENOPAUSA | 0 2 | 3.8% 7 4 77% | 4450 | 22.68
% %
L
POST
7.7 25.0 34.6
MENOPAUSA | 4 4 | 77% | 13 18 39.73 19.27
% % %
L
7.7 11.5 385 42.3
Total 4 6 20 22 40.92 | 20.05
% % % %
P VALUE 0.36 0.4

Chart 3: Menopausal status vs IHC leptin

MENOPAUSAL STATUS VS IHC LEPTIN EXPRESSION

mPRE ®POST

34.60%

25.00%

13.50%
7.70%

3.80%
0.00%

LEPTIN O LEPTIN 1 LEPTIN 2 LEPTIN 3
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Chart 4: Menopausal status vs Elisa leptin

MENOPAUSAL STATUS VS
ELISA -LEPTIN (ng/ml)

M ELISA -LEPTIN

44.5 (ng/ml)

PRE

39.73 (ng/ml)

POST

___

In present study, maximum number of the study population (75%) were belonging to post-

menopausal group with IHC Leptin 3 score predominance among them. Elisa leptin was

highest pre-menopausal women . But the difference between the groups was not found to be

significant.

Table 14: Parity status vs IHC leptin & Elisa leptin

ELISA -
IHC LEPTIN EXPRESSION LEPTIN
PARITY (ng/ml)
0 1 2 3
Mean SD
N[ % |[N|% N | % N | %
MULTIPARA 4 | 77% |6 | 11.5% |18 | 34.6% | 21 | 40.4% | 39.28 | 19.48
PRIMIPARA 0 [00% [0 [00% |2 [38% |1 |[19% |[67.63 |[3.33
TOTAL 4 | 77% |6 | 11.5% |20 | 38.5% | 22 | 42.3% | 40.92 | 20.05
P VALUE 0.2 0.04
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Chart 5: Parity status vs IHC leptin

PARITY STATUS VS IHC LEPTIN
EXPRESSION

® Multi para = Primi para

40.40%

34.60%

11.50%
7.70%
. 0.00% . 0.00%
LEPTIN O LEPTIN 1 LEPTIN 2 LEPTIN 3

Chart 6: Parity status vs Elisa leptin

PARITY STATUS VS ELISA LEPTIN (ng/ml)
EELISA-LEPTIN

67.63 (ng/ml)

39.28 (ng/ml)

Multi para Primi para

In present study, maximum number of study population (94.2%) were multiparous women
with IHC Leptin 3 score predominance among them. But the difference between the groups

was not found to be significant. Elisa Leptin was significantly higher among primipara

women.
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Table 15: BMI Status vs IHC leptin & Elisa leptin

ELISA -LEPTIN
IHC LEPTIN EXPRESSION
(ng/ml)
BMI
0 1 2 3 Standard
Mean o
N | % N | % N | % N | % Deviation
normal 3/58% |2 [38% |13|25.0% | 16| 30.8% | 42.14 | 20.87
pre obese 0(00% |1 (19% |2 [38% |1 |[19% |38.81|20.35
underweight | 1 |1.9% |3 [58% |5 |9.6% |5 | 9.6% |38.54|19.08
Total 4 |77% |6 | 11.5% | 20 | 38.5% | 22 | 42.3% | 40.92 | 20.05
P VALUE 0.69 0.8

Chart 7: BMI Status vs IHC leptin

mnormal ™ pre obese

5.80%

1.90%
0.00%
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underweight

25.00%

LEPTIN 2
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Chart 8: BMI Status vs Elisa leptin

42.14 (ng/ml)

BMI STATUS VS ELISA LEPTIN (ng/ml)

mELISA -LEPTIN

38.81 (ng/ml)

normal

38.54 (ng/ml)

B

pre obese

underweight

In present study, maximum of the study population (65.4%) were in normal BMI level with

IHC Leptin 3 score predominance among them. Elisa Leptin was highest Normal BMI level.

But the difference between the groups was not found to be significant.

Table 16: IHC leptin vs Elisa leptin association

ELISA -LEPTIN (ng/ml)
IHC-LEPTIN
EXPRESSION N Mean Std. Deviation
0 4 19.58 6.83
1 6 48.98 18.93
2 20 41.96 20.10
3 22 41.65 20.30
Total 52 40.92 20.05
P VALUE 0.1
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Chart 9: IHC leptin vs Elisa leptin association

IHC-LEPTIN VS
ELISA -LEPTIN
¢=ELISA -LEPTIN
48.98
- 41.96 41.65
19.58
ZERO ONE TWO THREE

ELISA —Leptin mean levels with IHC- Leptin level zero had low and high at level one. But

the difference between the means was not found to be significant.

Table 17: IHC leptin vs Elisa leptin correlation

Correlations
LEPTIN ELISA -LEPTIN
Pearson Correlation 1 0.148
LEPTIN Sig. (2-tailed) 0.296
N 52 52
Pearson Correlation 0.148 1
ELISA -LEPTIN Sig. (2-tailed) 0.296
N 52 52
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Graph 2: IHC leptin vs Elisa leptin correlation
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Correlation of ELISA —Leptin with IHC- Leptin levels were found to be weak positives and

non-significant. Correlation of ELISA —Leptin with IHC- Leptin levels were found to be non-

significant.

Table 18: IHC leptin expression among the study population

IHC LEPTIN EXPRESSION

TOTAL NO OF CASES (N,N%)

NEGATIVE

4 (7.69%)

POSITIVE

48 (92.3%)

Among the study population with sample size of 52, 48 (92.3%) cases show IHC leptin

positivity.
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Table 19: IHC leptin expression

IHC LEPTIN IHC LEPTIN IHC LEPTIN IHC LEPTIN
EXPRESSION EXPRESSION EXPRESSION EXPRESSION
SCORE 0 SCORE 1 SCORE 2 SCORE 3
CASES N % N % N % N %
4/52 7.69% 6/52 11.5% 20/52 38.4% | 22/52 | 42.3%

Among 52 cases studied, the maximum IHC leptin expression with score 3 is seen in

maximum number of cases constituting 42.3% , and 7.6% of cases show negative IHC leptin

expression.

Table 20: ELISA leptin concentration

Minimum

Maximum

MeanxSD

ELISA Leptin
(ng/ml)

13.21

79.54

40.92+20.05

In our study, the plasma leptin levels were recorded as the lowest being 13.21 ng/ml, highest

being 79.54 ng/ml with the average of 40.92+20.05 ng/ml.
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Table 21: Tumor size vs IHC leptin & Elisa leptin

ELISA -

IHC LEPTIN EXPRESION LEPTIN

TUMOR (ng/mi)

SIZE

0 1 2 3

Mean SD
N| % [N| % |[N| % |N| %

T1 1119% [ 2| 38% | 7 | 135% | 3 | 58% | 41.58 | 21.46

T2 2 |1 38% | 2| 38% |12 | 23.1% | 19 | 36.5% | 39.80 | 19.89

T3 1119% | 1] 1.9% 1 1.9% 0 0.0% | 45.86 | 24.04

T4 0100% | 1| 1.9% 0 | 0.0% 0 | 0.0% | 56.75 | 23.5

Total 4 | 77% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3% | 40.92 | 20.05

P VALUE 0.04 0.8

Chart 10: Tumor size vs IHC leptin expression

TUMOR SIZE VS IHC LEPTIN EXPRESSION
BTl mT2 uT3 5 T4
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Chart 11: Tumor size vs Elisa leptin

TUMOR SIZE VS ELISA LEPTIN (ng/ml)

mELISA -LEPTIN

45 .86 (ng/ml)
41.58 (ng/ml) 39.8 (ng/ml)

T1 T2 T3
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T4

In our study, maximum of the study population (67.3%) were in the tumor stage - pT2 with

IHC Leptin 3 score showing predominance among them, which was statistically significant.

Elisa leptin was highest tumor staging pT4 and the results were not statistically significant.

But the difference between the groups was not found to be significant.

Table 22: Metastatic lymph nodes vs IHC leptin and Elisa leptin

ELISA -
IHC LEPTIN EXPRESSION LEPTIN
METASTATIC
(ng/ml)
LYMPH
NODES 0 1 2 3
Mean | SD
N % N % N % N %
NO 4 | 7.7% | 6 | 11.5% | 20 | 38.5% | 19 | 36.5% | 41.17 | 20.32
POSITIVE 0]00% | 0| 00% 0 0.0% 3 5.8% | 36.74 | 17.66
Total 4 | 7.7% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3% | 40.92 | 20.05
P VALUE 0.2 0.7
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Chart12: Metastatic lymph nodes vs IHC leptin

METASTATIC LYMPH NODES VS IHC LEPTIN EXPRESSION
ENO mPOSITIVE
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Chart 13: Metastatic lymph nodes vs Elisa leptin

METSATIC LYMPHNODES VS ELISA -LEPTIN (ng/ml)
EELISA-LEPTIN

41.17...

36.74 (ng/ml)

NO POSITIVE

In present study, most of the study population (94.2%) were not having metastatic lymph
nodes/ lymph nodes showing tumor deposits with IHC Leptin 2 score predominance among

them. Elisa Leptin was high among non-metastatic study population. But the difference

between the groups was not found to be significant.
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Table 23: Tumor infiltrating lymphocytesvs IHC leptin & Elisa leptin

ELISA -LEPTIN
IHC LEPTIN EXPRESSION
TUMOR (ng/ml)
INFILTRATING 0 1 2 3
LYMPHOCYTES Mean SD
N % N % N % N %
NO 1119% | 6 | 11.5% | 14 | 26.9% | 14 | 26.9% | 38.97 18.07
POSITIVE 3(58% | 0] 00% | 6 | 11.5% | 8 | 154% | 44.94 23.71
Total 4 | 7.7% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3% | 40.92 20.05
P VALUE 0.9 0.3

Chartl14: Tumor infiltrating lymphocytesvs IC leptin

TUMOR INFILTRATING LYMPHOCYTES VS IHC LEPTIN
EXPRESSION

mENO ®POSITIVE
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Chart 15: Tumor infiltrating lymphocytes vs Elisa leptin

ELISA -LEPTIN (ng/ml)
= ELISA -LEPTIN
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NO
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POSITIVE

In present study, predominant of the study population (67.3%) were not having Tumor

Infiltrating Lymphocytes with IHC Leptin 2&3 score predominance among them. Elisa

Leptin was high among the study population showing Tumor Infiltrating Lymphocytes. But

the difference between the groups was not found to be significant.
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Table 24: Lymphovascular invasion vs IHC leptin & Elisa leptin

ELISA-
IHC LEPTIN EXPRESSION LEPTIN
LYMPHOVASCULAR (ng/ml)
INVASION 0 1 2 3
Mean SD
Nl % [N| % | N| % N| %
NO 41 77% | 6 | 11.5% | 20 | 38.5% | 21 | 40.4% | 40.56 | 20.08
POSITIVE 0100% |0 00% | 0| 006w | 1| 1.9% | 5042 | 235
Total 4 77% | 6 | 11.5% | 20 | 385% | 22 | 42.3% | 40.92 | 20.05
P VALUE 0.7 0.3

Chart16: Lymphovascular invasion vs IHC leptin
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Chart 17: Lymphovascular invasion vs Elisa leptin
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In present study, most of the study population (98%) were not having Lymphovascular
Invasion with IHC Leptin 2&3 score predominance among them. Elisa Leptin was high
among positive Lymphovascular Invasion study population. But the difference between the

groups was not found to be significant.

Table 25: Staging vs IHC leptin & Elisa leptin

ELISA -LEPTIN
IHC LEPTIN EXPRESSION
(ng/ml)
STAGE
0 1 2 3 Standard
Mean o
% N % N % N N% Deviation
| 1119% | 2| 38% | 7 |135% | 2 | 3.8% | 43.35 21.40
I 3158% | 3| 58 |13 | 25.0% | 20 | 38.5% | 39.76 19.93
Il 0/00%|1| 19% | 0| 00% | O | 0.0% | 56.75 23.5
Total 41 77% |6 |115% |20 | 385% | 22 | 42.3% | 40.92 20.05
P VALUE 0.05 0.6
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Chart 18: Staging vs IHC leptin

STAGING VS IHC LEPTIN EXPRESSION

38.50%

25.00%

LEPTIN 3

LEPTIN O LEPTIN 1 LEPTIN 2

Chart 19: Staging vs Elisa leptin

STAGING VS ELISA LEPTIN (ng/ml)

mELISA-LEPTIN
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In present study, predominant of the study population (75%) were in stage 2 with IHC Leptin
2&3 scores predominance among them. Elisa Leptin was high among stage 3 group of study

population. But the difference between the groups was not found to be significant.
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Table 26: Modified bloom Richardson grading vs IHC leptin & Elisa leptin

ELISA i

MODIFIED IHC LEPTIN EXPRESSION LEPTIN
BLOOM (ng/mi)
RICHARDSON

0 1 2 3
GRADING Mean | SD

N| % |N|% N | % N | %
1 0 00% |1 |1.9% |6 |115% |3 |58% |41.15 |19.72
2 2 (38% |4 |7.7% |9 |173% |9 |17.3% | 40.60 | 23.05
3 2 [38% |1 |1.9% |5 |96% |10 |19.2% |4121 |16.77
Total 4 |77% |6 | 11.5% |20 | 385% |22 | 42.3% | 40.92 | 20.05
P VALUE 0. 0.9

Chart 20: Modified bloom Richardson grading vs IHC leptin
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Chart 21: Modified bloom Richardson grading vs Elisa leptin

MODIFIED BLOOM RICHARDSON GRADING VS
ELISA LEPTIN (ng/ml)

mELISA-LEPTIN

41.15
(ng/ml) 41.21 (ng/ml)

40.6
(ng/ml)

In present study, most of the study population (46.1%) were in grade 2 show high leptin

expression with scores of 2 and 3. Elisa Leptin was high among population belonging to

grade 2 and grade 3. But the difference between the groups was not found to be significant.

Table 27: NP1 Prognostic score vs IHC leptin & Elisa leptin

ELISA -
NPI IHC LEPTIN EXPRESSION LEPTIN
PROGNOSTIC (ng/ml)
SCORE 0 1 2 3
Mean SD
N| % |[N| % |[N| % |N| %
GOOD 3(58%|4| 7.7% | 16| 30.8% | 17 | 32.7% | 39.61 | 18.99
MODERATE |1 |19% | 2| 38% | 4 | 7.7% | 5 | 96% | 45.27 | 23.63
Total 41 77% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3% | 40.92 | 20.05
P VALUE 0.9 0.3
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Chart 22: NPI Prognostic score vs IHC leptin
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Chart 23: NPI Prognostic score vs Elisa leptin

NPI PROGNOSTIC SCORE VS ELISA LEPTIN (ng/ml)

mELISA -LEPTIN
45.27 (ng/ml)

39.61 (ng/ml)

good moderate

In present study, predominance of the study population (76.9%) were having good prognosis
according to NPI scoring system with IHC Leptin scores 2&3 seen predominantly among
them. Elisa Leptin was high among moderate prognosis study population according to NPI
scoring system. But the difference between the groups was not found to be significant.
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Table 28: ER expression vs IHC leptin & Elisa leptin

ELISA-
R IHC LEPTIN EXPRESSION LEPTIN
EXPRESSIO (ng/mi)
N 0 1 2 3

Mean SD

N | % N | % N | % N | %

Negative 4 |77% |2 |38% |10 |19.2% |13 |25.0% |34.80 |16.66
Positive 0 100% |4 |7.7% |10 [192% |9 |17.3% |4864 |21.61
Total 4 |77% |6 |115% |20 |385% |22 |42.3% |40.92 |20.05
P VALUE 01 0.01

Chart 24: ER expression vs IHC leptin
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Chart 25: ER expression vs Elisa leptin

ER EXPRESSION VS ELISA LEPTIN (ng/ml)
mELISA -LEPTIN

48.64 (ng/ml)
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Neg Pos

In present study, predominant of the study population (55.7%) were showing negative ER
expression and among those, IHC scoring 2&3 is seen predominantly and the results obtained
were not statistically significant. Elisa Leptin was high among cases showing positive ER
expression and the difference between the groups was found to be significant. But the

difference between the groups was not found to be significant.

Table 29: ER expression vs IHC leptin expression

IHC LEPTIN
positive negative
p value
Table Table
Count Count
N % N %
Neg 25 48.1% 4 7.7%
ER 0.06
Pos 23 44.2% 0 0.0%

In this study, majority of the population (48.1%) are showing positive expression for
immunohistochemistry leptin are showing negative immunohistochemical staining for
estrogen receptor. And all the cases (44.2%) which are showing positive expression for
estrogen receptor immunohistochemistry are showing positive leptin immunohistochemical

expression also. The values obtained were not statistically significant.
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Table 30: ER expression vs Elisa leptin

ELISA-LEPTIN

ER (ng/ml)
EXPRESSION

Mean SD
Negative 34.80 16.66
Positive 48.64 21.61
Total 40.92 20.05
P VALUE 0.01

In this study, the study population showing positive immunohistochemical expression for

estrogen receptor were showing average Elisa leptin values of 48.64+20.05 ng/ml and the

study population showing negative immunohistochemical expression for estrogen receptor

were showing average Elisa leptin values of 34.80+16.66 ng/ml and the values were

statistically significant.

Table 31: PR expression vs IHC leptin & Elisa leptin

ELISA
IHC LEPTIN EXPRESSION LEPTIN
PR (ng/ml)
EXPRESSION |5 . , 3
Mean SD
N | % N | % N | % N | %
Negative 4 |77% |2 [38% |10 |19.2% |15 |28.8% |34.71 |16.42
Positive 0 |00% |4 |7.7% |10 |192% |7 |135% |50.08 |21.75
Total 4 |77% |6 [115% |20 |385% |22 |42.3% |40.92 |20.05
P VALUE 0.1 0.005
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Chart 26: PR expression vs IHC leptin

PR EXPRESSION VS IHC LEPTIN EXPRESSION
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Chart 27: PR expression vs Elisa leptin

PR EXPRESSION VS ELISA LEPTIN (ng/ml)
EELISA -LEPTIN

50.08 (ng/ml)

34.71 (ng/ml)

Neg Pos

In this study, most of the study population (59.6%) were showing negative PR expression
with IHC Leptin 2&3 scores predominantly among them and the results obtained were not
statistically significant. Elisa Leptin was high among cases with positive PR expression and

the results were found to be statistically significant.
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Table 32: PR expression vs IHC leptin expression

IHC LEPTIN
positive negative
p value
Table Table
Count Count
N % N %
Neg 27 51.9% 4 7.7%
PR 0.8
Pos 21 40.4% 0 0.0%

In the present study, majority of the population (51.9%) are showing positive expression for
immunohistochemistry leptin are showing negative immunohistochemical staining for
progesterone receptor. And all the cases (40.4%) which are showing positive expression for
progesterone  receptor  immunohistochemistry are  showing  positive leptin

immunohistochemical expression also. The values obtained were not statistically significant.

Table 33: PR expression vs Elisa leptin

ELISA-LEPTIN
(ng/ml)
PR EXPRESSION

Mean SD
Negative 34.71 16.42
Positive 50.08 21.75
Total 40.92 20.05

P VALUE 0.005

In this study, the study population showing positive immunohistochemical expression for
progesterone receptor were showing average Elisa leptin values of 50.08+£21.75 ng/ml and the
study population showing negative immunohistochemical expression for progesterone
receptor were showing average Elisa leptin values of 34.71+16.42 ng/ml and the values were

statistically significant.
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Table 34: HER2 Neu expression vs IHC leptin & Elisa leptin

ELISA -
IHC LEPTIN EXPRESSION LEPTIN
HER2 NEU (ng/ml)
EXPRESSION 0 1 5 3
Mean SD
% N % N % N %
Negative 38% | 4| 77% | 15 | 28.8% | 16 | 30.8% | 40.59 | 18.73
Positive 38% | 2 | 3.8% 5 9.6% 6 | 11.5% | 41.73 | 23.69
Total 77% | 6 | 11.5% | 20 | 385% | 22 | 42.3% | 40.92 | 20.05
p value 0.7 0.8
Chart 28: HER2 Neu expression vs IHC leptin
HER2 NEU EXPRESSION VS IHC LEPTIN EXPRESSION
® Neg ®Pos
30.80%
28.80%
11.50%
3.80% 3.80%
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Chart 29: HER2 Neu expression vs Elisa leptin

HER2 NEU EXPRESSION VS ELISA LEPTIN (ng/ml)
EELISA -LEPTIN

41.73 (ng/ml)

40.59 (ng/ml)

Neg Pos

In this study, most of the study population (71.1%) were showing negative HER2 NEU
expression with IHC Leptin 2&3 score predominance among them. Elisa Leptin was high
among cases showing positive HER2 NEU expression. But the difference between the groups

was not found to be significant.

Table 35: HER2 Neu expression vs IHC leptin expression

IHC LEPTIN
positive negative
p value
Table Table
Count Count

N % N %
HER?2 Neg 35 67.3% 2 7.7% 03
NEU Pos 13 25.0% 2 0.0% '

In this study, majority of the population (67.3%) are showing positive expression for
immunohistochemistry leptin are showing negative immunohistochemical staining for HER2
Neu receptor. And all the cases (25%) which are showing positive expression for HER2 Neu
receptor immunohistochemistry are showing positive leptin immunohistochemical expression

also. The values obtained were not statistically significant.
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Table 36: HER2 Neu expression vs Elisa leptin

ELISA -LEPTIN
HER2 NEU (ng/ml)
EXPRESSION

Mean SD
Negative 40.59 18.73
Positive 41.73 23.69
Total 40.92 20.05

p value 0.8

In this study, the study population showing positive immunohistochemical expression for

HER2 Neu receptor were showing average Elisa leptin values of 40.59+18.73 ng/ml and the

study population showing negative immunohistochemical expression for HER2 Neu receptor

were showing average Elisa leptin values of 41.73+23.69 ng/ml and the values were not

statistically significant.
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Table 37: Ki67 expression vs IHC leptin & Elisa leptin

ELISA-
IHC LEPTIN EXPRESSION LEPTIN
Ki67 (ng/ml)
expression [ 1 5 3
Mean SD
N | % N | % N | % N |%
<14% 0 |00% |3 |58% |10 [19.2% |9 |17.3% |44.43 19.69
>14% 4 | 77% |3 |58% |10 |19.2% |13 |25.0% | 38.34 20.25
Total 4 | 77% |6 |11.5% |20 |385% |22 |42.3% | 40.92 20.05
p value 0.3 0.2
Chart 30: Ki67 expression vs IHC leptin
Ki67 EXPRESSION VS IHC LEPTIN EXPRESSION
m<14% m>14%
25.00%

7.70%
5.80% 5.80%
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Chart 31: Ki67 expression vs Elisa leptin

Ki67 EXPRESSION VS ELISA -LEPTIN
mELISA-LEPTIN

44.43 (ng/ml)

38.34 (ng/ml)

<14% >14%

In present study, majority of the study population (57.6%) were showing >14% KI67
expression with IHC Leptin 2&3 scores predominance among them. Elisa Leptin was high

among cases showing <14% KI67 expression. But the difference between the groups was not

found to be significant.

Table 38: Ki67 expression vs IHC leptin expression

IHC LEPTIN
positive negative
p value

Table Table
Count Count

N % N %

<14% 22 42.3% 0 0.0%

Kl67 0.7
>14% 26 50.0% 4 7.7%

In this study, most of the population (50%) were showing positive expression for
immunohistochemistry leptin are showing>14% immunohistochemical staining for ki67. And
all the cases (42.3%) were showing positive expression for leptin immunohistochemistry are

showing <14% immunohistochemical expression of Ki67. The values obtained were not

statistically significant.
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Table 39: Ki67 expression vs Elisa leptin

ELISA-LEPTIN
Ki67 (ng/ml)
expression
Mean SD

<14% 44.43 19.69
>14% 38.34 20.25
Total 40.92 20.05
p value 0.2

In this study, the study population showing <14% immunohistochemical expression for Ki67
were showing average Elisa leptin values of 44.43+19.69 ng/ml and the study population

showing >14% immunohistochemical expression for Ki67 were showing average Elisa leptin

values of 38.34+20.25 ng/ml and the values were not statistically significant.

Table 40: IHC leptin in relation to molecular classification of breast

IHC IHC IHC IHC
Total No
Molecular of cases | LEPTIN | LEPTIN | LEPTIN | LEPTIN | P
Classification 0 Value
(%) SCORE 0 | SCORE 1 | SCORE 2 | SCORE 3
LUMINAL — A | 9 (17.3%) - 1 5 3
LUMINAL - B | 14 (26.9%) - 3 5 6
HER2 0.558
0 .
ENRICHED 9 (17.3%) 2 1 3 3
TRIPLE
0,
NEGATIVE 20 (38.4%) 2 1 7 10

In this study, predominant number of cases constituting 38.4% were under triple negative

category with IHC leptin score 3 preponderances among them, and the results were not

statistically significant.
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Table 41: Elisa leptin in relation to molecular classification of breast

Elisa leptin
Molecular
classification N (%) Mean SD P VALUE
HER?2 9 (17.3%) 33.6 19.5
Luminal A 9 (17.3%) 48.3 22.7
Luminal B 14 (26.9%) | 48.8 21.7 0.1
TRIPLE NEGATIVE | 20(38.4%) | 35.3 15.8
Total 52 40.9 20.1

In this study, predominant number of subjects (38.4%) belong to triple negative category

were showing the average Elisa leptin levels of 35.3+£15.8 ng/ml, followed by luminal B
(26.9%) showing average leptin values of 48.8+21.7 ng/ml, luminal A (17.3%) and Her 2

enriched (17.3%) showing average leptin levels of 48.3£22.7 ng/ml and 33.6+£19.5 ng/ml

respectively. But the obtained values were not statistically significant.
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DISCUSSION ‘



DISCUSSION:

The most crucial marker in relationship between breast cancer & obesity is leptin, which
encourages the beginning, development, growth, and spread of tumours.?Through its
interactions with some other molecules for signaling such Notch, growth factors, ER and
inflammatory factors, leptin increases the risk of breast cancer.®

Many studies were done in which, the roles of plasma leptin and immunohistochemistry
leptin in occurrence & prognosis of cancer of the breast were monitored separately. On each
of the elements in the pathogenesis of invasive breast cancer, only few research have shed

some insight.

Therefore, the current study's objective is to ascertain whether there is any association
between the plasma ELISA Leptin levels of BC patients and the immunohistochemical

expression of leptin in tissue sections.

The human body may transport leptin, a particular type of hormone, to take part in a number
of physiological and biochemical activities. Previous research (Wallace AM et al.®® ,
Polyzos SA et al.®%) has shown that human disorders such as cardiovascular disorders and
fatty liver disease (non-alcoholic) typically develop in conjunction with elevated leptin

expression levels.

Angiogenesis, reproduction, the immune system, energy balance, hunger regulation, and bone
growth are all impacted by the pleiotropic molecule leptin. The proliferation of other cell
types, including breast cells, is also impacted by leptin.87:88

AGE DISTRIBUTION:

The minimum age of presentation of the patients in study is 35years, the maximum age of
presentation is 72years. The mean age of presentation in the present study is 56.29+9.03.
Similarly, in a study done by Tayel S.I et al®, the mean age group of presentation is
48.55+10.96 years. Another study done by Lee JS et al ° and Atalay Karacay | et al’® the

mean age of presentationis 49.8+10.2 and 55 + 12.6 respectively.
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Table 42: Age distribution of the present study in comparison with other study

Study Year Mean+SD
Present study 2022 56.29+9.03
Tayel S.1 et al®® 2020 48.55+10.96

Lee JSetal ¥ 2019 49.8+10.2

Atalay Karacay
letal™

2022 55+12.6

Majority of the breast carcinoma study population 42.3% in present study were in 50 to 59
years age group. Population-based cancer registry data®! from Delhi were utilised to explain

the trend & epidemiology in breast cancer incidence in Delhi which supports present study.

Breast cancer (BC) primarily affects middle-aged and older women, according to the
American Cancer Society®2. The typical age at breast cancer diagnosis is 62 years old. The
average age at which breast cancer in women is found is therefore 62 years of age or less.

Breast cancer diagnoses in women under 45 are incredibly uncommon. !

BMI OF THE POPULATION:

In present study, the minimum value of BMI is 17 (Kg/m2) and the maximum being 26
(Kg/m2). The mean BMI value is 19.96+2.12. In the study done by Tayel S.I et al®®, the
values are seen significantly elevated with BMI of 28.63+£3.87 (Kg/m2). The reasons for
significant elevation in BMI levels could be due to geographic distribution as the study
population in that study belongs to Egypt and along with that the lifestyle changes and diet
practices play an important role. Another study done by Lee JS et al *° the mean BMI value
is 23.5+£9.4 in the study population. This study was done on Korean population and the
lifestyle changes, high fatty diet could have contributed to elevated BMI levels in this

population.
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Table 43: BMI of the population in the present study in comparison with other study

Study Year Mean+SD

Present study 2022 19.96+2.12

Tayel S.1 et al®® 2020 28.63+3.87
Lee JSetal ® 2019 23.5£9.4

In the present study, maximum number of study population comprising about 65.3% are
under normal BMI category. The reason of maximum number of cases falling under normal
range could be due to poor socioeconomic background, lack of knowledge, improper diet
habits among low socioeconomic group as many of them are from semirural background in

our study.

MENOPAUSAL STATUS:

Among the population included in this study, we made the population into two groups of
premenopausal & postmenopausal, majority of the study population constituting 75% belong
to postmenopausal group. Similar results are noted in the study done by Tayel S.I et al®®
where majority of the patients belong to post-menopausal category constituting 57.5% of the

study subjects.

Table 44: Postmenopausal and Premenopausal status in this study in comparison with

other study
% Of post-menopausal % Of pre-menopausal
Study Year
women women
Present study 2022 75% 25%

Tayel S.1 et

189 2020 57.5% 42.5%
a

In the present study, only 25% of women are premenopausal and similarly, less number of
subjects comprising 42.5% belong to premenopausal category who had developed breast

cancer in study done by Tayel S.1 et al®®.
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The incidence of several cancers, including breast cancer, does, however, rise with advancing
age. On the other hand, Breast cancer and endometrial cancer risk in women who enter
menopause after age 55 is increased may be because of more exposure to higher estrogen.
Similarly in this study, the high incidence of cancer of the brest among postmenopausal

women could have been due to high estrogen exposure.

PARITY:

In our present study, among the population studied, majority are multiparous women
comprising 94.2%. Similar results are noted in the study done by Tayel S.I et al®®, where
majority of the patients belong to multiparous category comprising 95%. In the study done by
Lee JS et al %, the maximum number of subjects are in multiparous category comprising
70.7% of the entire study population. The increase in the incidence among the subjects can be

related to increased stress, improper lifestyle, and late pregnancy in the mothers.8%:°

Table 45: Parity of study population in this study in comparison with other studies

Study Year % Of multiparous women
Present study 2022 94.2%
Tayel S.1 et al®® 2020 95%
Lee JS et al %° 2019 70.7%
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LEPTIN - IMMUNOHISTOCHEMISTRY IN TISSUE SECTIONS:

Table 46: Immunohistochemistry of leptin in tissue sections in present study in

comparison with other studies

Score 0 Score 1 Score 2 Score 3
Stud v Total
tudy ear (Negative (Weak (Strong (Strong positivity
staining) staining) staining) staining)
Present
2022 7.69% 11.5% 38.4% 42.3% 92.3%
study
Khabaz MN
2017 16.3% 61% 22.7% 83.7%
etall
Ishikawa.M
2004 - 7.89% 92.1% 100%
et al®
Atalay
Karacay | et | 2022 24.4% 49.3% 26.3% 75.6%
a|73

In the present study done on 52 subjects, 92.3% of population show positive leptin expression
on immunohistochemistry. Among them, 7.6% show no leptin positivity, 11.5% shows leptin
positivity of score 1, 38.4% shows leptin positivity of score 2, 42.3% shows leptin positivity
of score 3. Similar results were obtained in other studies which are in concordance with the
present study, done by Khabaz MN et al!, Ishikawa.M et al®and Atalay Karacay | et al”®
where the positive expression for leptin is seen in 83.7%, 100% and 75.6% respectively. This
suggests that the adipokine marker leptin shows a major part in tumorigenesis and

progression of the tumor in breast carcinoma cases.

Leptin is over expressed in the majority of BC patients, and studies have shown that it plays a

role in carcinogenesis and the development of BC.%-%7

Page 82



LEPTIN —ELISA IN PLASMA SAMPLES:

Table 47: Elisa - leptin levelsin plasma levels in present study in comparison with other

study
Study Year Mean£SD (Elisa— ng/ml)
Present study 2022 40.92+20.05
Tayel S.I et al®® 2020 19.81+8.91

In the present study done on 52 subjects, the minimum value of Elisa leptin concentration is
13.2 ng/ml, maximum value is 79.54 ng/ml, range being 13.2 — 79.54 with the average of
40.92+20.05 ng/ml. In the study done by Tayel S.I et al®, the average of plasma Elisa leptin
concentration is 19.81+8.91. In our study, cutoff values for plasma Elisa leptin levels
couldn’t be derived as we didn’t have control group. In the study done by Tayel S.I et al®® the
mean values of controls was given as 7.30£2.58 ng/ml. Leptin values were depended upon
various parameters such as BMI, family history, lifestyle habits etc. The average values of
leptin are elevated in the study group when we compare to the study done by Tayel S.1 et al®®,
the reason for this variance could be due to diet variations, lack of physical activity, family
history, and also due to different kit (manufacturer) which was used to measure plasmaleptin

levels in the study subjects.

Surprisingly, no correlation between blood leptin levels and BC development has been seen

in other investigations like GU F et al.?® and Aliustaoglu M et al.*®
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CORRELATION &ASSOCIATION BETWEEN ELISA LEPTIN & IHC LEPTIN:

Table 48: IHC-leptin vs Elisa -leptin association

ELISA -LEPTIN (ng/ml)
IHC-LEPTIN

EXPRESSION N Mean Std. Deviation

0 4 19.58 6.83

1 6 48.98 18.93

2 20 41.96 20.10

3 22 41.65 20.30

Total 52 40.92 20.05

P VALUE 0.1

Chart 32: IHC leptin vs Elisa leptin association

IHC-LEPTIN VS
ELISA -LEPTIN
ELISA -LEPTIN
48.98
» 41.96 41.65
19.58
ZERO ONE TWO THREE

ELISA —Leptin mean levels with IHC- Leptin level zero had low and high at level one. But

the difference between the means was not found to be significant.
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Table 49: IHC leptin vs Elisa leptin correlation

Correlations
LEPTIN ELISA -LEPTIN
Pearson Correlation 1 0.148
LEPTIN Sig. (2-tailed) 0.296
N 52 52
Pearson Correlation 0.148 1
ELISA -LEPTIN Sig. (2-tailed) 0.296
N 52 52

Graph 3: IHC leptin vs Elisa leptin correlationin the present study

R? Linear = 0.022
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Correlation of ELISA —Leptin with IHC- Leptin levels were found to be non-significant.

This study shows that the ELISA and IHC are to be taken as independent parameters in
carcinoma breast cases and no association or correlation can be found in between these two
entities. As of now, there is no published data comparing the association/correlation of leptin
values in plasma and leptin expression in immunohistochemistry in carcinoma breast cases.

Hence, much data could not be taken into consideration.
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AGE IN RELATION TO LEPTIN:

Table 50: Comparison of IHC leptin expression & age with other study

Expression of
Study Year Age group _ P Value
IHC Leptin
Present )
2022 50-59 High (score3) 0.56
study
Khabaz MN ) )
all 2017 50-59 High expression 0.023
eta

In the present study, the highest expression of leptin is noted in age group of 50-59 (42.3%),
Similarly, in the study done by Khabaz MN et al*, the population presented in age group of

50-59 showed high expression of leptin with a statistically significant p value.

Table 51: Comparison of Elisa leptin levelsand age with other study

Study Year Mean age P value
Present study 2022 56.29+9.03 0.59
Tayel S.1 et al®® 2020 48.55+10.96 0.975

The average age of patients in the present study is 56.29+9.03 with p value of 0.59. The
maximum number of study population (42.3%) belong to 50-59 years age group, and the
results are not statistically significant. Elisa leptin was highest among 50 to 59 years age
group with average concentration of 46.01+19.64. Similarly in the study done by Tayel S.I et
al®® shows mean age group of presentation of 48.55+10.96 and the results were not
statistically significant. The reason for majority of the subjects being in that age group could
have been due to the hormonal changes which begin to happen in the peri/post-menopausal

age group, stress related factors, lack of physical activity, neglecting food habits.
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BMI IN REALTION TO LEPTIN:

Table 52: IHC leptin expression in relationto BMI status

IHC LEPTIN EXPRESSION

BMI 0 1 2 3

Nl % |N| % N % N %

normal 3158%|2]| 3.8%0 | 13| 25.0% | 16 30.8%

preobese [ 0|00% | 1| 19% |2 | 38% | 1 1.9%

underweight | 1 | 1.9% | 3| 58% | 5 | 9.6% | 5 9.6%

Total 4177% | 6| 11.5% | 20 | 38.5% | 22 42.3%

P VALUE 0.69

In this study, most of the study population (65.4%) were in Normal BMI level with IHC
Leptin 3 score predominance among them. But the results obtained were not statistically

significant.

As per our knowledge, no study is available to compare BMI value among patients with

immunohistochemistry leptin expression.

Table 53: Comparison of Elisa leptin levelsand BMI status with other study

Mean+SD
Study Year P Value
BMI
Present study 2022 19.96+2.12 0.8
Tayel S.1 et al®® 2020 28.63+3.87 <0.001

The mean BMI values in this study is 19.96+2.12 (Kg/m2 ). BMI in the present study is
divided into underweight, normal and pre obese categories. 65.3% of study population were
under normal BMI range in our study. Elisa Leptin was highest in normal BMI patients with
the average concentration of 42.14+20.87. Also the plasma leptin values were not seen

statistically significant. In a study done by Tayel S.I et al®® the mean BMI value among
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breast cancer patients was 28.63+3.87 (Kg/m2 ) and the results are statistically significant,

when compared with leptinvalues.

MENOPAUSAL STATUS IN RELATION TO LEPTIN:

Table 54: IHC leptin expression in relation to menopausal status

IHC LEPTIN EXPRESSION
MENOPAUSAL
0 1 2 3
STATUS
N| % |[N| % N % N %

PRE 0100%|2|38% |7 |135% | 4 | 7.7%

POST 41 77% | 4| 7.7% | 13 | 25.0% | 18 | 34.6%

Total 4 | 7.7% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3%
P VALUE 0.36

In this study, most of the study subjects (75%) were belonging to post-menopausal group
with IHC Leptin 3 score predominance among them. But the results were not statistically
significant.

As per our knowledge, no study is available to compare menopausal status among patients

with immunohistochemistry leptin expression.

Table 55: Comparison of Elisa leptin levels & postmenopausal status with other study

Study Year % Of post menopausal women P Value
Present study 2022 75% 0.4
Tayel S.l et al®® 2020 57.5% 0.8

Page 88



Table 56: Comparison of Elisa leptin levels & premenopausal status with other study

% Of pre-menopausal
Study Year P Value
women
Present study 2022 25% 0.4
Tayel S.1 et
2020 42.5% 0.8
a|89

In our study, we have divided the study population into premenopausal and post menopausal
category, majority of the women (75%) belong to postmenopausal state and when evaluated
for leptin values in the plasma, it is noted that higher values of plasma leptin levels are seen
in plasma of premenopausal women with mean value of 44.5+22.68, however the results are
not statistically significant. In comparison with the study done by Tayel S.1 et al®, in which
maximum population who is showing high leptin values in plasmabelong to postmenopausal

category and the results are in concordance with our study.

In the present study, only 25% of study population are under pre-menopausal category
showing no statistical significance. Similar results are seen in study done by Tayel S.1 et al8°

Harris HR et al.'® & Hu X et al.’®* studies have shown a negative corelatable status

between the levels of the leptinin the blood & the incidence of BC in premenopausal women.

However, Assiri AM et al.!%?discovered a favorable link in the post-menopausal women but
a negative correlation in pre-menopausal women between cancer of breast development and

serum levels of the leptin.
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PARITY INRELATION TO LEPTIN:

Table 57: IHC leptin expression in relation to parity

IHC LEPTIN EXPRESSION
PARITY 0 1 2 3

N | % N| % N | % N | %
MULTIPARA 4 | 7.7% |6 | 11.5% | 18 | 34.6% | 21 | 40.4%
PRIMIPARA 0 100% |0 |[00% |2 |38% |1 |1.9%
TOTAL 4 | 7.7% |6 | 11.5% |20 | 38.5% | 22 | 42.3%
P VALUE 0.2

In this study, most of the study population (94.2%) were multiparous women with IHC
Leptin 3 score predominance among them. But the results obtained were not statistically

significant.

As per our knowledge, no study is available to compare parity among patients with

immunohistochemistry leptin expression.

Table 58: Comparison of Elisa leptin levels & parity with other study

Study Year % Of multiparous women P Value
Present study 2022 94.2% 0.04
Tayel S.1 et
2020 95% 1.00
a|89

In the present study, we have divided the study population into nulliparous and
primiparous/multiparous population, maximum were multiparous women (94.2%) and the
leptin levels are seen significantly elevated in primiparous women showing mean
concentration of 67.63£3.33 with statistically significant values. In the study done by Tayel
S.1 et al®®, where majority of the patients belong to multiparous category (95%), the p value

was not found to be significant.
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In present study parity didn’t played much role as there was significant difference was found
may due to the small sample size, lifestyle changes, dietary habits, socioeconomic
background. Contrary to nulliparous women, parous women had a lower probability of
developing ER+ breast cancer though no connection was seen for ER- cases according to

Fortner RT et al.1®

pT SIZE INRELATION TO LEPTIN:

Table 59: Comparison between IHC leptin expression and pT size of tumor with other

studies
) Leptin
Study Year pT (size) ] P Value
Expression
Present High expression
2022 pT2 0.04
study (Score3)
Khabaz MN ) )
2017 pT2 High expression 0.57
etall
Ishikawa.M Strong
2004 pT2 ] 0.2
et al® expression

In our present study, maximum number of study population (67.3%) belong to pT2 category
and are showing high leptin expression with scores of 2 & 3. The values in our study were
noted as statistically significant. In other studies done by Khabaz MN et al* and Ishikawa.M
et al®, where we noted similar finding of the highest number of subjects belonging to pT2
category, but when compared along with IHC leptin expression, the values are not

statistically significant.
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Table 60: Elisa leptin levelsin relation to pT size of tumor

ELISA -LEPTIN
TUMOR (ng/mi)
SIZE Mean + SD
N
T1 1 | 4158 21.46
T2 2 | 3980 19.89
T3 1 | 4586 24.04
T4 0 56.75 235
Total 4 | 4092 20.05
P VALUE 0.8

In this study, most of the study subjects (67.3%) were in tumor stage - T2. Elisa leptin was

highest tumor staging T4 with an average of 56.75+23.5 ng/ml. The results were statistically

significant.

As per our knowledge, no study is available to compare pT size of tumor among breast

cancer patients with Elisa leptin values.

PN — NODAL STATUS IN RELATION TO LEPTIN:

Table 61: IHC leptinin relationto nodal status

IHC LEPTIN EXPRESSION
METASTATIC
LYMPH 0 2 3
NODES

N | % % N | % N | %
NO 4 | 7.7% 11.5% | 20 | 38.5% |19 | 36.5%
POSITIVE 0 | 0.0% 00% |0 [00% |3 |58%
Total 4 | 7.7% 11.5% |20 | 38.5% |22 | 42.3%
P VALUE 0.2
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In this study, most of the study population (94.2%) were not having metastatic lymph nodes/
lymph nodes showing tumor deposits with IHC Leptin 2 score predominance among them.

The results obtained were not statistically significant.

Table 62: Elisa leptin in relation to nodal status

ELISA -LEPTIN (ng/ml)

METASTATIC
LYMPH NODES Mean D
NO 41.17 20.32
POSITIVE 36.74 17.66
Total 40.92 20.05
P VALUE 0.7

In this study, most of the study population (94.2%). Elisa Leptin was high among non-

metastatic study population. The results obtained were not statistically significant.

As per our knowledge, no study is available to compare pN nodal status of tumor among

breast cancer patients with IHC leptin expressionand Elisa leptin values.
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TUMOR INFILTRATING LYMPHOCYTES IN RELATION TO LEPTIN:

Table 63: IHC leptin expression in relation to tumor infiltrating lymphocytes

IHC LEPTIN EXPRESSION
TUMOR
INFILTRATING 0 1 2 3
LYMPHOCYTES
N| % N % N % N %
NO 1119% | 6| 115% | 14 | 26.9% | 14 | 26.9%
POSITIVE 3[58% | 0| 00% | 6 | 115% | 8 | 15.4%
Total 4 | 77% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3%
P VALUE 0.9

Table 64: Elisa leptin levelsin relation to tumor infiltrating lymphocytes

ELISA -LEPTIN
TUMOR (ng/ml)
INFILTRATING
LYMPHOCYTES Mean SD
NO 38.97 18.07
POSITIVE 44.94 23.71
Total 40.92 20.05
P VALUE 0.3

In this study, most of the study population (67.3%) were not having Tumor Infiltrating

Lymphocytes with IHC Leptin 2&3 score predominance among them. Elisa Leptinwas high
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among positive Tumor Infiltrating Lymphocytes study population. The results obtained for

both IHC and Elisa values were not statistically significant.

As per our knowledge, no study is available to compare tumor infiltrating lymphocyte status

of tumor among breast cancer patients with IHC leptinexpression and Elisa leptin values.

LYMPHOVASCULAR INVASION IN RELATION TO LEPTIN:

Table 65: Comparison of IHC leptin expression & Lymphovascular invasion with other

studies
Lymphovascular Leptin
Study Year _ ) _ P Value
invasion Expression
Present High expression
2022 Absent 0.7
study (Score2 & 3)
Khabaz MN ) )
2017 Absent High expression 0.4
etal?
Ishikawa.M Strong
2004 Absent ) 1
et al® expression
Atalay
Karacay | et 2022 Absent Positive 0.2
a|73

In this study, predominant of the population (98%) showed no lymphovascular invasion and
all those cases showed leptin expression scores of 2 & 3 on immunohistochemistry and the
values are not statistically significant. In other studies done by Khabaz MN et al?, Atalay
Karacay | et al’®, Ishikawa.M et al®4, they also showed that the results are in concordance
with values majority of the subjects showing no lymphovascular invasion and showing

statistically not significant.
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Table 66: Comparison of Elisa Leptin levelsin relationto Lymphovascular invasion

ELISA-LEPTIN (ng/ml)
LYMPHOVASCULAR
INVASION Mean .
NO 40.56 20.08
POSITIVE 59.42 235
Total 40.92 20.05
PVALUE 0.3

In this study, predominant of the study population (98%) were not having Lymphovascular

Invasion. Elisa Leptin was high among positive Lymphovascular Invasion study population.

The results obtained were not statistically significant.

As per our knowledge, no study is available to compare lymphovascular invasion status of

tumor among breast cancer patients with Elisa leptin values.

PTNM STAGING IN RELATION TO LEPTIN:

Table 67: Comparison of IHC Leptin expression & p TNM Staging of tumor with other

studies
Leptin
Study Year pTNM stage Expression P Value
Present High expression
2022 Stage 2 0.05
study g (Score2 & 3)
Khabaz MN . .
ot al 2017 Stage 2 High expression 0.02
|Sh|kaV\£.|\/| 2004 Stage 2 Strong 0.6
etal expression
Atalay
Karacay | et 2022 Stage 2 Positive 0.4
a|73
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In the present study, maximum subjects (75%) belonged to stage 2 and showed high
expression of leptin (score 2 & 3) and the values are noted as statistically significant. Similar
results were obtained in study done by Khabaz MN et al*, where the maximum population
belonged to stage 2 and the p value is noted as statistically significant. In other studies done
by Ishikawa.M et al®* and Atalay Karacay | et al”, showed similar population showing
highest in stage 2 but the p values are not statistically significant.

Table 68: Elisa leptin levelsin relation to pTNM staging of tumor

ELISA -LEPTIN
(ng/ml)
STAGE
Mean Standard Deviation
I 43.35 21.40
Il 39.76 19.93
1 56.75 23.5
Total 40.92 20.05
P VALUE 0.6

In this study, most of the study patients (75%) were belonging to stage 2. Elisa Leptin was

high among stage 3 group of study population. The results obtained were not statistically

significant.

As per our knowledge, no study is available to compare pTNM staging among breast cancer

patients with Elisa leptinvalues.

Page 97



MODIFIED BLOOM RICARDSON GRADING IN RELATION TO LEPTIN:

Table 69: IHC leptin expression in relation to modified bloom richardson grading

MODIFIED IHC LEPTIN EXPRESSION
BLOOM 0 1 2 3
RICHARDSON
GRADING N| % N % N % N %
1 0/00%|1]| 19% | 6 | 11.5% | 3 | 58%
2 2138% |4 )| 7.7% | 9 |17.3% | 9 | 17.3%
3 2 138%|1| 19% | 5| 96% |10 | 19.2%
Total 41 77% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3%
P VALUE 0.5

Table 70: Elisa leptin levelsin relation to modified bloom richardson grading

ELISA -
MODIFIED LEPTIN
BLOOM (ng/ml)
RICHARDSON
GRADING | Mean | SD
1 41.15 | 19.72
2 40.60 | 23.05
3 41.21 | 16.77
Total 40.92 | 20.05
P VALUE 0.9

In this study, most of the study subjects (46.1%) were in grade 2 show high leptin expression
with scores of 2 and 3. Elisa Leptin was high among population belonging to grade 2 and

grade 3. The results obtained were not statistically significant.
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As per our knowledge, no study is available to compare modified bloom Richardson grading

among breast cancer patients with IHC leptin expressionand Elisa leptin values.

NPI IN RELATION TO LEPTIN:

Table 71: IHC leptin expression in relation to nottingham prognostic index

NPI IHC LEPTIN EXPRESSION

PROGNOSTIC 0 1 2 3

SCORE  IN| % [N| % | N| % |N| %

GOOD 3(158%|4| 7.7% | 16 | 30.8% | 17 | 32.7%

MODERATE |1 |19% |2 | 38% | 4 | 7.7% | 5 | 9.6%

Total 4 | 77% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3%

P VALUE 0.9

Table 72: Elisa leptin levelsin relation to nottingham prognostic index

ELISA -LEPTIN
NP1 (ng/ml)
PROGNOSTIC
SCORE Mean SD
GOOD 39.61 18.99
MODERATE 45.27 23.63
Total 40.92 20.05
P VALUE 0.3

In this study, most of the study population were having good prognosis according to NPI
scoring system with IHC Leptin scores 2&3 seen predominantly among them. Elisa Leptin
was high among moderate prognosis study population according to NPI scoring system. The

results obtained were not statistically significant.

As per our knowledge, no study is available to compare Nottingham prognostic index among

breast cancer patients with IHC leptin expressionand Elisa leptin values.
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ER EXPRESSION IN RELATION TO LEPTIN:

Table 73: Comparison of IHC leptin expression & ER expression with other studies

ER ER
Study Year P Value
Expression Expression
Present . -
2022 Negative Positive 0.1
study
Khabaz MN ) o
2017 Negative Positive 0.02
et al’
Ishikawa.M ) o
2004 Negative Positive 0.7
et al®
Atalay
Karacay | et 2022 Negative Positive <0.01
a|73

In the present study, maximum number of study population showed ER negative expression

comprising 55.7%, on the contrary to the studies done by Khabaz MN et al?, Atalay Karacay

| etal”®, Ishikawa.M et al®* where the highest number of subjects were showing ER positivity.

The ER negative subjects in our study, showed strong IHC leptin expression with scores of

2&3, similar kind of results were noted in studies done by Khabaz MN et al!, Atalay Karacay

| etal”, Ishikawa.M et al®* but the values are not statistically significant.

In the present study, majority of the subjects with positive ER expression showed leptin

expression positive scoring of 2 and 3, but the values were not statistically significant.
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Table 74: Comparison of Elisa leptin & ER expression with other studies

ELISA-LEPTIN
ER (ng/ml)
EXPRESSION
Mean SD

Negative 34.80 16.66
Positive 48.64 21.61
Total 40.92 20.05

P VALUE 0.01

In this study, the study population showing positive immunohistochemical expression for

estrogen receptor were showing average Elisa leptin values of 48.64+20.05 ng/ml and the

study population showing negative immunohistochemical expression for estrogen receptor

were showing average Elisa leptin values of 34.80+16.66 ng/ml and the values were

statistically significant.

As per our knowledge, no study is available to compare ER expression among breast cancer

patients with Elisa leptinvalues.

PR EXPRESSION IN RELATION TO LEPTIN:

Table 75: Comparison of IHC leptinexpression & PR expression with other studies

PR PR
Study Year _ ) P Value
EXxpression EXxpression
Present study 2022 Negative Positive 0.1
Khabaz MN et ) .
" 2017 Negative Positive 0.44
a
Ishikawa.M et . .
2004 Negative Positive 0.96
a|84
Atalay Karacay | ) .
2022 Negative Positive <0.01
etal’
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In this study, maximum number of study population showed PR negative expression
comprising 59.6%, on the contrary to the studies done by Khabaz MN et al?, Atalay Karacay

| etal”, Ishikawa.M et al®* where the maximum subjects were showed PR positivity.

The PR negative subjects in our study, showed strong leptin expression with scores of 2&3,
similar kind of results were noted in studies done by Khabaz MN et al®, Atalay Karacay | et

al”®, Ishikawa.M et al®* but the values are not statistically significant.

In the present study, majority of the subjects with positive PR expression (32.7%) shows

leptin expression positive scoring of 2 and 3, but the values are not statistically significant.

Table 76: Comparison of Elisa leptin & PR expression with other studies

ELISA-LEPTIN
(ng/ml)
PR EXPRESSION

Mean SD
Negative 34.71 16.42
Positive 50.08 21.75
Total 40.92 20.05

P VALUE 0.005

In this study, the study subjects showing positive immunohistochemical expression for
progesterone receptor were showing average Elisa leptin values of 50.08+21.75 ng/ml and the
study population showing negative immunohistochemical expression for progesterone
receptor were showing average Elisa leptin values of 34.71+16.42 ng/ml and the values were

statistically significant.

As per our knowledge, no study is available to compare PR expression among the cases of

breast cancer patients with Elisa leptin values.
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HER 2 NEU EXPRESSION IN RELATION TO LEPTIN:

Table 77: Her 2 neu expression in the relation to the IHC leptin expression

IHC LEPTIN
positive negative
p value
Table Table
Count Count

N % N %
HER2 Neg 35 67.3% 2 7.7% 03
NEU Pos 13 | 25.0% 2 0.0% '

In this study, most of the population (67.3%) are showing positive expression for
immunohistochemistry leptin are showing negative immunohistochemical staining for HER2
Neu receptor. And all the cases (25%) which are showing positive expression for HER2 Neu
receptor immunohistochemistry are showing positive leptin immunohistochemical expression

also. The values obtained were not statistically significant.

Table 78: Her 2 neu expression in relation to Elisa leptin

ELISA -LEPTIN
HER2 NEU (ng/mi)
EXPRESSION

Mean SD
Negative 40.59 18.73
Positive 41.73 23.69
Total 40.92 20.05

p value 0.8

In this study, the study population showing positive immunohistochemical expression for
HER2 Neu receptor were showing average Elisa leptin values of 40.59+18.73 ng/ml and the
study population showing negative immunohistochemical expression for HER2 Neu receptor

were showing average Elisa leptin values of 41.73+23.69 ng/ml and the values were not

statistically significant.
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As per our knowledge, no study is available to compare Her 2 neu expression among breast
cancer patients with the IHC leptin expression and Elisa leptin values.

KI67 IN RELATION TO LEPTIN:

Table 79: Ki67 expression in relation to IHC leptin expression

IHC LEPTIN
positive negative
p value
Table Table
Count Count
N % N %
<14% 22 42.3% 0 0.0%
K167 0.7
>14% 26 50.0% 4 7.7%

In this study, most of the population (50%) are showing positive expression for
immunohistochemistry leptin are showing>14% immunohistochemical staining for ki67. And
all the cases (42.3%) which are showing positive expression for leptinimmunohistochemistry
are showing <14% immunohistochemical expression of Ki67. The values obtained were not

statistically significant.

Table 80: Ki67 expression in relation to Elisa leptin levels

ELISA-LEPTIN
Ki67 (ng/mi)
expression
Mean SD
<14% 44.43 19.69
>14% 38.34 20.25
Total 40.92 20.05
p value 0.2

In this study, the study population showing <14% immunohistochemical expression for Ki67
were showing average Elisa leptin values of 44.43+19.69 ng/ml and the study population
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showing >14% immunohistochemical expression for Ki67 were showing average Elisa leptin
values of 38.34+20.25 ng/ml and the values were not statistically significant.

As per our knowledge, no study is available to compare Ki67expression among breast cancer

patients with IHC leptin expressionand Elisa leptin values.

MOLECULAR CLASSIFICATION IN RELATION TO LEPTIN:

Table 81: IHC leptin in relation to molecular classification of breast

" Total No IHC IHC IHC IHC i
olecular
ecula of cases | LEPTIN | LEPTIN | LEPTIN | LEPTIN
Classification . Value
(%) SCORE 0 | SCORE1 | SCORE 2 | SCORE 3
LUMINAL —A | 9 (17.3%) ] 1 5 3
LUMINAL —B | 14 (26.9%) ] 3 5 6
HER2 0.558
9 (17.3%) 2 1 3 3
ENRICHED
TRIPLE
20 (38.4%) 2 1 7 10
NEGATIVE

In this study, maximum number of cases constituting 38.4% are under triple negative

category with IHC leptin score 3 preponderance among them, and the results were not
statistically significant.
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Table 82: Elisa leptin in relation to molecular classification of breast

Elisa leptin

Molecular

classification N (%) Mean | SD P VALUE
HER?2 9(17.3%) |33.6 |195

Luminal A 9 (17.3%) 48.3 | 22.7

Luminal B 14 (26.9%) | 48.8 | 21.7 0.1
TRIPLE NEGATIVE 20 (38.4%) |35.3 |15.8

Total 52 409 |20.1

In the present study, maximum number of subjects (38.4%) belong to triple negative category
were showing the average Elisa leptin levels of 35.3+15.8 ng/ml, followed by luminal B
(26.9%) showing average leptin values of 48.8+21.7 ng/ml, luminal A (17.3%) and Her 2
enriched (17.3%) showing average leptin levels of 48.3£22.7 ng/ml and 33.6+£19.5 ng/ml
respectively. But the obtained values were not statistically significant.

As per our knowledge, no study is available to compare molecular classification of breast

among breast cancer patients with IHC leptin expressionand Elisa leptin values.
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CONCLUSION ‘



CONCLUSION:

Among the study population, 92.3% cases show IHC leptin positivity. Plasma leptin levels
were recorded with the mean of 40.92+20.05 ng/ml. Correlation of ELISA —Leptin with IHC-
Leptin levels were found to be weak positives and non-significant.

Among the various parameters studied, the immunohistochemistry leptin expression in
relation to size of the tumor & stage of the tumor were showing statistically significant value.
Elisa leptin levels in relation to parity, estrogen receptor and progesterone receptor were
showing statistically significant values.
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LIMITATIONS:

1. Small samplesize.
2. Unicentricstudy.

3. No control group for comparison.
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15.

16.

17.

18.
19.

SUMMARY:

The present study was taken up to see association/correlation between
immunohistochemistry leptin expression with plasma elisa leptin levels in invasive
ductal carcinomabreast cases.

Majority of the study population (42.3%) of breast carcinoma were in the age group of
50 to 59 years.

Post-menopausal women predominance (75%) there in present study.

Multi para cases were predominant (94.2%) in present study.

Normal BMI populationwas predominant (65.3%).

Tumor Infiltrating Lymphocytes was seen in only 32.7% of the population.
Lymphovascular Invasion was seen in only one case (1.9%).

Metastatic Lymph Nodes were seen in only three cases (5.8%).

There were no cases (0%) of distant metastatis.

. Majority (76.9%) had Good NPI Prognosis.
11.
12.
13.
14.

Around 40% of the cases were having ER, PR positive expression.

28.8% of the cases only showed HER2 NEU positive expression.

High Ki67 index was seen almost57.7% of the study population.

Among the study population with sample size of 52, 48 (92.3%) cases show IHC leptin
positivity.

Among 52 cases studied, the maximum IHC leptin expression with score 3 is seen in
maximum number of cases constituting 42.3%, and 7.6% of cases show negative IHC
leptin expression.

In the present study, the plasma leptin levels were recorded as the lowest being 13.21
ng/ml, highest being 79.54 ng/mlwith the average of 40.92+20.05 ng/ml.

ELISA —Leptin mean levels with IHC- Leptin level zero had low and high at level one.
But the difference between the means was not found to be significant.

Correlation of ELISA —Leptin with IHC- Leptin levels were found to be non-significant.
IHC Leptin expression score 3 was seen predominantly in the population belonging to
age group 50-59 (42.3%) years and Elisa leptin levels were also noted highest with the
average value of 46.01+19.64 ng/ml, among that age group but the results obtained were

not statistically significant.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

IHC Leptin expression score 3 was seen predominantly in the post-menopausal women
(75%) and Elisa leptin levels were noted highest in pre-menopausal women with the
average value of 44.50+£22.68 ng/ml, but the results obtained were not statistically
significant.

IHC Leptin expression score 3 was seen predominantly in the multiparous women
(94.2%) , the results obtained were not statistically significant and Elisa leptin levels
were noted highest with the average value of 67.63+3.33ng/ml, among that primiparous
women, and the results obtained were statistical correlation.

IHC Leptin expression score 3 was seen predominantly in the population with normal
BMI (65.4%) and Elisa leptin levels were noted highest with the average value of
42.14+20.87ng/ml, among the same group, but the results obtained were not statistically
significant.

Majority of the study population (67.3%) were in the tumor stage - T2 with IHC Leptin
3 score showing predominance among which was statistically significant. Elisa leptin
was highest tumor staging T4 and the results were not statistical correlation.

Most of the study population (94.2%) were not having metastatic lymph nodes/ lymph
nodes showing tumor deposits with IHC Leptin 2 score predominance among them.
Elisa Leptin was high among non-metastatic study population. But the results obtained
were not statistically correlation.

Majority of the study population (67.3%) were not having Tumor Infiltrating
Lymphocytes with IHC Leptin 2&3 score predominance among them. Elisa Leptin was
high among the study population showing Tumor Infiltrating Lymphocytes. But the
results obtained were not statistical correlation.

Majority of the study population (98%) were not having Lymphovascular Invasion with
IHC Leptin 2&3 score predominance among them. Elisa Leptin was high among
positive Lymphovascular Invasion study population. But the results obtained were not
statistically correlation.

Majority of the study population (75%) were in stage 2 with IHC Leptin 2&3 scores
predominance among them and the results obtained were statistically significant. Elisa
Leptin was high among stage 3 group of study population and the results were not
statistically correlation.

Majority of the study population (46.1%) were in modified blood Richardson - grade 2

show high leptin expression with scores of 2 and 3. Elisa Leptin was high among
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population belonging to grade 2 and grade 3. But the results obtained were not
statistically correlation.

29. Most of the study population (76.9%) were having good prognosis according to NPI
scoring system with IHC Leptin scores 2&3 seen predominantly among them. Elisa
Leptin was high among moderate prognosis study population according to NP1 scoring
system. But the results obtained were not statistically significant.

30. Majority of the study population (55.7%) were showing negative ER expression and
among those, IHC scoring 2&3 is seen predominantly and the results obtained were not
statistically significant. Elisa Leptin was high among cases showing positive ER
expression and the difference between the groups was found to be significant.

31. Most of the study population (59.6%) were showing negative PR expression with IHC
Leptin 2&3 scores predominantly among them and the results obtained were not
statistically significant. Elisa Leptin was high among cases with positive PR expression
and the results were found to be statistically correlation.

32. Most of the study population (71.1%) were showing negative HER2 NEU expression
with IHC Leptin 2&3 score predominance among them. Elisa Leptin was high among
cases showing positive HER2 NEU expression and the results obtained were not
statistically corretation.

33. Most of the study population (57.6%) were showing >14% Ki67 expression with IHC
Leptin 2&3 scores predominance among them. Elisa Leptin was high among cases
showing <14% Ki67 expression and the results were not statistically significant.

34. Maximum number of cases constituting 38.4% are under triple negative category with
IHC leptin score 3 preponderances among them, and the results were not statistically
correlation.

35. Maximum number of subjects (38.4%) belong to triple negative category were showing
the average Elisa leptin levels of 35.3+£15.8 ng/ml, followed by luminal B (26.9%)
showing average leptin values of 48.8+21.7 ng/ml, luminal A (17.3%) and Her 2
enriched (17.3%) showing average leptin levels of 48.3£22.7 ng/ml and 33.6+£19.5

ng/ml respectively. But the obtained values were not statistically correlation.
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ANNEXURES ‘



PATIENT PROFORMA

Anonymized Sample No:

Chief complaint:

History of presenting illness:

Past history:

Personal history:

Menopausal State:

Premenopausal / post-menopausal
BMI:
Underweight/Normal / overweight/ obese / severe obesity / morbid obesity /super obesity

Local examination:

Biopsy Number:

Gross:

Tumour size:

Microscopy:

Metastatic Lymph Nodes:
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Lymphovascular Invasion:

Tumor Infiltrating Lymphocytes:

NPI prognostic score:

Histopathological diagnosis:

Modified bloom richardson grading:
Immunohistochemically Scoring:

0 — Negative Expression

1 — Expression less than that of a Normal Adipocyte
2 - Expression equal to that of a Normal Adipocyte

3 - Expression more than that of a Normal Adipocyte.

Estrogen Receptor:
Progesterone Receptor:
Her 2 Neu:

Ki67:
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INFORMED CONSENT FORM

STUDY TITLE: ASSOCIATION OF IMMUNOHISTOCHEMISTRY LEPTIN
EXPRESSION WITH PLASMA ELISA LEPTIN LEVELS IN INVASIVE DUCTAL
CARCINOMA BREAST.

I, have read or have been read to me the
patient

information sheet and understand the purpose of the study, the procedure that will be used,
the risk and benefits associated with my involvement in the study and the nature of
information will be collected and disclosed during the study.

I have had my opportunity to ask my questions regarding various aspects of the study and my
questions are answered to my satisfaction.

I, the undersigned, agree to participate in this study and authorize the collection and
disclosure of my personal information for the dissertation.

Name and signature / thumb impression Date:

(subject) Place:

Name and signature / thumb impression Date:
Place:

(Witness/Parent/ Guardian/ Husband)
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PATIENT INFORMATION SHEET

STUDY TITLE: ASSOCIATION OF IMMUNOHISTOCHEMISTRY LEPTIN
EXPRESSION WITH PLASMA ELISA LEPTIN LEVELS IN INVASIVE DUCTAL
CARCINOMA BREAST.

PLACE OF STUDY: Department of Pathology, Sri Devaraj Urs Medical College, Kolar.

The main aim of the study is to check ASSOCIATION OF IMMUNOHISTOCHEMISTRY
LEPTIN EXPRESSION WITH PLASMA ELISA LEPTIN LEVELS IN INVASIVE
DUCTAL CARCINOMA BREAST.

You are requested to participate in a study conducted by the department of pathology
as a part of dissertation. This study will be done on carcinoma specimens of the patients. The
specimens will be collected from the Department of pathology, Sri Devaraj Urs medical
college, Kolar.

This study will be approved by the institutional ethics committee. The information
collected will be used only for dissertation and publication. There is no compulsion to agree
to participate. You are requested to sign / provide thumb impression only if you voluntarily
agree to participate in the study.

All information collected from you will be kept confidential and will not be
disclosed to any outsider. Your identity will not be revealed. You will not receive any
monetary benefits to participate in this research.

This informed consent document is intended to give you a general background of
study.
Please read the following information carefully and discuss with your family members. You
can ask your queries related to study at any time during the study.

If you are willing to participate in the study you will be asked to sign an informed
consent form by which you are acknowledging that you wish to participate in the study and
entire procedure will be explained to you by the study doctor. You are free to withdraw your
consent to participate in the study any time without explanation and this will not change your
future care.

For any clarification you are free to contact the investigator.
PRINCIPAL INVESTIGATOR: Dr.Y. Jahnavi Reddy
Phone number: 89855430609.
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MASTER CHART ‘



NPI Nottingham Prognostic Index
T
T staging according to 8" TNM
Staging of breast carcinoma
N
N staging according to 8" TNM
Staging of breast carcinoma
M
M staging according to 8" TNM
Staging of breast carcinoma
Stage
TNM - stage
ER
Estrogen receptor
PR
Progesterone receptor
Her2 neu
Human epidermal growth factor
receptor 2 neu
Molecular
Molecular classification of breast
Leptin
Immunohistochemistry leptin
expression
Elisa leptin
Elisa leptinlevels
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DURATION OF

MENOPAUSAL

FAMILY

TUMOR INFILTRATING

LYMPHOVASCULAR

METASTATIC

DISTANT

S.NO | AGE | HOSPITAL NUMBER BIOPSY NO LESION STATUS HISTORY PARITY | BMI TUMOR SIZE LYMPHOCYTES INVASION LYMPH NODES METASTASIS GRADING | NPI [CLINICAL /RADIOLOGICAL STAGING| P TNM STAGE | ER | PR HER2 NEU K167 MOLECULAR LEPTIN ELISA -LEPTIN
1 35 897214 B-33-21 12 months Premenopausal Nil paL2 18 50 X 40 mm Present Not seen None None Grade 1 3 USG - B'RA[;SZIL\L\':;'W » Clinical = roN omx I Neg | Neg Neg a% ™ ) 2617
2 40 901379 B-43-21 2 months Premenopausal Nil P2L2 17 40 X 30 mm Absent Not seen None None Grade 1 2.8 Clinical - T4bN2M1 T2NOMx 1l Neg | Neg Pos >14% HER2 E 2 30.33
3 57 903629 B-44-21 20 Days Postmenopausal Nil P3L3 19 40 X 30 mm Absent Not seen None None Grade 2 3.8 Clinical - T3NOMO T2NOMx 1 Neg | Neg Neg >14% TN 2 32.46
4 58 892503 B-61-21 12 Months Postmenopausal Nil P3L3 20 25 X 20 mm Present Not seen None None Grade 1 2.6 Clinical - T2NOMO TINOMX 1 Neg | Neg Pos <14% HER2 E 3 20.33
5 57 907808 B-65-21 4 Months Postmenopausal Nil P2L2 21 40 X 35 mm Absent Not seen None None Grade 3 4.8 Clinical - T2NOMO T2NOMXx 1 Neg | Neg Neg >14% TN 2 24.92

Mammography - BIRADS I1,Clinical -
6 50 915709 B-150-21 4 Months Postmenopausal Nil P1L1 22 20 X 20 mm Present Not seen None None Grade 1 24 T2NOMO TINOMX | Neg | Neg Neg <14% TN 2 66.00
Mammography - BIRADS IVA, Clinical -
7 57 920033 B-198-21 12 Months Postmenopausal Nil P2L2 20 25 X 20 mm Absent Not seen None None Grade 1 2.9 T3NOMO TINOMX | Neg | Neg Neg >14% TN 3 47.00
Mammography - BIRADS IVB,Clinical -
8 52 923327 B-256-21 6 Months Postmenopausal Nil P2L2 21 50 X 30 mm Absent Not seen Positive None Grade 1 3 T2NOMXx T2N1Mx 1 Neg | Neg Neg >14% TN 3 30.13
9 65 930986 B-410-21 18 Months Postmenopausal Nil P3L3 20 60 X 50 mm Absent Not seen None None Grade 2 3.8 Clinical - T4bN2M1 T3NOMXx 1 Pos | Pos Neg >14% LB 1 71.46
10 55 926208 B-451-21 2 Months Premenopausal Nil P2L2 19 50 X 50 mm Present Not seen None None Grade 2 34 Clinical - T4AbNOMO T2NOMXx 1 Neg | Neg Pos >14% HER2 E 3 79.54
11 60 915766 B-582-21 8 Months Postmenopausal Nil P4L4 20 40 X 40 mm Absent Not seen None None Grade 2 3.6 Clinical - T2NOMO T2NOMXx 1 Pos | Neg Pos >14% LB 3 21.08
12 71 935455 B-632-21 6 Months Postmenopausal Nil P5L5 18 30 X 20 mm Present Not seen None None Grade 2 3.2 Clinical - T2NOMO T2NOMXx 1 Neg | Neg Neg >14% TN 0 14.38
13 65 946403 B-718-21 3 Months Postmenopausal Nil P2L2 26 50 X 40 mm Absent Not seen None None Grade 2 34 Clinical - T3NOMx T2NOMXx 1 Pos | Pos Neg >14% LB 2 64.54
14 62 39318 B-818-21 6 Months Postmenopausal Nil P2L2 18 50 X 40 mm Present Not seen None None Grade 2 3.1 Clinical - T3NOMx T2NOMXx 1 Neg | Neg Neg <14% TN 3 42.38
15 55 39217 B-856-21 12 Months Postmenopausal Nil P3L3 20 20 X 20 mm Absent Not seen None None Grade 1 2.8 Clinical - T2NOMO TINOMx | Pos | Pos Neg >14% LB 2 24.00
. 50 X 40 mm USG - BIRADS IV lesion , Clinical - TONOMX I
16 48 50546 B-887-21 10 Months Premenopausal Nil P2L2 22 Absent Not seen None None Grade 3 3.3 T2N1MO Neg | Neg Neg <14% TN 3 45.83
17 65 50229 B-893-21 8 Months Postmenopausal Nil P4L4 20 40 X 30 mm Present Not seen None None Grade 2 3 Clinical - T2NOMO T2NOMx 1l Pos | Pos Neg <14% LA 2 74.88
18 52 54427 B-910-21 18 Months Postmenopausal Nil P2L2 18 82 X 72 mm Absent Not seen None None Grade 3 3.8 Clinical - T4bN2M1 T4NoMx 1 Neg | Neg Neg <14% TN 1 56.75
19 68 50119 B-993-21 18 Months Postmenopausal Nil P3L3 19 25 X 20 mm Absent Not seen None None Grade 2 2.9 Clinical - T2N1M0 TINOMX | Neg | Neg Pos >14% HER2 E 0 13.21
20 45 56011 B-1113-21 12 Months Postmenopausal Nil P2L2 18 40 X 35 mm Present Not seen None None Grade 3 3.1 Clinical - T3NOMO T2NOMXx 1 Neg | Neg Neg >14% TN 3 23.08
21 72 54653 B-1171-21 4 Months Postmenopausal Nil P2L2 17 20 X 20 mm Absent Not seen None None Grade 2 2.8 Clinical - T2NOMO TINOMX | Neg | Neg Pos <14% HER2 E 2 23.25
Mammography - BIRADS I1,Clinical -
22 56 879268 B-1218-21 4 Months Postmenopausal Nil P3L3 19 25 X 20 mm Absent Not seen None None Grade 2 2.9 T2NOMO TINOMX | Neg | Neg Neg <14% TN 2 33.75
23 69 885577 B-1281-21 12 Months Postmenopausal Nil P3L3 20 50 X 30 mm Absent Not seen Positive None Grade 3 3.2 Clinical - TAN1IMO T2N1Mx 1 Neg | Neg Neg <14% TN 3 23.33
24 53 883719 B-1302-21 6 Months Postmenopausal Nil P2L2 21 60 X 50 mm Present Not seen None None Grade 3 34 Clinical - T3NOMx T3NOMXx 1 Neg | Neg Neg >14% TN 0 23.75
25 55 888033 B-1408-21 18 Months Postmenopausal Nil P1L1 22 50 X 50 mm Absent Not seen None None Grade 3 31 Clinical - T3NOMx T2NOMXx 1 Neg | Neg Neg >14% TN 3 65.42
26 61 888835 B-1540-21 2 Months Postmenopausal Nil P2L2 20 40 X 40 mm Present Not seen None None Grade 3 3.2 Clinical - T2NOMO T2NOMXx 1 Neg | Neg Pos >14% HER2 E 0 27.00
Mammography - BIRADS I1,Clinical -
27 65 886183 B-1673-21 8 Months Premenopausal Nil P2L2 21 30 X 20 mm Absent Not seen None None Grade 2 3 T2NOMO T2NOMXx 1 Neg | Neg Neg >14% TN 2 23.63
28 53 61507 B-1697-21 24 Months Postmenopausal Nil P2L2 21 50 X 40 mm Present Not seen None None Grade 3 3.1 Clinical - T4bNOMO T2NOMXx 1 Neg | Neg Pos >14% HER2 E 2 46.21
29 67 58769 B-1705-21 24 Months Postmenopausal Nil P2L2 20 50 X 40 mm Absent Seen None None Grade 3 3.2 Clinical - T3SNOMO T2NOMXx 1 Pos | Pos Neg >14% LB 3 59.42
30 49 87734 B-1858-21 12 Months Premenopausal Nil P5L5 25 20 X 20 mm Absent Not seen None None Grade 2 2.8 Clinical - T2NOMO TINOMX | Pos | Pos Neg <14% LA 2 45.63
31 58 62864 B-1923-21 36 Months Postmenopausal Nil P4L4 20 50 X 40 mm Present Not seen None None Grade 3 31 Clinical - T3bNOMx T2NOMx 1l Pos | Pos Neg <14% LA 3 66.63
32 52 62541 B-2059-21 18 Months Postmenopausal Nil P3L3 21 40 X 30 mm Absent Not seen None None Grade 3 3.2 Clinical - T3NOMO T2NOMXx 1 Pos | Pos Pos <14% LB 2 22.33
33 58 55208 B-2155-21 8 months Postmenopausal NIL P4L4 20 40 X 30 mm Absent Not seen None None Grade 3 2.9 Clinical - T3N1IMO T2NoMx 1 Pos | Pos Pos <14% LB 3 61.08
Mammography - BIRADS I1,Clinical -
34 65 57197 B-2192-21 12 months Postmenopausal NIL P3L3 21 35X 30 mm Absent Not seen None None Grade 3 3 T2NOMO T2NOMX 1 Pos | Pos Neg <14% LA 2 26.17
35 64 63619 B-2278-21 10 months Postmenopausal NIL P2L2 18 40 X 30 mm Absent Not seen None None Grade 2 31 Clinical - T2N1M0 T2NOMXx 1 Pos | Pos Neg >14% LB 3 30.33
36 47 63366 B-41-22 6 months Premenopausal NIL P2L2 18 30 X 30 mm Absent Not seen None None Grade 2 2.8 Clinical - T2N1M0 TINOMX | Neg | Neg Pos >14% HER2 E 3 32.46
37 40 66662 B-102-22 8 months Premenopausal NIL P2L2 19 40 X 30 mm Absent Not seen None None Grade 2 32 Clinical - T2NOMO T2NOMXx 1 Neg | Neg Neg >14% TN 2 20.33
38 48 67214 B-165-22 9 months Postmenopausal NIL P2L2 18 40 X 40 mm Absent Not seen None None Grade 3 3.1 Clinical - T3N1MO T2NOMXx 1 Neg | Neg Neg >14% TN 3 24.92
39 41 65320 B-194-22 6 months Premenopausal NIL P2L2 18 35 X 25 mm Absent Not seen None None Grade 1 25 Clinical - T2NOMO T2NOMXx 1 Pos | Pos Neg <14% LA 2 66.00
40 57 63084 B-306-22 4 months Postmenopausal NIL P2L2 19 40 X 30 mm Absent Not seen None None Grade 2 2.8 Clinical - T4bN2MO T2NOMXx 1 Pos | Pos Neg >14% LB 1 47.00
41 40 901379 B-319-22 2 months Premenopausal Nil P2L2 17 40 X 30 mm Absent Not seen None None Grade 1 2.8 Clinical - T4bN2M1 T2NOMXx 1 Neg | Neg Pos >14% HER2 E 1 30.13
Mammography - BIRADS I1,Clinical -
42 50 915709 B-321-22 4 Months Postmenopausal Nil P1L1 22 20 X 20 mm Present Not seen None None Grade 1 24 T2NOMO TINOMX | Pos | Pos Neg <14% LA 2 71.46
43 55 926208 B-343-22 2 Months Premenopausal Nil P2L2 19 50 X 50 mm Present Not seen None None Grade 2 34 Clinical - TAbNOMO T2NOMXx 1 Pos | Pos Pos >14% LB 3 79.54
44 65 946403 B-493-22 3 Months Postmenopausal Nil P2L2 26 50 X 40 mm Absent Not seen None None Grade 2 34 Clinical - T3NOMx T2NOMXx 1 Pos | Pos Neg >14% LB 3 21.08
45 65 50229 B-690-22 8 Months Postmenopausal Nil P4L4 20 40 X 30 mm Present Not seen None None Grade 2 3 Clinical - T2NOMO T2NOMx 1l Pos | Pos Neg <14% LA 3 14.38
46 72 54653 B-876-22 4 Months Postmenopausal Nil P2L2 17 20 X 20 mm Absent Not seen None None Grade 2 2.8 Clinical - T2NOMO TINOMX | Pos | Pos Pos <14% LB 1 64.54
47 53 883719 B-993-22 6 Months Postmenopausal Nil P2L2 21 60 X 50 mm Present Not seen None None Grade 3 34 Clinical - T3NOMx T3NOMXx 1 Pos | Pos Neg >14% LB 2 42.38
48 49 87734 B-1097-22 12 Months Premenopausal Nil P5L5 25 20 X 20 mm Absent Not seen None None Grade 2 2.8 Clinical - T2NOMO TINOMX | Pos | Pos Neg <14% LA 1 24.00
49 58 62864 B-1114-22 36 Months Postmenopausal Nil P4L4 20 50 X 40 mm Present Not seen None None Grade 3 31 Clinical - T3bNOMx T2NOMx 1l Pos | Neg Neg <14% LA 3 45.83
50 47 63366 B-1167-22 6 months Premenopausal NIL P2L2 18 30 X 30 mm Absent Not seen None None Grade 2 2.8 Clinical - T2N1M0 TINOMX | Pos | Pos Pos >14% LB 2 74.88
51 69 885577 B-1472-22 12 Months Postmenopausal Nil P3L3 20 50 X 30 mm Absent Not seen Positive None Grade 3 32 Clinical - TAN1IMO T2N1Mx 1 Neg | Neg Neg <14% TN 3 56.75
52 57 903629 B-1817-22 20 Days Postmenopausal Nil P3L3 19 40 X 30 mm Absent Not seen None None Grade 2 3.8 Clinical - T3NOMO T2NOMXx 1 Neg | Neg Neg >14% TN 3 25.71
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