GEFOR . Sri Devaraj Urs Academy of Higher Education and Research

5 d%i‘% Comprising Sri Devaraj Urs Medical College
= B (A Deemed to be University)
Yoo | ¥ Research and Development Cell
vav’
Central Ethics Committee Re-registered under CDSCO -Registration No. ECR/425/Inst/KA/2013/RR-20 dated 28.4.2020
Number of Patents/ Copyrights published/awarded/technology-
transferred during the year
SL.No Name of the Year patent
Patenter/ was Page No
Copyright Patent/Copyright | Title of the awarded/pub
awardee Number patent/Copyright lished
1
Exploxing the
applications & 1-2
evaluation of
antioxidant &
antiinflammatory
Dr Ashok properties of
Kumar 42/2024 Curcumin 2024
2
Association of 3-158
Immunohistichemistry
Leptin expression with
plasma ELISA leptin
Dr Jhanavi levels in invasive
Reddy, Dr ductal carcinoma of
Kalyani R L-152137/2024 breast 2024
3
159
Compact & reusable
blood toxicity
Dr. Ashok monitoring kit with
Kumar BS 6429408 | foldable design 2025
4 Artificial intelligance 160
based device for
Dr Ashok herbal medicine
Kumar 6423241 | analysis 2025




Microscopic device for

) 161
the preparation of
Mr Mohammed nanoformulation of
kalid 6415102 | drugs for cancer 2025
6 162-164
Alkaloid encapsulated
nano particles from
hoodia gordoni:
synthesis
characterization &
antioxidant effects in
Dr Ashok Kumar 1230554 | rectal cancer 2025
7 165
Dr Ashok Poratable medication
Kumar 441051-001 expixy date scanner 2025
8 166
Dr Ashok Rogue cell removal
Kumar 439373-001 antimicrobial bandabe 2025
9 167-169
Molecular mimicry in
artificial blood:
designing synthetic
oxygen carrying
solutions with
Dr Ashok biocompatible
Kumar 1232675 hemoglobin analogues 2025
10 170
Digital & poratble
Dr Ashok device for estimation
Kumar 447014-001 of iron in blood 2025




STTHHTT AT

OFFICIAL JOURNAL

OF
THE PATENT OFFICE

T M S B B 3o o
faw &, 482024 AFATT fRiw: 29/1172024
ISSUE NO. 48/2024 FRIDAY DATE: 29/11/2024

o ——— e s e

T FAETHFT TF THI9
PUBLICATION OF THE PATENT OFFICE

Ihe Patent Office Journal No. 482024 Dated 29/11/2074 111015




Yok o the mocmbon ¥ XPLUBING THE APFOCATRES. AND B VALUA THON (1 ANTIOXIDANT AND ANT IS AMMATORY IROMERTILS OF CURC N

31 bmacywaiomel clicsedcsinm

V) e | Agplicat ase T
Pikey Nac
(87 bomwruatmnal §wlve mmw tu
160 ) Paond of Addine o
Agyile mww Nusshor
¥ iz Deac
(o0} Dywasousl tu Aggtn steos
rewsmbe

ey 12ge

A WO ASRORO0 AL RO L AG TR SN
ARSI 40 b | 100

NAa

NA

MNa

%A

NA

NA
NA

71 iName of \pplicant
1)Mebd. ) squb Kas
Addcns ol Apphcant e 1) dudent Uicsantivers of B il b Chmag Y Cbvistnes
Tmverndy T (200 s e

llﬂh-lln Chen
120 Lakesh \prvwal
Name of \pplicant N4
Address of Applicani N A
CName of Ins eotm
iMlehd b st Khan
Addrc of Apphe e PR dodiad Ogpaimscer of Damicbionl Fagremy  Citng Yuat Chevsiass
Urpversty Torean 1T o
I Alhmas haswsl
Addrcss o Apphoam Acso e Pofeser Dipamment of Miamacobogy Al lmhs inctiste of Mebesl
sorcwrs Hothinda Puopsh loha Prscede 1€100] o e
S Arviad huysuar Srivasisve
Asdiess ol Apphesot ofessa Duecd I of M sy (AGae o APIAKTY | ackwew. Uns
Pradoss Teduy 431 UPSIDe Dnduarcial scen Mo MNuyagra, Ve Madesh lndia Poer Ondec- 201018 —
‘Ihr Rejkmmar Madappsw
Addiys 1 Aol on Prpdeaor ined Hosd Doparmicnt of Plus sscopacss Pushpage ) cliage of Fhaneacy
« ampos, ¥ y Mhwwesdis Keraks Pusceds - 689107 cmmemmms v
lﬁh Samwen Juiiwal
Addecsn ot Applown Asestan [ ofows | ndad Wnaiide of Phamacy ( Afliiedad m APJARTU Lt
Utias Fomdedh Imduas, A+ ) UPSITR bndustral smea N Piovagnan Utla Praded Inde P Code 211010
S0 Ashak humar BN
Addrens ol Apgilicant Pt waed Nead, Depustent of Marmecopeesy K1 Jabappe Coliege of Musrascy
S Devirnd Uy Academy of Highe Fducatsn md Rowwh, Tands hole huaasba baba Pocede -
L7171
Ty Semit Kemar
Adddeess of Apphcses Pymcipal D B K Assbelhn ofiege of Phansay Woouyn, Pedeape Glanper (i
Pradesh Van orde - 23 100)
SN Pryabatt Chondhery
Addrons of Apphaum Assestamt Profowr School of Phamacy. ARKA TAIN Uninersty 2 A apposie @0
Keradas Pubis School, Mokange (arebara Sernbkzls Kharawas Rarkbaml Pm code - £50 TR e
MM Seubbih Bhanacharyya
Addres of Apphoant Assstant olessr Sebond of (harmacy Arks Jam ey 112A opposas 10
herals Potdic Sohood Mohagur Foambasi Soad ok Khswwia Bakinad P cole - 32108
19k Nagar Banval
A ol Applicwt Homearl Sshioka Sureds Cison Vilar Dmiversty Jagaipara Japer, Ragsthun P
ek 0201 —
ViNKis-(lue Chen
Address of Apphy ep ol B b | Chase Yumn Owraian Unnvorsaty, Faovees
Cy ML Farmwan eeeem e e
12000 1 ohests Agrawsi
Addees ot Applican Ducoot SND Repenee Kaweod PVT 1 TT) bl Ploas 87 Mghalaso Nogewr - limabon
I Nehey Masp Pk WiIF Lapus Kagastisn. bados P cosbe — VIT0E T rmemm oo oo

57) Absiast

Vg peesent wyentsa retaccs bo o ot by adwnciap the wexvilmi el oo et Eepn s

il curenina o bwo sy cemposand dernved oo Carcsns baga e seoibod mviive: otaletey cwreveise mio

L b abils debivery oo ey, fawh b nanacwmilions igosonmses ok ipat ooy anicles (SEN s vsetheave o sem o g ¢ s soladeiny suabaley and sivorpien Addacaally | choniscal sediieamons of
concmms are made [0 prodire dan e mlh ks Ussispenta st Tha Lmmlane o ovalumed Rerogh vancas beachemiad molecsla wnd @ v asests s mocs g eflags on cunlany e ol
ctlamnamson The sawation dhs Cophacn Bee ivmerpealn rdemion ©| crmivmmiy curh el = 05 et Baoatzoy o agiasids W 0y spprie i m tremmg duseases seunnaied will dvwns M-lml-qr
wnch an e carilrcasonly discus aratodepaonast e Mados e e duletis Porsomalood cedic e apyyoscdies e s wionas@ed. aoblmy (ilaed [ + aley:

poteataal for by 1dus! pa e

bo of Pages 17 Ne of Ol

The Patent Office Journal No. 482024 Dated 29/11/2024 111607



*g...

IMTELLECTLIAL
PROPERTY IHDIA

WTENTS | DESGNE]
GECHLAPHICAL M;s-a |,_'| 3

Extracts from the

Register of
Copyrights

nfaferafdesr smafay, smea @R | Copyright Office, Government Of India

TSRO HT/Registration Number

T DT HMH, U qAT
Name, address and nationality of the applicant

B & wfaforafier # smdes & fRa @) uefa
Nature of the applicant's interest in the copyright of the work

Pfr BT T 3R goie

Class and description of the work

EaiicaliINED
Title of the work

P DI 7T
Language of the work

IARIAT ST T, UAT IR ISR 7T Ife =R o 9 8 TE 7,
ar geg @ fafdr

Name, address and nationality of the author and if the author is
deceased, date of his decease

PRI TR 2 AT STHBIRIT
Whether the work is published or unpublished

Hr TR BT ¥ SR A TAT JHRIG BT M, I SR ISR
Year and country of first publication and name, address and
nationality of the publisher

€ B JPREL $ a9 MR 2T, AR P &, iR TSR & T, T
o t

Years and countries of subsequent publications, if any, and names,
addresses and nationalities of the publishers

Bfa # afafoater afed At sfeR! & wrfal & 9m, 7d &R ¢

LAY 3R TR SR Al & fJaver & ey s &
SR &1 AR, AT ®1g &)

Names, addresses and nationalities of the owners of various rights
comprising the copyright in the work and the extent of rights held
by each, together with particulars of assignments and licences, if
any

g Afhdl & AW, Ud 3R IAN, A} IS 8, o ufaferafiier

qrel ARBRI BT FAIRM PIA AT eI o7 & forg ifdpa i
Names, addresses and nationalities of other persons, if any,
authorised to assign or licence of rights comprising the copyright

Hﬁfﬁw'&%ﬂwﬁ%‘aﬁqﬁwmﬂwﬁmmﬁﬁw:

M, a7 SR |ied Yol Pict Bl WA | (Vb argRIed Pt
$ A § BT g8 BF @1 9y i ez S aey)

If the work is an 'Artistic work', the location of the original work,
including name, address and nationality of the person in possession
of the work. (In the case of an architectural work, the year of
completion of the work should also be shown).

I PRT T 'BercHd Py & 1 B Y At A Fareht & e d
SYIRT B SR B A7 SUAET By 9§ weE #, a1 ended #
ufiferafiemr T, 1957 @ ORT 45 & YU—RT (i) & WG &
TR AR 28 RER | JA0N enfie B9 20T |

If the work is an 'Artistic work' which is used or capable of being
used in relation to any goods or services, the application should
include a certification from the Registrar of Trade Marks in terms of
the provision to Sub-Section (i) of Section 45 of the Copyright Act,
1957.

AR S TF ‘HeTHE B B, @1 w1 78 Romea @ 2000 F

3t doiiga =7 afe &, ar faaver <
If the work is an 'Artistic work', whether it is registered under the
Designs Act 2000, if yes give details.

afe Py TF 'S BT 8, S e SRR 2000 B a8
TP fSSlTs & w0 H Uoligd B8 H e &, a1 a1 I8 e
Ufshar & e | R avg W ug @ TS § SR afe &, @1 9
[EERIIEIN fopar T 2?

If the work is an 'Artistic work', capable of being registered as a
design under the Designs Act 2000.whether it has been applied to an
article though an industrial process and ,if yes ,the number of times
it is reproduced.

feweft, af oI g/Remarks, if any
TRNT He&T/Diary Number:

3T 31 faf/Date of Application:
T @t faf/Date of Receipt:

20387/2024-CO/L
22/06/2024
22/06/2024

&/ Dated:30/07/2024

L-152137/2024

SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION
AND RESEARCH , TAMAKA, KOLAR, KARNATAKA-563103
INDIAN

OWNER
LITERARY/ DRAMATIC WORK

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

ENGLISH

DR. YEDUGURI JAHNAVI REDDY , DEPARTMENT OF
PATHOLOGY, SRI DEVARAJ URS ACADEMY OF HIGHER
EDUCATION AND RESEARCH TAMAKA KOLAR
KARNATAKA-563103

INDIAN

DR. KALYANIR , DEPARTMENT OF PATHOLOGY, SRI
DEVARAJ URS ACADEMY OF HIGHER EDUCATION AND

RESEARCH TAMAKA KOLAR KARNATAKA-563103
INDIAN

PUBLISHED

2023 INDIA

SRIDEVARAJ URS ACADEMY OF HIGHER EDUCATION
AND RESEARCH , TAMAKA, KOLAR, KARNATAKA-563103
INDIAN

N.A.

SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION
AND RESEARCH , TAMAKA, KOLAR, KARNATAKA-563103
INDIAN

N.A.

N.A.

N.A.

N.A.

NA.




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

CCPYRIGHT CFFICE CARCINOMA BREAST
NEW DELHI
Reg.|MNo. -L-152137/2024
Cate(30/07/2024
AUTHORS

DR. YEDUGURI JAHNAVI REDDY AND DR. KALYANI.R

PUBLISHER

SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION AND
RESEARCH




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

BY
DR. YEDUGURI JAHNAVI REDDY, msss

DISSERTATION SUBMITTED TO
DEVARAJ URS ACADEMY OF HIGHER EDUCATION
&RESEARCH

TAMAKA, KOLAR, KARNATAKA
'TAL FULFILLMENT OF THE REQUIREMENTS FOR THE

SR
COPYRIGHT CFFICE

HEW DELHI
Reg. NQ@ - L-152137/2024

Date 307/2024IN PAR
DEGREE OF

DOCTOR IN MEDICINE
IN
PATHOLOGY

UNDER THE GUIDANCE OF
DR. KALYANI.R, MD, PhD, FAMS, FICP
PROFESSOR & HOD
DEPARTMENT OF PATHOLOGY

DEPARTMENT OF PATHOLOGY
SRI DEVARAJ URS MEDICAL COLLEGE, KOLAR
JUNE 2023

Gl
%&&4




=

SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION
AND RESEARCH, TAMAKA, KOLAR, KARNATAKA

DECLARATION BY CANDIDATE

I HEREBY DECLARE THAT THIS DISSERTATION ENTITLED

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

COPY[E
ME
Reg. No
Date 304

W DELHI

IGHT CFFICE

2 TIRSRI DEVARAJ URS MEDICAL COLLEGE, KOLAR

IS A BONAFIDE AND GENUINE RESEARCH WORK CARRIED
OUT UNDER THE DIRECT GUIDANCE OF
DR. KALYANLR, MD, PhD, FAMS, FICP
PROFESSOR & HOD
DEPARTMENT OF PATHOLOGY,

SRI DEVARAJ URS MEDICAL COLLEGE, KOLAR

DATE SIGNATURE OF THE CANDIDATE
PLACE: KOLAR DR. YEDUGURI JAHNAVI REDDY




CERTIFICATE BY THE GUIDE

THIS IS TO CERTIFY THAT THE DISSERTATION ENTITLED

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

AT RL JALAPPA HOSPITAL AND RESEARCH CENTRE,

COPY[E
Mg
Reg. Mol
Date 304

W DELHI

IGHT CFFICE

-L-152137/2024

KOLAR

el IS A BONAFIDE RESEARCH WORK DONE

BY

DR. YEDUGURI JAHNAVI REDDY
IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR THE

DATE:

PLACE: KOLAR

DEGREE OF

MD IN PATHOLOGY

SIGNATURE OF GUIDE

DR. KALYANI.R
MD, PhD, FAMS, FICP
PROFESSOR & HOD
DEPARTMENT OF PATHOLOGY




CERTIFICATE BY THE CO-GUIDE

THIS IS TO CERTIFY THAT THE DISSERTATION ENTITLED

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

AT RL JALAPPA HOSPITAL AND RESEARCH CENTRE,

COPY®
ME
Reg. MNa
Date 304

W DELHI

IGHT CFFICE

-L-152137/2024

KOLAR

el IS A BONAFIDE RESEARCH WORK DONE

BY

DR. YEDUGURI JAHNAVI REDDY

IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR THE

DATE

PLACE: KOLAR

DEGREE OF

MD IN PATHOLOGY

SIGNATURE OF CO-GUIDE

DR. P.N SREERAMULU
MS, FMAS
PROFESSOR
DEPARTMENT OF SURGERY




=

ENDORSEMENTBY THE HOD.PRINCIPAL/HEAD
OFTHEINSTITUTION

THIS IS TO CERTIFY THAT THE DISSERTATION ENTITLED

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

CARCINOMA BREAST”
IS A BONAFIDE RESEARCH WORK DONE BY

COPY[RIGHT OFFICE

o Es DR. YEDUGURI JAHNAVI REDDY
Reg. Ncl+ L-152137/2024
Date 3048 7/2024 UNDER THE

GUIDANCE OF

DR. KALYANLR,
MD, PhD, FAMS,
FICP
PROFESSOR

&HOD

DEPARTMENT OF PATHOLOGY

Dr. KALYANIL R Dr. P. N. SREERAMULU
SEAL & SIGNATURE OF THE HOD SEAL & SIGNATURE OF THE
PRINCIPALDATE: DATE:
EI j’l:;'l:'! E ’LACE: KOLAR PLACE: KOLAR
" - QAN \ ~
(_-a_,T T o) 5




COPYRIGHT
DECLARATION BY THE CANDIDATE

I HEREBY DECLARE THAT SRI DEVERAJ URS ACADEMY OF

HIGHER EDUCATION RESEARCH, TAMAKA KOLAR,
KARNATAKA

SHALL HAVE THE RIGHTS TO PRESERVE, USE AND
DISSEMINATE THIS DISSERTATION, IN PRINT OF

COPY[
ME

Reg. No
Date 304

woecn  ELECTRONIC FORMAT, FOR ACADEMIC/RESEARCH
-L-152137/2024 PURPOSE

712024

DATE: SIGNATURE OF CANDIDATE

PLACE: DR. YEDUGURI JAHNAVI REDDY

© Sr1 Devaraj Urs Academy of Higher Education and Research,
Tamaka, Kolar, Karnataka

vi




SRI DEVARAJ URS MEDICAL COLLEGE, TAMAKA,
KOLAR

ETHICS COMMITTEE

CERTIFICATE

THIS IS TO CERTIFY THAT THE ETHICS COMMITTEE OF SRI
DEVARAJ URS MEDICAL COLLEGE, TAMAKA, KOLAR HAS

COPY[g

Mg
Reg. Mol
Date 304

_ UNANIMOUSLY APPROVED
IGHT OFFICE
e s2s|  DR.YEDUGURI JAHNAVI REDDY
2% POSTGRADUATE STUDENT IN THE DEPARTMENT OF

PATHOLOGY OF SRI DEVARAJ URS MEDICAL COLLEGE TO
TAKE UP THE DISSERTATION WORK ENTITLED

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

TO BE SUBMITTED TO
SRI DEVARAJ URS ACADEMY OF
HIGHER EDUCATION AND RESEARCH, TAMAKA, KOLAR

MEMBER SECRETARY PRINCIPAL

vii




SR, SRI DEVARA] URS ACADEMY OF HIGHER EDUCATION & RESEARCH
A
W) SRI DEVARAJ URS MEDICAL COLLEGE
%OA%Q' Tamaka, Kolar
INSTITUTIONAL ETHICS COMMITTEE
Members
- : 24.12.202
L. Dr. DEGangadharRao, | NO- SDUMC/KLR/IEC/ 571(a) /202021  Date: 24.12.2020
(Chairman) Prof. & HOD of
Zoology, Govt. Women’s
College, Kolar ; ;: i
2. Dr. Sujatha.MCP, PRIOR PERMISSION TO START OF STUDY
(Member Secretary), .

Prof. Department of Anesthesia,
SDUMC

3
COPYRIGHT CFFI|k;
MEW DELHI  Kamal

Reg. N@ |- L-1521
Date 3QO7/2024

t Repprter, Samyukth

ATIA03
U mlek.
AdvocateKolar

5 .Dr. Hariprasad S,
Assoc. Prof

Dept, of Orthopedics, SDUMC

6. Dr. Abhinandana R
Asst. Prof,

Dept. of Forensic Medicine,
SDUMC

7. Dr. Ruth Sneha Chandrakumar
Asst, Prof.
Dept. of Psychiatry, SDUMC

8. Dr. Usha G Shenoy,
Asst. Prof,, Dept. of Allied
Health & Basic Sciences
SDUAHER

9. Dr. Munilakshmi U
Asst. Prof. Dept. of
Biochemistry, SDUMC

10.Dr.D.Srinivasan, Assoc. Prof.

Department of Surgery,
SDUMC

11. Dr. Waseem Anjum,
Asst. Prof. Department of
Community Medicine,
SDUMC

12, Dr. ShilpaM D

Asst. Prof.  Department of
Pathology, SDUMC

The Institutional Ethics Committee of Sri Devaraj Urs

Medical College, Tamaka, Kolar examined and

has
unanimously approved the study entitled “Association of
Immunohistochemistry Leptin expression with plasma
Elisa Leptin levels in invasi_ve_ductal carcinoma breast”
being investigated by Dr. Yédﬁguri Jahnavi Reddy, Dr.
Kalyani Raju & Dr. P N Sreeramulu' in the Departments of:
Pathology & Surgery' at Sri Devaraj Urs Medical College,
Tamaka, Kolar. Permission is granted by the Ethics
Comnmittee to start the study.

Abea . ™M:P

Membg} Secretary Ches
Member Secretary

[pstitutional Ethics Committee :

Sri Devaraj Urs Medical College 188l

Tamaka, Kolar.

CHAIRMAN

Tamaka, Kelar

ituli ics Committed
itutional Etbics \L.oi..rnit
Sry Devara) Urs Medical Collepd

viii




oY e
003“‘0
SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION & RESEARCH
Tamaka, Kolar 563103

Certificate of Plagiarism Check

Title of the [ASSOCIATION R OF
Thesis/Dissertation | IMMUNOHISTOCHEMISTRY LEPTIN
| EXPRESSION WITH PLASMA ELISA

COPYRIGHT OFFICE
BV DELHI

Reg. N@|- L-152137/2024

Dste 307/2024

LEPTIN LEVELS IN INVASIVE DUCTAL
| CARCINOMA BREAST
DR. YEDUGURI JAHNAVI REDDY

| ﬁame oi‘ ihe §tu_deut

Registration Number “| 20PA 1005

i — S ———— ——
Name of the Supervisor/ | DR. KALYANLR
Guide
Department

PATHOLOGY

._Acceplable Maximum

Limit (%) of Similarity 10%
,lﬂi Di_u.er?f!ioil Ph.D. Thesis)

| Similarity 9%

| Software used Tumitin S|
| Paper 1D 1991132253

"Submission Date 11-01-2023

w\ot (2__:}

Signature of Guide/Supervisor
rrofessor Ano HUL

mﬂN -

Signature of Student

Department of 1ibuiogy
1 Devaraj Uss Wi=d 0 | Colles
N e

'nl:%oslgor inﬂ HOw

Department of Paihojogs
@4 Devaraj Urs Mzd - 4l Coling

Camaka Late: LKYP

’ y Liirary
Learning\Resource Centre

SDUAMER, Tamaka
KOLAR-563103

Coodina% Program

UGEPG Program ,Faculty of Medicine,
Sri Devarj Urs Medical College ,
Tamaka, Kolar- 563103




e —

e

e ———

turniting)) i

e b AR 5, s
e 1

4
»

i

Digital Receipt

| This receipt acknowledg
.! information regardi
!
COPYRIGHT OFSE
(=W DELHI
Reg. N@|- L-152137/2024

Date 3@07/2024 {j

k.

¥

H

4
)
y
<]
:
4
A
)
4




COPYRIGHT OFFIGE
{EW DELHI

Reg. Nl|- L-152137!
Date 3qR07/2024 e

ls/committes-202

P24 [1% match Intarnet from 09:Hov.2015),

hitos S www. fogst org/wi-content/us

hitos:/www. foqsl o

<1% match (Internet from 25-Sep-2022

<1% match (Internet from 17-)ul-2020)

LA
DU IR I YU OAY L]

<1% match (Internet from 14-Dec-2022).

hitos:fwww fronticrsio oro/articled

pltns LW (rontiersin. org

<1% match (Internet from 20-Oct-2022)

LA WAL ALY s

Sty
Lieale

l
Iniversity on 21

LS S 1
Ay A




ACKNOWLEDGEMENT

I begin by expressing my immense gratitude to the Almighty Lord for his blessings.

My continued reverence and acknowledgment to the beloved teacher and guide Dr.
Kalyani.R, Professor & HOD, Department of Pathology, who handpicked this topic and
graced study officially with her constant support and expert advice, her encouragement, wise
constructive judgment the painstaking effort to weed out errors, and her affection during

study leave permanently indebted to her. I dedicate a good part of the work to her.

COPY[
Mg

Reg. Nc¥+

Date 304

Jﬁ‘ Eﬁf&'@ﬁh&nks to Dr. P. N. Sreeramulu, Professor of Surgery, Principal, Dean & Faculty of
| LHI

= ﬁéai}ﬁ‘l 2#0 onsent to be the co-guide and give timely help throughout the PG career.

I take this opportunity to express my humble and sincere gratitude and indebtedness to the
teacher and guide Dr. Kalyani. R, Professor and Head of the Department, for her expert

advice, constant support, encouragement, and timely help in every aspect.

I would like to express my gratitude to Dr. Harendra Kumar M.L, Professor, for his

constant guidance, support, and encouragement.

I express my sincere and humble gratitude to Dr. T.N. Suresh, Professor, for his support,

constructive advice, and constant encouragement.

I express my deep, immense gratitude and humble thanks to Dr. Subhashish Das, Professor.

For his support, advice, and encouragement.

I express my deep, immense gratitude and humble thanks to Dr. Hemalatha. A, Professor,

for his advice and encouragement throughout the study.

EPels <

Fearq ) s Xii




I want to convey my sincere thanks to Dr. Manjula K, Professor, Dr. Swaroop Raj B.V,
Dr. Sushan Shweta Jaykar, Dr.Supreetha.MS, Dr. Shilpa.MD, Associate Professors, for

their kind help, constant support, and expert advice in preparing this dissertation.

I express my sincere thanks to Dr. Sindhu. C, Dr. Haritha. B, Assistant Professors, for their

constant guidance and encouragement in preparing this dissertation.

My parents, Mr. Y. Vijaya Chandra Reddy, Mrs. Y. Madhavi Latha, and sister Ms. Y.

Krishna Sahithi Reddy, will always be the most significant source of strength and

COPY®
ME
Reg. MNa
Date 304

|CHT; B fon fo
W DELHI
-L-152137/2024

71203 'Express my

I their unconditional support in every aspect of life. I am forever indebted.

sincere thanks to my batchmates and friends, Dr. Ankita.G, Dr. Sudarshan.K,

Dr. Snigdha, Dr. Amrutha.T, Dr.Satadruti.C, Dr.Nagaraju.V, Dr. Ayswaria P Unnithan

for their support and love in every aspect of life.

I express my sincere thanks to my friends, Dr. Megha Varnika.J, Dr.Navyatha.B,

Dr.Shruti.C, Dr. Deepthi.Y for their immense support and love in every aspect of life.

I express my immense gratitude and special thanks to super-seniors Dr.Gaurav K,

Dr.Priyanka.P, Dr.Ankit.A, Dr. Sonia.K for their support.

I express my immense gratitude and special thanks to seniors Dr. Sowmya MH,

Dr.R.V.Sowjanya, Dr.Princy.S, Dr.Nikhil for their support.

I enjoyed working with my juniors — Dr. Priyanka.D, Dr.Zubiya.S, Dr.Ambika.K,
Dr.Haneena.M, Dr. Queen Mary, Dr.Sahithi.S, Dr.Divya, Dr.Deepika.C I thank you for

your kind cooperation.

Xiii




I enjoyed working with my sub-juniors — Dr.Kamala.K, Dr.Sushma.M, Dr.Bhadra.A.R,
Dr.Nikitha.D, Dr.Deepa Reddy.G , Dr.Manju Alex, Dr.Prathibha.R, Dr.Sharjubala.K I

thank you for your kind cooperation.

I am thankful to technical staff Mrs.Asha.A, Mrs.Sumathi.V, Mr.Veerendra Kumar.A.G,
Mr.Gauri Shankar, Mr.Prashanth.B.N, Mr.Muniraju, Ms.Gandarbha.B.L, Mr.Shabeer Khan

and all non-teaching staff for their invaluable help, without whom this study would not have

COPYRI CHTRET | feRsiblg
NEW DELHI
Reg. Mcl+L-152137/2024
Date 3030 7/2024

Thank you, everyone.

Date : Signature of the Candidate

Place: KOLAR Dr. Yeduguri Jahnavi Reddy

Eress
mearq ) s Xiv




LIST OF ABBREVIATIONS

BC — Breast cancer

IHC — Immunohistochemistry
ER — Estrogen Receptor

PR — Progesterone Receptor

Her 2 — Human epidermal growth factor receptor 2

DALY - Disability-adjusted life years

IDC — Infiltrating Ductal Carcinoma

aral s

COPY[
Mg

Date 304

GHT F'F'I"E‘:—EC}A“‘ mokine ligand 2

WD
Reg. Ncl+ L-1
T7i2034

gél:_gﬁ’*z—cg hemokine ligand 5

1L 6 — Interlelikin 6

IGF 1 — Insulin like growth factor 1
ELD — Extralobular ducts

TD — Terminal ducts

L — Lobules

WHO — World Health Organisation

DCIS — Ductal carcinoma in situ

AJCC — American Joint Committee on Cancer
H&E — Haematoxylin and Eosin

NPI — Nottingham Prognostic index

TBS — Tris buffer Solution

HR — Hormone Receptors

Ob — Leptin gene

ODbR - Leptin Receptor

DPX - Dibutylpthalate Polystyrene Xylene

RPN

mearq ) s

XV




TABLE OF CONTENTS
SL NO. PARTICULARS PAGE NO.
1 INTRODUCTION
2 RESEARCH QUESTION

3 AIM

4 OBJECTIVES

CDF‘YlleH DFFICE
MNEW DELHI

Reg. Ncg-L-152123752024 | REVIEW OF LITERATURE

Date 3038 7/2024

6 MATERIALS AND METHODS

7 RESULTS

8 DISCUSSION

9 CONCLUSION

10 SUMMARY

11 BIBLIOGRAPHY

12 ANNEXURES

GlFes

mearq ) s XVi




LIST OF TABLES
No. Table No.
1 WHO classification of breast carcinoma
2 T — Primary tumor (pT)
3 N — Regional lymph nodes (pN)
4 Distant metastasis (M)
COPY[ I[C-,H OFFIGE ]
NEW DOELSI | Stagd grouping
Reg. Nc§-L-152137/2024
Dete 308 ?"2F246 Medified Bloom Richardson Grading of the tumor
7 Nottingham prognostic index in breast cancer
8 Molecular classification of breast carcinoma
9 r value interpretation
10 | Basic characteristics
11 | Demographic data
12 | Age vs IHC leptin and Elisa leptin
13 | Menopausal status vs IHC leptin & Elisa leptin
14 | Parity status vs IHC leptin & Elisa leptin
15 | BMI Status vs IHC leptin & Elisa leptin
16 | IHC leptin vs Elisa leptin association
IHC leptin vs Elisa leptin correlation

G <

Fearq ) s

XVii




18 | IHC leptin expression among the study population

19 | IHC leptin expression

20 | ELISA leptin concentration

21 | Tumor size vs IHC leptin & Elisa leptin

22 | Metastatic lymph nodes vs IHC leptin and Elisa leptin

23 | Tumor infiltrating lymphocytes vs IHC leptin & Elisa leptin

COPY I[C-,H CFFICE

NEW DELCH
Reg. Nol+ L-1522@7-‘
Date 303 7/2024

2'fg"ﬁ‘qifhovascular invasion vs IHC leptin & Elisa leptin

25 | Staging vs IHC leptin & Elisa leptin

26 | Modified bloom Richardson grading vs IHC leptin & Elisa leptin

27 | NPI Prognostic score vs IHC leptin & Elisa leptin

28 | ER expression vs IHC leptin & Elisa leptin

29 | ER expression vs IHC leptin expression

30 | ER expression vs Elisa leptin

31 | PR expression vs IHC leptin & Elisa leptin

32 | PR expression vs IHC leptin expression

33 | PR expression vs Elisa leptin

34 | HER2 Neu expression vs IHC leptin & Elisa leptin

HER2 Neu expression vs IHC leptin expression

Xviii




36 | HER2 Neu expression vs Elisa leptin

37 | Ki67 expression vs IHC leptin & Elisa leptin

38 | Ki67 expression vs IHC leptin expression

39 | Ki67 expression vs Elisa leptin

40 | IHC leptin in relation to molecular classification of breast

41 | Elisa leptin in relation to molecular classification of breast

COPY[RIGHT OFFIGE Jl ,. _ ‘ _
nWEw D49 | Age distribution of the present study in comparison with other study
Reg. Nc¥+L-152137/2024
Date 303 7/2024 .. . . .

43 | BMI bf the population in the present study in comparison with other study
Postmenopausal and Premenopausal status in this study in comparison

44 with other study

45 | Parity of study population in this study in comparison with other studies

46 Immunohistochemistry of leptin in tissue sections in present study in
comparison with other studies

47 Elisa — leptin levels in plasma levels in present study in comparison with
other study

48 | IHC-leptin vs Elisa -leptin association

49 | IHC leptin vs Elisa leptin correlation

50 | Comparison of IHC leptin expression & age with other study

51 | Comparison of Elisa leptin levels and age with other study

52 | IHC leptin expression in relation to BMI status

Comparison of Elisa leptin levels and BMI status with other study

Xix




54 | IHC leptin expression in relation to menopausal status

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

56
study

57 | IHC leptin expression in relation to parity

58 | Comparison of Elisa leptin levels & parity with other study
Comparison between IHC leptin expression and pT size of tumor with

COPY[RIGHT GFFIGE . |\ 4 P P P
NEW DELHI
Reg. Mcl+ L-152137/202%
Date 200 ?.‘2%*2:50 Elisa|leptin levels in relation to pT size of tumor

61 | IHC leptin in relation to nodal status

62 | Elisa leptin in relation to nodal status

63 | IHC leptin expression in relation to tumor infiltrating lymphocytes

64 | Elisa leptin levels in relation to tumor infiltrating lymphocytes

65 Comparison of IHC leptin expression & Lymphovascular invasion with
other studies

66 | Comparison of Elisa Leptin levels in relation to Lymphovascular invasion
Comparison of IHC Leptin expression & p TNM Staging of tumor with

67 other studies

68 | Elisa leptin levels in relation to pTNM staging of tumor

69 | IHC leptin expression in relation to modified bloom richardson grading

70 | Elisa leptin levels in relation to modified bloom richardson grading

IHC leptin expression in relation to nottingham prognostic index

G <

Fearq ) s

XX




72 | Elisa leptin levels in relation to nottingham prognostic index
73 | Comparison of IHC leptin expression & ER expression with other studies
74 | Comparison of Elisa leptin & ER expression with other studies
75 | Comparison of IHC leptin expression & PR expression with other studies
76 | Comparison of Elisa leptin & PR expression with other studies
77 | Her 2 neu expression in the relation to the IHC leptin expression
COPY[RIGHT OFFIGE — ) . ,
nWEW DELE | Her 2 neu expression in relation to Elisa leptin

Reg. Nc¥+L-152137/2024

Date 3000 7/2024 : . . . .
79 | KisTZlexpression in relation to [HC leptin expression
80 | Ki67 expression in relation to Elisa leptin levels
g1 | IHC leptin in relation to molecular classification of breast
82 | Elisa leptin in relation to molecular classification of breast

RPN

mearq ) s

XXi




LIST OF CHARTS
Chart No. Topic l:‘ff
1 Age vs [HC leptin
2 Age vs Elisa leptin
3 Menopausal status vs IHC leptin
COPY[RIGH CFFICE enopausal status vs Elisa leptin
#\W DELHI
Reg. Mcl+L-152137/2024
Date 30W07/2024 5 Parity status vs IHC leptin
6 Parity status vs Elisa leptin
7 BMI Status vs IHC leptin
8 BMI Status vs Elisa leptin
9 IHC leptin vs Elisa leptin association
10 Tumor size vs IHC leptin expression
11 Tumor size vs Elisa leptin
12 Metastatic lymph nodes vs IHC leptin
13 Metastatic lymph nodes vs Elisa leptin
14 Tumor infiltrating lymphocytes vs IC leptin
15 Tumor infiltrating lymphocytes vs Elisa leptin
6 Lymphovascular invasion vs IHC leptin

XXii




17 Lymphovascular invasion vs Elisa leptin
18 Staging vs IHC leptin
19 Staging vs Elisa leptin
20 Modified bloom Richardson grading vs IHC leptin
21 Modified bloom Richardson grading vs Elisa leptin
22 NPI Prognostic score vs IHC leptin
COPY[ I[C‘-,H CEEICE
B DELHI . . _

Reg. Mol - L-15213232024 | [NPI Prognostic score vs Elisa leptin

Cate 30} 7/2024
24 ER expression vs IHC leptin
25 ER expression vs Elisa leptin
26 PR expression vs IHC leptin
27 PR expression vs Elisa leptin
28 HER2 Neu expression vs IHC leptin
29 HER2 Neu expression vs Elisa leptin
30 Ki67 expression vs IHC leptin
31 Ki67 expression vs Elisa leptin
32 IHC leptin vs Elisa leptin association

Gl

e ) s

XXiii




LIST OF GRAPHS

Graph Graph Page
No No
1 ELISA values of the subjects. X-axis — Concentration values. Y-axis
— Optical density
2 IHC leptin vs Elisa leptin correlation
3 IHC leptin vs Elisa leptin correlation in the present study
COPY[ l[C‘-, CFFICE
#\W DELHI

Reg. Mcl+L-152137/2024
Date 30007/2024

XXiv




LIST OF FIGURES
Figure Page
No. No.
1 Embryology of normal breast
2 Tanner’s Staging
3 Normal breast anatomy
4 Normal histology of breast
COPY[ I[C-,H CFFICE
NEW DELHI
Reg. Nod- L-1521372024 photograph showing gross image — Mastectomy specimen
DCate I0YB7/2024
5B Photograph showing gross image — cut section showing grey white
tumor
6 Microphotograph showing microscopy image — H&E — 10X -
infiltrating ductal carcinoma breast
7 Schematic photograph showing leptin pathway
8 Microphotograph showing - score 0, No expression
9 Microphotograph showing -score 1, Expression < Adipocyte
10 Microphotograph showing score 2, Expression = Adipocyte
11 Microphotograph showing score 3, Expression > Adipocyte

RPN

mearq ) s

XXV




=

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

coe Y‘Il,ﬁ %Eﬁ\ﬂﬁgntly nfluenced by leptin, which is present in both blood & tissue.

52137/2024

:
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Date 3000 7/202dMS & OBJECTIVES:

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

sections and leptin plasma levels 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 leptin immunohistochemistry expression and Elisa leptin levels in 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 statistical analysis was done by SPSS 22 software.
RESULTS:

1g the study population, 92.3%cases show IHC leptin positivity. Plasma leptin levels
recorded with the range of 13.21ng/ml-79.54ng/ml and mean of 40.92+20.05ng/ml.
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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 [HC- Leptin levels were found to be weak positives and

COPYE GHTIORF eaiticapt. Among the various parameters studied, the immunohistochemistry leptin
|

NEW DELHL. ;o : . . . .
Reg. NAL L-1 %Fﬁeﬁal&ﬂ 40 relation to size of the tumor & stage of the tumor were showing statistically

Date 20007 /203/nificant vdlue. 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.! 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

neoplasms in females in 2012.! In India, the incidence of BC in female population is 25.8 per

COPYRIGHT OFFIC

1.00,000 and the mortality rate is 12.7 per 1,00,000. Incidence of breast cancer rate in

nEw odlagealore is B4.4%.% Prevalence of the breast cancer in kolar district was reported as 6.4 % of
-152137/2024 4

Reg. Mo. -L
Date 30/07/

jc‘;gta fémale dancers.

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.?

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
E -6), chemokine ligand 2 (CCL-2), chemokine ligand 5(CCL-5), and others, are being

yyed in the diagnostic methods, therapy, and further prognosis of breast cancer.’

et ) E5q
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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.'!

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

COPYRIGHTI®AR CE/th fictor 1 (IGF-I) signaling.'
NEW DELHI

Reg. No. - L-1524.37/202 )
S e a0 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

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

sections and 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.

COPYRIGHTHFR&fnatiqn of plasma leptin levels by Elisa method in the invasive/infiltrating ductal
NEW DELHI

Reg. No. - L-15321@T@0a »f|the breast.
Date 30/07/2024

3) To evaluate the association between the leptin immunohistochemistry expression and 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.'

COPYRIGHT CFFIC
NEW D .
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DCate 30/07/2024

The—estabiishment 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.!”

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.?’ 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’.
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

lial 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 months old. At this stage, a
bed of thick fibroconnective tissue stroma with a well-defined tubular architecture is noted.?

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.!>

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

COPYRIGHT COFFIC .
NEW DEfigmal components, despite the fact that most authors agree that these secondary process
gzge ;JgB‘_LTL%HEH‘F%ﬁl entary lobular elements. %% 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.***

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.?3-2°

INFANT BREAST:

Some features of breast development and involution take place within the first two years of
life.2?” From two years of life until puberty, the typical gland is dormant. 24?® The newborn's
breast is often palpable at delivery, with varied amounts of tissue and no obvious gender
differences. ?° 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.?”-°
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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.’!
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

COPYRIGHTIDREZEure pf insulin-like growth factor-1 (IGF-I) in the mammary gland.?
NEW DELHI

Reg. Mo. - L-1 1 > : . . .
Date 30/07/2 Gﬁ;@é 74 fagner’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.***! A pubertal girl's
breast size difference is frequently observed between the stages 3&2 and tends to lessen in
stages 4 &5. *} Reconstructive surgery may be an option if there is chronic significant breast

asymmetry, usually after Tanner 5 breast maturity is attained.?%?
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ANATOMY?34-36;

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.

COPYRIGHT OFFICE , L _
neEwy odiagly in life, the breast organs will be there from 2™ to 6" ribs; as the breast ages and sags, it

g:;e ;Jg'.,'c‘?%éijﬁzl};rﬁb%e%er, 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:

breastfeeding, the nipple is crucial. For effective nursing, a nipple must be at least

millimeters long. However, the nipple's topography varies greatly; it might be flat,

or even :iggrte% which can make it difficult for certain women to nurse.

(( AN
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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.

CC:'F‘Y'F:IGHTT?FIE‘IFIE
NEW DEL
Reg. Mo. -L-152137/2024

,breast regeives blood from:

Date 30/07/2034Thoracoacrpmial 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.®

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 lactation and pregnancy.

2.Collecting ducts (Intralobular)

3.Intralobular stroma (specialized).

e 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:**

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

important factors are:

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

incre: incidence for breast cancer development.
&y s
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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:*!4

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

COPYRIGHTaLEFIGE heraditary forms of breast cancer where as both environmental and genetic factors

NEW D
Reg. MNo. - L-1

HI i . . . .
ﬁrﬁgﬁgb@ 4n| development of carcinoma in sporadic cases. Developed countries when

Date 38"'3?"2'3%81npared 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.**

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

ogenesis and metastatic ability in breast cancer. Resistant phenotypes are seen

et ) E5q
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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.**

COPYRIGHT CFFICE
NEW DELHI

Reg. MNo. - L-153 3-0/20 .
B e T ap GLINRCAL 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

histonathological sampling.
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WHO CLASSIFICATION OF CARCINOMA BREAST: %

Tablel: WHO classification of breast carcinoma.

Epithelial tumors

Micro invasive carcinoma

COPYRIGHT
NEW DB

Reg. No. -L-18
Date 30/07/20

OFFICE
ELHI
2137/2024
04

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 carcinoma with mesenchymal

e 9
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differentiation

Chondroid differentiation

Osseous differentiation

Other types of mesenchymal differentiation
Mixed metaplastic carcinoma

Myoepithelial carcinoma

Rare types

COPYRIGHT
NEW DB

Reg. No. -L-18
Date 30/07/20

OFFICE
ELHI
2137/2024
04

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
Adenomyoepothelioma with carcinoma

Adenoid cystic carcinoma

Precursor lesions

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

Atypical lobular hyperplasia

aductal proliferative lesions

Usual ductal hyperplasia

Gl
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Papillary lesions

Intraductal papilloma

Intraductal papilloma with atypical hyperplasia

Intraductal papilloma with ductal carcinoma in

situ

Intraductal papilloma with lobular carcinoma in

situ
Intraductal papillary carcinoma
Encapsulated papillary carcinoma

Encapsulated papillary carcinoma in situ

Benign epithelial proliferation

COPYRIGHT
NEW DB

Reg. No. -L-18
Date 30/07/20

OFFIC
ELHI
2137/2024
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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

COPYRIGHT
NEW DE
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Date 30/07/20
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Fibroadenoma
Phyllodes tumor
Benign
Borderline
Malignant
Periductal stromal tumor, low grade

Hamartoma

Hameppef pipple

Nipple adenoma

4 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.**°

GROSS FEATURES:
COPYRIGHT CFFICE

nEw D2 lagroscopic [features vary among different cases. The size of the tumor may range widely

& -L-152137/2 . .
g;i ;lg.'-c“-L"JL ":f}% T‘cczr?l to 10 cms. The contours may be regular/irregular/nodular/showing stellate

contiguration. 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 SA: Photograph showing gross image — Mastectomy specimen
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Reg. No. - L-152 T4g1agiB] Photograph showing gross image — cut section showing grey white tumor

Date 30/07/2024

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.

gure 6: Microphotograph showing microscopy image — H&E — 10X - infiltrating
ductal carcinoma breast

G
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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¢

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

: 1.1 45,46
COPYRIGHTOFFICE ™
NEW DELHI

Reg. No. - L-1EERIBREEORM TYPE OF CARCINOMA:
Date 30/07/2023

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.*7#

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
omposed of other cellular components apart from the glandular component. The

natous components vary from spindle cell component, myxoid, bone, and cartilage.

et ) E5q
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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

carcinoma differentiates into epithelial and mesenchymal elements.’>!

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

Table2: T — Primary tumor (pT):

COPYRIGHLOFFICE
NEW DELKI Primfary tumor cannot be assessed

Reg. No. - L-152137/2024
Date 30/07/2p22 N4

vidence of primary tumor

Tis Carcinoma in situ

Tis (DCIS) Ductal carcinoma in situ

Tis (LCIS) Lobular carcinoma in situ

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

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

T1 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

Tlb 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

Inflammatory carcinoma

GLRes_ <
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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)
pNImi RT-PCR positive but negative by light microscopy
pNla micrometastasis (tumor deposit > 0.2 mm and < 2.0 mm or < 0.2 mm and > 200
cells)
pN1b metastasis in 1 - 3 axillary lymph nodes with at least 1 tumor deposit > 2.0 mm
ZOPTRIGH palr_‘.l._';l = etastasis in internal mammary sentinel lymph node with tumor deposit > 2.0
NEW DELHI mm
Reg. No. - L-152137:2024
Dste 30/07/2p2N2a pNlaand 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 pN1la or pN1b

pNX metastasis in ipsilateral supraclavicular lymph node

Table 4: Distant metastasis (M):

MO

No distant metastases

Ml

Distant metastases
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Table5: Stage grouping:

Stage 0 Tis NO MO
Stage [A Tl NO Mo
Stage IB TO, T1 N1 MO
TO, T1 N1 MO

Stage 1A
T2 NO MO
T2 N1 Mo

Stage [IB
T3 NO MO
TO, T1, T2 N2 MO

Stage IIIA
COPYRIGHT OFFICE | T3 NI, N2 MO
NEW DELHI Sta%e 1 qIB T4 NO, N1, N2 MO

Reg. Mo. - L-152137/2024

Date 30/07/2024  Stage uIIC 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:>*

Criteria

Score 1

Score 2

Score 3

Tubule formation

>75%

10 to 75%

<10%

Nuclear

pleomorphism

Minimal variation in

nuclear size and shape

Moderate variation in

nuclear size and shape

Marked wvariation in

nuclear size and

shape

Mitotic counts per

'F

5-10

More than 11

I _"'I'_l"l:: E all grade
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Grade 1(score 3,4 or 5)
Grade 2(score 6 or 7)
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.”

COPYRIGHTI2BRIZENoOtt
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Reg. MNo. - L-1132'1'3‘T'-'2% I

Date 30/07/2024

Ingham prognostic index in breast cancer

Score 5 year survival Prognosis

I <24 96% Excellent
11 >2.4-<34 93% Good

I >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.

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.

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

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

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.

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.

COPYRIGHT OFFICKascylar invasion — Defined as "penetration by the tumor cells into the lumen of an

NEW DELHI

Req. No. - L-152127/2H%gy|or vein." It is associated with distant metastasis, larger tumor size, higher grade,

DCate 30/07/2024

and lgwer survival. The patients who have a systemic disease or metastatic disease

will have a vascular invasion.

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

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 fibrosis and desmoplasia are stellate shaped, circumscribed, low
grade, and are likely to be hormone receptor-positive.

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 ;%28

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
CCF;;E'E EHE&FL};LE cytokeratin’s, cytokeratin’s amplicon on | cytokeratin’s
Reg. No. - L-182437+3024 and high | and 17q12 Low expression
e expression  of | moderate to | Low expression | of ER  and
hormone weak of ER and | associated
receptors and expression of associated genes
associated progesterone genes Low expression
genes receptor and | - ~15% of | of HER2 related
- ~60% of | associated genes | invasive breast | genes
invasive breast | -~10% of | cancers - ~15% of
cancers invasive breast | ER/PR negative | invasive breast
ER/PR positive | cancers HER2 positive | cancers
HER2 negative | ER positive, PR | (though not all | Most  ER/PR
Low low positive HER2 enriched | and HER2
proliferation HER2 by  molecular | negative (“triple
rate expression subtype are | negative”)
variable HER2+ by | High
(positive or | clinical proliferation
negative) definition) rate
Intermediate or | High TP53mutation
high proliferation common;
proliferation rate | rate TP53 | BRCA1
(Ki-67 high) mutation dysfunction
Luminal B tends | common (germline,
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COPYRIG
NEW
Reg. No. - L-1
Date 30/07/2

to be higher | More likely to | sporadic)
histologic grade | be high grade | Particularly
than luminal A | and node | common in
positive African—
American
women
Histologic Tubular Invasive ductal | High-grade High-grade
correlation carcinoma carcinoma NST | invasive ductal | invasive
Cribriform Micropapillary | carcinoma NST | ductal
carcinoma carcinoma carcinoma NST
CFFIC Low grade Metaplastic
ELHI . . .
52137/2024 invasive carcinoma
24 ductal Carcinoma with
carcinoma NST medullary
Classic lobular features
carcinoma

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.

SR
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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.

Factors promoting leptin secretion:**%?

Excess energy stored as fat
Glucose

Insulin

Glucocorticoids

Estrogens

OPYRIGHT OFFIC '
2 nggggré]l&ﬁ%n%atory cytokines

Reg. Mo. -L-152137/2024
Date 30/07/2034 {ors inhiblting leptin secretion:®>63

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 ObRb 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

et ) E5q

es in accordance with the level of circulating leptin, which acts as a marker for energy

‘es. 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.®¢

| Leptin > o 1 Leptin
5
COPYRIGHT OFFICE Hypothalamus: Mestiinibie Brainstem:
: dopamine system:
NEW DELHI
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Neuroendocrine function: . | Energy homeostasis:

| Reproductive hormones 1 appetite

| Thyroid hormones | energy expenditure

| IGF-1
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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

»ne 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
hyperinsulinemia prior to weight loss’>. Leptin therapy has been shown to lower triglyceride,

high-density lipoprotein cholesterol, and low-density lipoprotein cholesterol levels in persons

COPYRIGHTVOHF|@@genital leptin insufficiency in conjunction to hyperinsulinemia.”! We currently

NEW DELHI . . . .. .
Req. No. - L-1890gFtls the mechanisms through which central and peripheral activity mediate these

Date 30/07/202ffects.

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 I et al. 7 (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 variables in 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.

, adiponeetin, J:\tld resistin with all-cause mortality & risk of recurrence in a sizable
(f’ﬁ?:}{;:iw >
et s
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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

COPYRIGHT OFFIC

nNEW DEpEnals. The| results showed that, particularly in cats with luminal B and HER2-positive

Mo. -L-152137/2024
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qmors, cats Wyith mammary carcinoma have significantly lower serum leptin levels as well as

a lower iree 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).

pers were used in a metanalysis by Pan H et al.” (2017). In individuals who are
reight or obese, a subgroup study of BMI found a relationship between BC and serum
levels, - dgipnql_]y, a postmenopausal woman's menopausal status revealed a

<
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significant correlation. Furthermore, we discovered a substantial correlation between blood

leptin levels and 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

COFYRIGHT OFFIC o N N
nEWw DRigh degree of the leptin immunoreactivity. Additionally, the results of the Log Rank test

g. No. - L-152137/2 . e . . : : :
gzge 311? '-D"'LT"1D S bwed thit |the survival distributions for various types of immunohistochemistry leptin
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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.3! (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

exnression is primarily characterized by increased insulin resistance.

uman BC and how that impacted breast cancer patients' prognoses. Leptin
Q bl

receptor i
L

e A ST
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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 leptin expression
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 receptors in the development of
cancer was conducted by Jardé T et al.3® 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

COPYRIGHT OFFIC . . . .. . . .
nEW DesCg of tumor|were positively linked with Ob-R expression in primary BC. First, leptin works
Reg. Mo. - L-1521

71202 . . . :
Date 20/07/2058 Breast-tunjor cells via an autocrine mechanism, as demonstrated by the co-expression of

Teptin & OUDR 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 carcinoma specimens 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

COPYRIGHT CFFIC

NEW DEliMinosed by[FNAC or TRUCUT Biopsy and confirmed by Mastectomy.

Reg. Mo. -L-152137/2024
Date 30/07/2024

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 ">74

Formula:

To employ Fisher’s arctanh transformation: C( r) = %lug, l+_r
-r

Given a sample correlation » based on N observations that is distributed about an actual

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

variance &~ =1/(N-3).

Under the null hypothesis, the test statistic is Z =C(r)~/N -3 where Z ~ N(0,1)

2
.y . . . . . z tz
l'l':'-:l:l"! E ample size to achieve specified significance level and power is ¥ =[ £ ] +3

c()

[ ((:zgg _c-*—_-"__b__- .-

e A) s
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where z, is the upper 100(1-p) percentile of the standard normal distribution.

Hypothesis: #H,- p=0 verEus H_p=rz0

Data Input:
Input Results
a 0.01 Calculate
Reset
B 0.05 N 33
r 0.644

Variables | Descriptions

COPVEIGHT OFFICE® Significance level (two sided test) 1% 0.01
NEW DELHI 1-B Power of the test B=95% | 0.05
Reg. Mo. -L-152137/2024
Date 30/07/2024 r’ 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. 7* in 2022.

Minimum sample size= 33

Page 35



SAMPLE SIZE WITH JUSTIFICATION:-

TOTAL SAMPLES
COLLECTED FOR

Primary Invasive Ductal
Carcinoma of Breast

112

J

COPYRIGHT COFFICE
NEW DELHI
Reg. No. -L-152137/2024
Date 30/07/2024

MET EXCLUSION

MET INCLUSION CRITERIA

CRITERIA 12

52

Excluded

SAMPLE SIZE
60

52

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

le — 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 Ceriteria.

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

COPYRIGHTaBFEIZEla. The tissue bits are processed as per the protocol of the lab. Tissue sections are

NEW DELHI ! . . .
Rea. No. _L_1§7_§ﬁ1§gq'gc'§'4th H & E stains. The tissue sections are screened and analysed for

Date 30/07/20%%tomorpholpgical 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.

pnL of each calibrator, control and serum sample was pipetted into correspondingly

belled 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 uL/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.

COFYRIGHT OFFICE
nEWw DELA) ells werg

Reg. No. -L-152137/2024

D=te 30/07/2054100 pL of TMB substrate was pipetted into each well at timed intervals.

washed again in the same manner as step 5.

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 at a dilution

of no more than 1:8. The result obtained was multiplied by the dilution factor.

et ) E5q
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Graph 1: Showing ELISA values of the subjects. X-axis — Concentration values. Y-axis

— Optical density

y =0.024x + 0.3522

N
1

PTICAL DENSITY
n

1 -

Q)
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ANALYSIS OF IMMUNOHISTOCHEMISTRY (IHC):

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 forl15-20 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

slides were then washed for two times with TBS for 2 minutes

Gt

et s
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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 times in 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.

COFYRIGHTIGFFIzy the slides were mounted with Dibutylpthalate Polystyrene Xylene (DPX).
NEW DELHI
Reg. Mo. - L-152137/2024

Date 30/0720HUALITY (ONTROL 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 leptin expression was correlated with plasma levels.
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METHODS:

Ethical committee approval

!
Collected SAMPLES satisfying inclusion criteria

!

Data collected from the samples

!

Data entered into excel sheet

!

Data compilation

COPYRIGHT CFFIC
NEW DELHI

Reg. Mo. -L-152137/2024

DCate 30/07/2024

!
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

COPYRIGHT CFFICE .
Reg. Mo. -L-152137/2024

a5t 07/2024 .
nem i 0.80-1.000 Very high
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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%
T mu—— MULTIPARA 49 94.2%
hidscoiin bl PRIMIPARA 3 5.8%
Reg. No. - L-152137/2024 NORMAL 34 65.4%
Date 30/07/202BMI 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 |- 3 530,
DISTANT METASTASIS NO 52 100.0%
NPI MODERATE 12 23.1%
GOOD 40 76.9%
R NEGATIVE 29 55.8%
POSITIVE 23 44.2%
PR NEGATIVE 31 59.6%
POSITIVE 21 40.4%
HER2 NEU NEGATIVE 37 71.2%
POSITIVE 15 28.8%
<14% 22 42.3%
Klo7 >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
COPYRIEHT,CREITR'IN (ng/ml) 13.21 79.54 13.2-79.5 40.92 20.05
NEW DELHI
Reg. Mo =L=1521372024
Date 30/07/2024
Table 12: Age vs IHC leptin and Elisa leptin
ELISA -
IHC LEPTIN EXPRESSION LEPTIN
AGE CATEGORY (ng/ml)
0 1 2 3
Mean | SD
N| % N | % N | % N | %
30 TO 39 0100% |0 [00% |1 |19% |0 |0.0% |26.17
40 TO 49 0100% |2 |38% |5 |9.6% |4 |7.7% |37.96 |18.21
50 TO 59 1 11.9% |2 [38% |9 |173% |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 1 11.9% |1 [19% |1 |1.9% |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

BLEPTINO ®mLEPTIN1 ®=LEPTIN2 LEPTIN 3

COPYRIGHT CFFICE
NEW DELHI
Reg. No. - L-152187!

.00% 0.009

Date 30/07/2024

19.20%
17.30%

15.40%

1.90%90%90%
.00%

| 30-F6-89 40 TO 49 50 TO 59 60 TO 69 70 AND ABOVE
Chart 2: Age vs Elisa leptin
AGE VS ELISA -LEPTIN (ng/ml)
mELISA -LEPTIN
46.01 (ng/ml)
34.06 (ng/ml)

26.17 (ng/ml)

30 TO 39

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

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

roup and THC Ieptin 3 scores were more prevalent in the same group . Elisa leptin was

to be sigeg /‘b—;cant
Zerer A 5T
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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 13.5
COPYRIGHTIREFICEAUSA | O . 2 | 38% | 7 . 4 | 77% | 4450 | 22.68
NEW DELH! % %
Reg. No. - L-1 5213'.-’-'2[6-24
Date 30/07/2024 POST
7.7 25.0 34.6
MENOPAUSA | 4 4 1 7.79% | 13 18 39.73 | 19.27
% % %
L
7.7 11.5 38.5 423
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

EPRE m®mPOST

34.60%

13.50%

7.70%

LEPTIN 0

LEPTIN 2

LEPTIN 3

LEPTIN 1

A A5

L3

Page 47




Chart 4: Menopausal status vs Elisa leptin

COPYRIGHT CFFICE
NEW DELHI
Reg. Mo. -L-152137/2024

PRE

MENOPAUSAL STATUS VS

ELISA -LEPTIN (ng/ml)

44.5 (ng/ml)

M ELISA -LEPTIN

39.73 (ng/ml)

POST

_

Date 30/07/2024

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 -
THC 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 [3.8% |1 |1.9% |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

Page 48



Chart 5: Parity status vs IHC leptin

PARITY STATUS VS IHC LEPTIN
EXPRESSION

B Multi para = Primi para

40.40%

COPYRIGHT CFFICE 11.50%
NEW DELHI 1.70%
Reg. No. - L-152137/202
Date 30/07/2024 0.00% 0.00%
LEPTIN 0 LEPTIN 1 LEPTIN 2 LEPTIN 3

Chart 6: Parity status vs Elisa leptin

PARITY STATUS VS ELISA LEPTIN (ng/ml)

mELISA -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

HC Leptin 3 score predominance among them. But the difference between the groups

! Ty E 10t found to be significant. Elisa Leptin was significantly higher among primipara
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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 3 158% (2 |3.8% |[13)|25.0% |16 |30.8% |42.14|20.87

pre obese 0100% |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

COPYRIGHT DEBRIDE 4 17.7% |6 | 11.5% | 20 | 38.5% | 22 | 42.3% | 40.92 | 20.05
NEW DELHI
Reg. No. - L-1 E{FSFZ’AEHE 0.69 0.8
Date 30/07/202

Chart 7: BMI Status vs IHC leptin

BMI STATUS VS IHC LEPTIN EXPRESSION

mnormal ®pre obese ®underweight

30.80%

5.80%

1.90%
0.00%

LEPTIN 0 LEPTIN 1 LEPTIN 2 LEPTIN 3
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Chart 8: BMI Status vs Elisa leptin

42.14 (ng/ml)

COPYRIGHT OFFICE
NEW DELHI
Reg. No. -L-152137/2024
Date 30/07/2024

BMI STATUS VS ELISA LEPTIN (ng/ml)

normal

mELISA -LEPTIN

38.81 (ng/ml)

pre obese

38.54 (ng/ml)

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 2030
Total 52 40.92 20.05
P VALUE o1

<5 'ﬁ ~xfsq
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Chart 9: IHC leptin vs Elisa leptin association

IHC-LEPTIN VS
ELISA -LEPTIN

»==ELISA -LEPTIN

48.98
v 41.96 41.65
19.58
COPYRIGHT CFFIC
NEW DELHI
Reg. Mo. -L-152137/2024 _
Date 30/07/2024 i|:R0 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: ITHC leptin vs Elisa leptin correlation

LEPTIN
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R? Linear = 0.022
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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

[HC 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% 20/52 384% | 22/52 | 423%

COPYRIGHT OFFIC
NEW DELHI
Reg. No. - L-15209M205% d

Cate 30/07/2024

maximum nu

expression.

Table 20: ELISA leptin concentration

Minimum

Maximum

Mean+SD

ELISA Leptin
(ng/ml)

13.21

79.54

40.92+20.05

ases studied, the maximum IHC leptin expression with score 3 is seen in

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

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

COPYRIGHT QEEICE
NEW DELHI T4
Reg. No. - L-152137/2024
Date 30/07/2024 Total

ELISA -
IHC LEPTIN EXPRESION LEPTIN
TUMOR (ng/ml)
SIZE
0 1 2 3
Mean SD
% N % N % N %
Tl 1.9% | 2 3.8% 7 13.5% | 3 5.8% 41.58 | 21.46
T2 3.8% | 2 3.8% 12 | 23.1% | 19 | 36.5% | 39.80 | 19.89
T3 1.9% | 1 1.9% 1 1.9% 0 0.0% 45.86 | 24.04

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

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

3.80%

LEPTIN 0

TUMOR SIZE VS IHC LEPTIN EXPRESSION

BT] mT2 mT3 =T4

36.50%

23.10%

3.80%8.80%
1.90%d.90%

LEPTIN 1 LEPTIN 2 LEPTIN 3
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Chart 11: Tumor size vs Elisa leptin

COPYRIGHT OFiFICE
NEW DELH
Reg. No. -L-152137/2024

Date 30/07/2024 1

41.58 (ng/ml)

TUMOR SIZE VS ELISA LEPTIN (ng/ml)

mELISA -LEPTIN

39.8 (ng/ml)

T2

45.86 (ng/ml)

T3

56.75 (ng/ml)

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 |1 77% | 6 | 11.5% | 20 | 38.5% | 19 | 36.5% | 41.17 | 20.32
POSITIVE 01]00% | 0| 0.0% 0 0.0% 3 5.8% | 36.74 | 17.66
Total 41 77% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3% | 40.92 | 20.05
P VALUE 0.2 0.7

€6

)

Afsg
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Chart12: Metastatic lymph nodes vs IHC leptin

METASTATIC LYMPH NODES VS IHC LEPTIN EXPRESSION
mENO mPOSITIVE
00
38.50% 36.50%
11.50%
COPYRIGHT OFFIGEY” 5.80%
NEW DELHI
Reg. No. - L-152137/ 0.00% 0.00% 0.00%
Date 30:0?"‘20?4 LEPTIIN O LEPTIN 1 LEPTIN 2 LEPTIN 3

Chart 13: Metastatic lymph nodes vs Elisa leptin

METSATIC LYMPHNODES VS ELISA -LEPTIN (ng/ml)

mELISA -LEPTIN

41.17...

36.74 (ng/ml)

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

EI _"'I'::'I :Il E en the groups was not found to be significant.

<5 'ﬁ ~xfsq
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Table 23: Tumor infiltrating lymphocytes vs IHC leptin & Elisa leptin

ELISA -LEPTIN

IHC LEPTIN EXPRESSION
TUMOR (ng/ml)
INFILTRATING 0 1 ) 3
LYMPHOCYTES Mean SD
N % | N % N % N %
NO 1 119% | 6 | 11.5% | 14 | 26.9% | 14 | 26.9% | 38.97 18.07
POSITIVE 3158% 0] 00% | 6 | 11.5% | 8 | 15.4% | 44.94 23.71
COPYRIGHT COFFI 0 0 0 0
NEW|DELHI thal 41 77% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3% | 40.92 20.05
Reg. No. - L-1-82137/2024
Date 30/07/2024 P VALUE 09 03

Chart14: Tumor infiltrating lymphocytes vs IC leptin

TUMOR INFILTRATING LYMPHOCYTES VS IHC LEPTIN
EXPRESSION

ENO m=POSITIVE

26.90% 26.90%

11.50%

11.50%

5.80%

1.90% .

LEPTIN 0 LEPTIN 1 LEPTIN 2 LEPTIN 3

0.00%

<5 'ﬁ ~xfsq
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Chart 15: Tumor infiltrating lymphocytes vs Elisa leptin

38.97 (ng/ml)

COPYRIGHT CFFICE
NEW DELHI

Reg. Mo. -L-152137/2024

Date 30/07/2024

ELISA -LEPTIN (ng/ml)

mELISA -LEPTIN

NO

44.94 (ng/ml)

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
N % N % N % N %
NO 4 | 77% | 6 | 11.5% | 20 | 38.5% | 21 | 40.4% | 40.56 | 20.08
CDF“Y’RIlEHT CFRCHTIVE 01]100% |0 0.0% 0 0.0% 1 1.9% 59.42 23.5
NEW DELHI
Reg. Mo. {L-1521377/2024
Dat= 20/07/2024  Total 4 | 77% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3% | 40.92 | 20.05
P VALUE 0.7 03

Chart16: Lymphovascular invasion vs IHC leptin

EXPRESSION

ENO mPOSITIVE

38.50%

11.50%

. 0.00%

7.70%

0.00%

LYMPHOVASCULAR INVASION VS IHC LEPTIN

40.40%

1.90%

LEPTIN 0 LEPTIN 1 LEPTIN 2

LEPTIN 3
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Chart 17: Lymphovascular invasion vs Elisa leptin

LYMPHOVASCULAR INVASION VS ELISA LEPTIN (ng/ml)

mELISA -LEPTIN

59.42 (ng/ml)

40.56 (ng/ml)

COPYRIGHT CFFICE
NEW DELHI
Reg. Mo. -L-152137/2024
Date 30/07/2024

NO POSITIVE

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 N% Deviation
I 1119% | 2| 38% | 7 |13.5% | 2 | 3.8% | 43.35 21.40
II 3158% |3 | 58% | 13 |25.0% | 20 | 38.5% | 39.76 19.93
111 0[00% |1 19% | 0| 00% | 0 | 0.0% | 56.75 23.5
Total 4 177% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3% | 40.92 20.05
P VALUE 0.05 0.6

<5 'ﬁ ~xfsq
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Chart 18: Staging vs IHC leptin

STAGING VS IHC LEPTIN EXPRESSION

Bl =]l =III

38.50%

COFPYRIGHT CFFICE

NEW DELHI 5.8
Reg. No. - L-152137:30%
Date 30/07/2024 —

0.00%

TEPTIN 0 LEPTIN 1 LEPTIN 2 LEPTIN 3

Chart 19: Staging vs Elisa leptin

STAGING VS ELISA LEPTIN (ng/ml)

m ELISA -LEPTIN
56.75 (ng/ml)

43.35 (ng/ml)

In present study, predominant of the study population (75%) were in stage 2 with IHC Leptin
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Table 26: Modified bloom Richardson grading vs IHC leptin & Elisa leptin

ELISA :
MODIFIED |y | ppTIN EXPRESSION LEPTIN
BLOOM (ag/mi)
RICHARDSON
0 1 2 3
GRADING Mean | SD
N| % |N|% N | % N | %
1 0 100% |1 |19% |6 |115% |3 |58% |41.15 |19.72
2 2 138% |4 |77% |9 |173% |9 |173% |40.60 |23.05
3 2 138% |1 |19% |5 196% |10 |192% |4121 |16.77
COPYRIGHT.OFFICE
MEW DETRg] 4 | 77% |6 |115% |20 |38.5% |22 | 42.3% |40.92 | 20.05
Reg. No. - L-152137/2024
Date 30_.'07.'2[52}& VALUE 0.5 0.9

Chart 20: Modified bloom Richardson grading vs IHC leptin

LEPTIN EXPRESSION

m]l m2 m3

3.80%3.80%

LEPTIN 0 LEPTIN 1 LEPTIN 2

MODIFIED BLOOM RICHARDSON GRADING VS IHC

LEPTIN 3

<5 'ﬁ ~xfsq
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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)

COPYRIGHT OFFICE
NEW DELHI
Reg. Mo. -L-152137/2024
Date 30/07/2024

=
N
w

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: NPI Prognostic score vs IHC leptin & Elisa leptin

ELISA -
NPI IHC LEPTIN EXPRESSION LEPTIN
PROGNOSTIC (ng/ml)
SCORE 0 1 2 3
Mean SD
N|l % |N % N % N %
GOOD 3158% | 4| 77% | 16| 30.8% | 17 | 32.7% | 39.61 | 18.99

MODERATE |1 | 19% |2 | 38% | 4 | 7.7% | 5 | 9.6% | 4527 | 23.63

Total 4 | 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

NPI PROGNOSTIC SCORE VS IHC LEPTIN
EXPRESSION

mgood ®moderate

32.70%

30.80%

COPYRIGHT CFFIGE,,
NEW DELHI
Reg. No. -L-152137
Date 30/07/2024

’ LEPTIN 0 LEPTIN 1 LEPTIN 2 LEPTIN 3

Chart 23: NPI Prognostic score vs Elisa leptin

NPI PROGNOSTIC SCORE VS ELISA LEPTIN (ng/ml)
m ELISA -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 FElisa Leptin was high among moderate prognosis study population according to NPI

ig 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-
ER IHC LEPTIN EXPRESSION LEPTIN
EXPRESSIO (ng/ml)
N 0 1 2 3
Mean | SD
N | % N | % N [ % N %
Negative 4 1 77% |2 |3.8% 10 | 19.2% |13 |25.0% |34.80 | 16.66
Positive 0 |100% |4 |7.7% 10 | 19.2% |9 17.3% | 48.64 |21.61
COPYRIGHFESFFIEE
NEW DELHL 4 |77% |6 |11.5% |20 |385% |22 |42.3% |40.92 |20.05
Reg. No. - L-152137/2024
Date 30/07/2034VALUE | | 0.1 0.01

Chart 24: ER expression vs IHC leptin

7.70%

ER EXPRESSION VS IHC LEPTIN EXPRESSION

. 0.00%

LEPTIN 0

m Neg ®=Pos

LEPTIN 1

19.20% 19.20%

LEPTIN 2

25.00%

LEPTIN 3
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Chart 25: ER expression vs Elisa leptin

COPYRIGHT CFFICE
NEW DELHI

34.8 (ng/ml)

mELISA -LEPTIN

Neg

ER EXPRESSION VS ELISA LEPTIN (ng/ml)

48.64 (ng/ml)

Reg. Mo. - L-152137/2024
Date 30/07/2024

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

rTalaf

) o

ssion also. The values obtained were not statistically significant.

Gress

;en receptor immunohistochemistry are showing positive leptin immunohistochemical
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Table 30: ER expression vs Elisa leptin

COPYRIGHT COFFICE
NEW DELHI
Reg. Mo. -L-152137/2024
Date 30/07/2024

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 0 ) ) 3
Mean | SD
N | % N | % N | % N %
Negative 4 |7.7% |2 |3.8% 10 [19.2% |15 |28.8% |34.71 16.42
Positive 0 [00% (4 |7.7% 10 [192% |7 13.5% | 50.08 |21.75
Total 4 |7.7% |6 |11.5% |20 |38.5% |22 |423% [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

m Neg ®Pos

28.80%

19.20% 19.20%

7.70%
COPYRIGHT CFFI
NEW DELHI  LEPT|NO LEPTIN 1 LEPTIN 2 LEPTIN 3

Reg. Mo. - L-152137/202
Date 30/07/2024

Chart 27: PR expression vs Elisa leptin

PR EXPRESSION VS ELISA LEPTIN (ng/ml)

mELISA -LEPTIN

50.08 (ng/ml)

34.71 (ng/ml)

Neg

In this study, most of the study population (59.6%) were showing negative PR expression
with THC 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

sults 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

COPYRIGHT ®ARI5Fhisto
NEW DELHI
Reg. No. - L-1321gFRuese

Date 30/07/2024
progesterone

Chemistry leptin are showing negative immunohistochemical staining for

receptor. And all the cases (40.4%) which are showing positive expression for

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

population showing negative immunohistochemical expression for progesterone

ically signifjcant.
FEe 2N
T-srf? ﬁfﬂ -'\'4(5((
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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 ) 3
Mean SD
N % N % N % N %
Negative 2 138% | 4| 7.7% 15 | 28.8% | 16 | 30.8% | 40.59 | 18.73
Positive 2] 38% | 2 3.8% 5 9.6% 6 11.5% | 41.73 | 23.69
COPYRIGHTOFEICE
NEVY DELHITotal 4 1 77% | 6 | 11.5% | 20 | 38.5% | 22 | 423% | 40.92 | 20.05
Reg. Mo. -_-152137/2024
Date 30-0'.-"-20240 wiiliia 0.7 0.8
Chart 28: HER2 Neu expression vs IHC leptin
HER2 NEU EXPRESSION VS IHC LEPTIN EXPRESSION
E Neg ®Pos
30.80%
28.80%
11.50%
9.60%
7.70%
3.80% 3.80% 3.80%
LEPTIN 0 LEPTIN 1 LEPTIN 2 LEPTIN 3
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Chart 29: HER2 Neu expression vs Elisa leptin

COPYRIGHT OFFICE
NEW DELHI

Reg. Mo. -L-152137/2024
Date 30/07/2024

40.59 (ng/ml)

Neg

mELISA -LEPTIN

41.73 (ng/ml)

HER2 NEU EXPRESSION VS ELISA LEPTIN (ng/ml)

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 %
HER2 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

recentor immunohistochemistry are showing positive leptin immunohistochemical expression

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

ELISA -LEPTIN

COPYRIGHT COFFICE
NEW DELHI
Reg. Mo. -L-152137/2024
Date 30/07/2024

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 0 | ) 3
Mean SD
N | % N | % N | % N | %
<14% 0 [0.0% |3 |58% 10 | 192% |9 |17.3% | 44.43 19.69
>14% 4 17.7% |3 |58% 10 | 19.2% | 13 |25.0% | 38.34 20.25
|_Tatal 4 | 7.7% |6 | 11.5% |20 |38.5% |22 |42.3% |40.92 20.05
COPYRIGHT CFFICE
NEW DELH
Heg‘Nn.»L-'152[lé‘ﬁ§Hf'4 0.3 0.2
Cate 30/07/2024
Chart 30: Ki67 expression vs IHC leptin
Ki67 EXPRESSION VS IHC LEPTIN EXPRESSION
B<14% m>14%
25.00%

19.20% 19.20%
17.30%

7.70%
5.80% 5.80%
0.00% l
LEPTIN 0 LEPTIN 1 LEPTIN 2 LEPTIN 3

<5 'ﬁ ~xfsq
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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)
CCOPYRIGHT CFFICE
NEW DELHI
Reg. No. -L-152137/2024 <14% >14%

Date 30/07/2024

In present study, majority of the study population (57.6%) were showing >14% KI67
expression with [HC 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

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

I j’_l"l.li' E ically significant.
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Table 39: Ki67 expression vs Elisa leptin

COPYRIGHT CFFIC
NEW DELHI
Reg. Mo. -L-152137/2024
Date 30/07/2024

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 o 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
0 .
ENRICHED 9 (17.3%) 2 1 3 3
TRIPLE
V)
NEGATIVE 20 (38.4%) 2 1 7 10

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

5

ically significant.

Eress

e AY s

ory with IHC leptin score 3 preponderances among them, and the results were not
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Table 41: Elisa leptin in relation to molecular classification of breast

Elisa leptin
Molecular
lassification N (%) Mean SD P VALUE
HER?2 9(17.3%) | 33.6 19.5
Luminal A 9(17.3%) | 483 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

CCPYRIGHTITGRREICBtudy| predominant number of subjects (38.4%) belong to triple negative category

Reg. “lrgl.zi.ni-?g’lﬁ%ﬂ'g&b@ﬁv,ing the average Elisa leptin levels of 35.3+15.8 ng/ml, followed by luminal B

Dste 30/07/20%56.9%) 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:

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.

COPYRIGHT OFFIC

NEW DELHIefore, the current study's objective is to ascertain whether there is any association

Reg. Mo. -L-152137/2024

Date 20/07/2028tween 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.%5 |
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.®”

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 I et al” the

mean age of presentation is 49.84+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.I et al® 2020 48.55+10.96
Lee JS et al *° 2019 49.8+£10.2

Atalay Karacay
2022 55+12.6
Ietal”

COPYRIGHT CFFIC
NEW DELHI

Reg. Mo. -L-152137/2024 . . o/ - .
Date 20/07/202 ajority 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®?. 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 23.549.4 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

nonnlation.
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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.I et al® 2020 28.63+3.87
Lee JS et al *° 2019 23.549.4

In the present study, maximum number of study population comprising about 65.3% are

SOPYIIG H{JS%%YI_‘?M BMI category. The reason of maximum number of cases falling under normal

MEW DElkle could be due to poor socioeconomic background, lack of knowledge, improper diet

Reg. Mo. -L-152137/2024

Date 20/07/202abits 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 a

89
I,

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.I et
2020 57.5% 42.5%
a189

In the present study, only 25% of women are premenopausal and similarly, less number of

>ts comprising 42.5% belong to premenopausal category who had developed breast

r in study done by Tayel S.1 et al®.

Gl
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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

COPYRIGHT CFFICE . . ..
NEYY DEMAprity of the patients belong to multiparous category comprising 95%. In the study done by
Reg. Mo. -L-15

Date 30/07/2 E-:'!fjea-‘jgf&;‘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.®**°

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.I 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

Reg. No. -L-18

DCate 30/07/20

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
COPYRI GHT-?,EEE:F =
NEW DELfHabaz
EE137"2EE124 2017 16.3% 61% 22.7% 83.7%
L, cta
Ishikawa.M
2004 - 7.89% 92.1% 100%
et al®
Atalay
Karacay I et | 2022 24.4% 49.3% 26.3% 75.6%
a173

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 I 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
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LEPTIN — ELISA IN PLASMA SAMPLES:

Table 47: El

isa — leptin levels in 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

COPYRIGHTI®FER GEesen

study done on 52 subjects, the minimum value of Elisa leptin concentration is

NEW D 5 . . . .
Reg. No. - L_15%I-B:_éﬁgﬁ§h maximum value is 79.54 ng/ml, range being 13.2 — 79.54 with the average of

Date 30/07/2039 92420.05

hg/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 7.304+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.I et al®°,

the reason fo

r 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 plasma leptin

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
N Mean Std. Deviation
EXPRESSION
0 4 19.58 6.83
1 6 48.98 18.93
2 20 41.96 20.10
3 22 41.65 20.30
COPYRIGHT CFFICE
NEW DELHI Tqtal 52 40.92 20.05
RE!;. No. -L-15:137":|:132'@;‘LUE 0.1
Date 30/07/2024
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
COPYRIGHTLCEEICE
NEW DELHI

Reg. No. - L-152137/202
Data 38-‘8?.‘2.3_2;"3[3!1 E I4H

C leptin vs Elisa leptin correlation in the present study

F2 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

5 in plasma and leptin expression in immunohistochemistry in carcinoma breast cases.

:, much data could not be taken into consideration.

GLRes_ <
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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
2017 50-59 High expression 0.023
et al!
COPYRIGHT CFFICE
NEW DELHI
Reg. Mo. -L-152137/2024
Date 30/07/2024 . . - . 0
1n 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 levels and age with other study

Study Year Mean age P value
Present study 2022 56.294+9.03 0.59
Tayel S.I 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 relation to BMI status

COPYRIGHT OFFIC

NEW DELHI

Reg. No. -L-152137/2024

Cate 30/07/2024

IHC LEPTIN EXPRESSION
BMI 0 1 2 3
N| % |[N| % N % N %
normal 3158% 1|2 38% |13]25.0% |16 30.8%
preobese | 0 |0.0% | 1| 1.9% | 2 | 3.8% | 1 1.9%
underweight | 1 [ 1.9% |3 | 58% | 5 | 9.6% | 5 9.6%
Total 4 (77% | 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 ITHC

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 levels and BMI status with other study

Mean+SD
Study Year P Value
BMI
Present study 2022 19.96+2.12 0.8
Tayel S.I 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

verage concentration of 42.14+20.87. Also the plasma leptin values were not seen

ically 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 leptin values.

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%

COPYRIGHT OFFIC

NEW DELHI o 0 0 0
Reg. No. - L-152137/2024 POST 4 177% | 4| 7.7% | 13 |25.0% | 18 | 34.6%

DCate 30/07/2024

Total 4 177% | 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.I et al® 2020 57.5% 0.8
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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.I et
2020 42.5% 0.8
a189

Inour study we have divided the study population into premenopausal and post menopausal

COPYRIGHT OFFIC

MNEW DEQHigory, majority of the women (75%) belong to postmenopausal state and when evaluated

Reg. Mo. -L-152137/2024

Dat= 20/07/2044r leptin valhes 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.I et al®®, in which

maximum population who is showing high leptin values in plasma belong 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.I et al*’

Harris HR et al.' & Hu X et al.!”! studies have shown a negative corelatable status

between the levels of the leptin in 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 IN RELATION TO LEPTIN:

Table 57: IHC leptin expression in relation to parity

THC 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 4 177% |6 | 11.5% |20 [38.5% |22 |423%
COPYRIGHT OFFICE | T | ALUE 0.2

NEW Dﬁbmﬁﬁqﬁty_gy most of the study population (94.2%) were multiparous women with THC

Reg. No. -L-15

Date 30/07/202%ptin 3 scofe 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.I et
2020 95% 1.00
3189

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.I et al®, where majority of the patients belong to multiparous category (95%), the p value

Gl

e ) 5

ot 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.103

pT SIZE IN RELATION TO LEPTIN:

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

studies
Leptin
COPYRIGHT ORRIEE Year pT (size) P Value
NEW DELHI Expression
Reg. Mo. -L-152137/2024
Date 30/07/202%p o song High expression
2022 pT2 0.04
study (Score3)
Khabaz MN ) .
2017 pT2 High expression 0.57
et al'
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 levels in relation to pT size of tumor

COPYRIGHT OFFICE
NEW DELHI

Reg. Mo. -L-152137/2024

Cate 30/07/2024

ELISA -LEPTIN
TUMOR (ng/ml)
SIZE Mean + SD
N
T1 1 41.58 21.46
T2 2 39.80 19.89
T3 1 45.86 24.04
T4 0 56.75 235
Total 4 40.92 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 leptin in relation to 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% 0.0% 0 |0.0% 3 5.8%
Total 4 | 7.7% 11.5% |20 |38.5% |22 |42.3%
P VALUE 0.2
(K’i’%-’%—_e‘;{m
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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 SD
COPYRIGHT CFFIC
NEW DELHI
Reg. No. -L-152137/2024 NO 41.17 20.32
Date 30/07/2024
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 expression and 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 1]19% | 6 | 11.5% | 14 | 26.9% | 14 | 26.9%
e E RS OSITIVE 3158% |0 00% | 6 | 11.5% | 8 | 15.4%
MNEW DELHI
Reg. No. - L-152137/2 Total 4 | 77% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3%
Date 30/07/2024
P VALUE 0.9

Table 64: Elisa leptin levels in 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
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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 [HC leptin expression and Elisa leptin values.

LYMPHOVASCULAR INVASION IN RELATION TO LEPTIN:

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

studies
CC'F'Y'RIGELQF—FIEE L b 0 Leoti
NEW DELH], yYmphovasculiar eptin
Reg. No. - L-152 Serdpny | Year - : P Value
D;‘-e 10/07/2 g\ 7‘:4 S invasion Expression
Present High expression
2022 Absent 0.7
study (Score2 & 3)
Khabaz MN ) _
2017 Absent High expression 0.4
et al!
Ishikawa.M Strong
2004 Absent 1
et al® expression
Atalay
Karacay I et 2022 Absent Positive 0.2
a173

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 I et al’?, Ishikawa.M et al®*, 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 levels in relation to Lymphovascular invasion

COPYRIGHT OFFICE
NEW DE[HRIS study,

Reg. No. - L-15213%3R A4
Date 30/07/2024

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

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

a Leptin was high among positive Lymphovascular Invasion study population.

Fheresultsobtained 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 age (Score2 & 3)
Khabaz MN
abaz { 2017 Stage 2 High expression 0.02
et al
Ishikawa.M |04 Stage 2 Strong 0.6
et al expression
Atalay
wcay [ et 2022 Stage 2 Positive 0.4
a173
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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 I et al’3, showed similar population showing

highest in stage 2 but the p values are not statistically significant.

Table 68: Elisa leptin levels in relation to pTNM staging of tumor

COPYRIGHT OFFIC

Reg. Mo. -L-152137/2024
Date 30/07/2024

ELISA -LEPTIN
(ng/ml)
STAGE
NEW DELHI Mean Standard Deviation

I 43.35 21.40

I 39.76 19.93

I 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 leptin values.
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MODIFIED BLOOM RICARDSON GRADING IN RELATION TO LEPTIN:

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

COPYRIGHT CFFIC
NEW DELHI
Reg. No. -L-152137/2
Date 30/07/2024

MODIFIED IHC LEPTIN EXPRESSION
BLOOM 0 1 2 3
RICHARDSON
GRADING N % | N % N % N %
1 0100% | 1] 19% | 6 | 11.5% | 3 5.8%
2 2138% |4 | 77% | 9 | 173% | 9 | 17.3%
3 2138 | 1| 19% | 5 9.6% | 10 | 19.2%
. Total 4 | 77% | 6 | 11.5% | 20 | 38.5% | 22 | 42.3%
= P VALUE 0.5

Table 70: Elisa leptin levels in 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

3. The results obtained were not statistically significant.

GLRes_ <
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As per our knowledge, no study is available to compare modified bloom Richardson grading

among breast cancer patients with [HC leptin expression and 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 N | % [N| % [N| % |N| %

GOOD 3158% | 4| 7.7% |16 | 30.8% | 17 | 32.7%

COPYRIGHT CFFICE
NEW DELHI MODERATE |1 |19% 2| 38% | 4 | 7.7% | 5 9.6%

Reg. Mo. - L-152137/2029%
Date 30/07/2024

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

P VALUE 0.9

Table 72: Elisa leptin levels in relation to nottingham prognostic index

ELISA -LEPTIN
NP1 (ng/ml)
PROGNOSTIC
SCORE Mean SD
GOOD 39.61 18.99
MODERATE | 4527 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 [HC 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.

* ~ ~-r our knowledge, no study is available to compare Nottingham prognostic index among
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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 ] -
2017 Negative Positive 0.02
ctal
COPYRIGHT| CFFIC
NEW DELHI-
. Db~ A Aisane 2004 Negative Positive 0.7
Date 30/07/20R4 o 5184 ’
Atalay
Karacay I et 2022 Negative Positive <0.01
a173

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

I et al”, 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

I et al”, 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
COPYRIGHT CFFICE

Reg. Mo. -L-152137/2024

a1 f ?1‘2 2 -
Date 30/0 '31,;1 this stdy

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 leptin values.

PR EXPRESSION IN RELATION TO LEPTIN:

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

PR PR
Study Year P Value
Expression Expression
Present study 2022 Negative Positive 0.1
Khabaz MN et ) o
11 2017 Negative Positive 0.44
a
Ishikawa.M et ) o
2004 Negative Positive 0.96
21184
y Karacay | ] o
2022 Negative Positive <0.01
et al”?
(K’i’%-’%—_e‘;{m
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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

I et al”, 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 I 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.

COPYRIGHT OFFIC
Reg. *JEE-.T?:%%IPEEE ¢dmparison of Elisa leptin & PR expression with other studies
Date 30/07/2024

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% '

Yoo 4loso +
COPYRIGHT OFFICE 7

y, most of the population (67.3%) are showing positive expression for

MNEW Dghmhunohistophemistry leptin are showing negative immunohistochemical staining for HER2

Reg. Mo. -L-152137/2024

Datz 20/07/202%u 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/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
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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.

K167 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%
COPYRIGHT OFFICE | | KI67 0.7
NEW DELHI >14% 26 50.0% 4 7.7%
Reg. Mo. -L-152137/2024

Date 38-'8?"2'3%4
n

this stndy, 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 leptin immunohistochemistry
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/ml)
expression
Mean SD

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

" 5 study, the study population showing <14% immunohistochemical expression for Ki67

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 expression and Elisa leptin values.

MOLECULAR CLASSIFICATION IN RELATION TO LEPTIN:

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

_ Total No THC THC THC THC )
olecular
of cases | LEPTIN | LEPTIN | LEPTIN | LEPTIN
COPYRIGHT CrECETertion 0 Value
peiaiilo ey (%) SCORE 0 | SCORE1 | SCORE2 | SCORE 3
Reg. No. -L-152137/2024
Date 301072024 yMINAL]- A | 9(17.3%) - 1 5 3
LUMINAL-B | 14 (26.9%) i 3 5 6
HER?2 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 THC 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
N (%) Mean | SD P VALUE
classification
HER2 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

COPYRIGHT OFFIC

NEW DEnHie present

Reg. Mo. -L-152137/2024
ere showin

DCate 30/07/20

study, maximum number of subjects (38.4%) belong to triple negative category

b 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 [HC leptin expression and Elisa leptin values.
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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.

COPYRIGHT CFFIC
NEW DELHI
Reg. Mo. -L-152137/2024
Date 30/07/2024
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LIMITATIONS:

1. Small sample size.

2. Unicentric study.

3. No control group for comparison.

COPYRIGHT OFFICE
NEW DELHI
Reg. Mo. -L-152137/2024
Date 30/07/2024
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3.
4.

SUMMARY:

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

COPYRIGHT
NEW DEL

%EFlﬁ’ormal MI population was predominant (65.3%).

Reg. No. - L-152¢ 3730t Infiltrating Lymphocytes was seen in only 32.7% of the population.

DCate 30/07/2024

F+—Eymphdvascular Invasion was seen in only one case (1.9%).

10.

11

15.

16.

17.

18.
19.

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.

. Around 40% of the cases were having ER, PR positive expression.
12.
13.
14.

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

High Ki67 index was seen almost 57.7% 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/ml with the average of 40.924+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 I[HC- 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
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20.

21.

22.

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

COPYRIGHT CFFIZEI4+£20.87ng/ml, among the same group, but the results obtained were not statistically

NEW DELHI

Reg. No. - L-152127§Hcqnt.
Dste 30/07/20243

Majority of the study population (67.3%) were in the tumor stage - T2 with IHC Leptin

24.

25.

26.

27.

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

et ) E5q
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29.

30.

population belonging to grade 2 and grade 3. But the results obtained were not
statistically correlation.

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 NPI scoring
system. But the results obtained were not statistically significant.

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.

COPYRIGHT CRFIZEst of|the study population (59.6%) were showing negative PR expression with I[HC

NEW DELHI

Reg. No. _L-152127%6p89 P&3 scores predominantly among them and the results obtained were not

DCate 30/07/2024

statisticglly significant. Elisa Leptin was high among cases with positive PR expression

32.

33.

34.

35.

and the results were found to be statistically correlation.

Most of the study population (71.1%) were showing negative HER2 NEU expression
with THC 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.

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

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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PATIENT PROFORMA

Anonymized Sample No:

Chief complaint:

History of presenting illness:

Past history:

COPYRIGHT CFFIC
NEW DELHI

Reg. No. - L-1585,30 60 istory:

Cate 30/07/2024

Menopausal State:

Premenopausal / post-menopausal

BMI:
Underweight/Normal / overweight / obese / severe obesity / morbid obesity /super obesity

Local examination:

Biopsy Number:

Gross:

Tumour size:

Microscopy:

static Lymph Nodes:
(/,z%cu;b, <=

e ) 5
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Lymphovascular Invasion:

Tumor Infiltrating Lymphocytes:

NPI prognostic score:

Histopathological diagnosis:

CCPYRIGHTIMERFIZE] bldom richardson grading:
NEW DELHI
Reg. No. - L-15@aniABAKtpchemically Scoring:
Date 30/07/2024

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:

Ki 67:
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INFORMED CONSENT FORM

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

L

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.

COPYRICGHTIGRRISRd m
NEW DELHI .
Reg. No. - L-15'P§8IE4cC

DCate 30/07/2024

I _the under

V opportunity to ask my questions regarding various aspects of the study and my
answered to my satisfaction.

igned, 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)

PATIENT INFORMATION SHEET
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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

CCFTLE' 5 :E?nﬁﬂh&s wifll be collected from the Department of pathology, Sri Devaraj Urs medical

REQ 2

"-jc._ =

@Bl dalar

Date 38-"3" 12024

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: 8985543069.
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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
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Dste 30/07/2024 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 leptin levels
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Certificate of Registration for a UK Design
Design number: 6429408
Grant date: 07 May 2025

Registration date: 09 March 2025

This is to certify that,

in pursuance of and subject to the provision of Registered Designs Act 1949, the
design of which a representation or specimen is attached, had been registered
as of the date of registration shown above in the name of

Dr. Navuduri Suvarna Jyothi, Dr. Tathagata Dey, Dr. Karthik Muthusamy, Dr.
Selvakumar Sambandan, Dr. Anil Kumar, Dr. Bagepalli Srinivas Ashok Kumar,
Dr. Ponnudurai Kathiresan, Mr. Pradeep Kumar Lakshminaryana Murthy, Mr.

Muhammad Mubassir, Dr. Udaybhan Yadav
in respect of the application of such design to:

Compact and Reusable Blood Toxicity Monitoring Kit with Foldable Design

International Design Classification:

Version: 15-2025

Class: 24 MEDICAL AND LABORATORY EQUIPMENT

Subclass: 01 APPARATUS AND EQUIPMENT FOR DOCTORS, HOSPITALS
AND LABORATORIES

Aors LOMnS

Adam Williams

Comptroller-General of Palents, Designs and Trade Marks

intellectual Property Office

The attention of the Proprietor(s) 1s drawn to the important notes overleaf.




Certificate of Registration for a UK Design
Desigh number 6423241

Grant date 18 February 2025

Registration date: 12 February 2025

This is to certify that,

in pursuance of and subject to the provision of Registered Designs Act 1949, the
desl?n of which a representation or specimen is attached, had registered
as of the date of registration shown above in the name of

Dr. Saurov Mahanta, Dr. Rishi Kumar Verma, Dr. Rahul Bipinbhai Parmar, Dr.
Hemant Dnyaneshwar Chandore, Dr. Bagepalii Srinivas Ashok Kumar, Mrs.

Shani Dominic, Dr. Ranjan Singh, Dr. Amit Kumar Singh, Dr. Sonali Singh, Ms.

Komal Kaistha
in respect of the application of such design to:

Artificial Intelligence Based Device for Herbal Medicine Analysis

International Design Classification:

Version: 15-2025

Class: 24 MEDICAL AND LABORATORY EQUIPMENT

Subclass; 01 APPARATUS AND EQUIPMENT FOR DOCTORS, HOSPITALS
AND LABORATORIES

Mo Lobians

m Williams
ég::ptrofler-General 8:#’ Patents, Designs and Trade Marks
ntellectual Property Office -
lThe :ttention o'f)lhe Proprietor(s) is drawn to the important notes overleaf.



Certificate of Registration for a UK Design

Design number: 6415102
Grant date: 17 March 2025 /

Registration date: 01 January 2025

This is to certify that,

in pursuance of and subject to the provision of Registered Deslgg:nm 1949, the
desi?n of which a representation or sgadmen is attached, had registered
as of the date of registration shown above in the name of

Dr. Preeti Mangala, Ms. Monika Sharma, Mrs. Anusha Jasmin, Mrs. Poonam
Poonam, Mr. Mohammed Khalid, Ms. Nanjundaiya Sadashiva Disha, Dr. Anil
Kumar Singh, Ms. Rupalee Manohar Dhane, Dr. Shivshankar Digambar Mhaske,

Mr. Lokender Singh
in respect of the application of such design to:

Microscopic Device for the Preparation of Nano-Formulation Drugs for Cancer

Therapy

International Design Classification:

Version: 15-2025

Class: 24 MEDICAL AND LABORATORY EQUIPMENT

Subclass: 01 APPARATUS AND EQUIPMENT FOR DOCTORS, HOSPITALS
AND LABORATORIES

Version: 15-2025

Class: 16 PHOTOGRAPHIC, CINEMATOGRAPHIC AND OPTICAL
APPARATUS

Subclass: 06 OPTICAL ARTICLES

Mo LoWnS

Adam Williams

Comptroller-General of Patents, Designs and Trade Marks

Intellectual Property Office ' .

The attention of the Proprietor(s) is drawn to the important notes overleaf.
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by ' ‘proceedings or for obtaining regisiration abroad,
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¥z wratera, MRa @e@R The Patent Office, Government Of India

R & Yoot s smoras | Certificate of Registration of Design

fRemgH ¥,/ Design No. : 439373-001
ardE / Date : 03/12/2024
QiR AT / Reciprocity Date*

31/ Country

T R o @ R dew iy 7 aRfa Remgsw st ROGUE CELL REMOVAL ANTIMICROBIAL

BANDAGE & wdft@ ®, @ uofistwr, vt 24-04 ¥ 1.Dr. Shakeel Ahmed Adhoni 2. Dr.
Sharangouda J. Patil 3.Dr. Kiran. B 4.Dr. Meenakshi Jaiswal 5.Dr. Arun Manikrao
Mahale 6.Dr. Kadanthottu Sebastian Joseph 7.Dr. Ashok Kumar BS 8.Dr.

Chandrashekhar Unakal 9.Dr. Shivam Singh 10.Dr. Shailaja Sameer Harugade %W #
I Hem o Al & X R @ 1l

Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 24-04 in respect of the application of such
design to ROGUE CELL REMOVAL ANTIMICROBIAL BANDAGE in the name of; 1.Dr.
Shakeel Ahmed Adhoni 2. Dr. Sharangouda J. Patil 3.Dr. Kiran. B 4.Dr. Meenakshi
Jaiswal 5.Dr. Arun Manikrao Mahale 6.Dr. Kadanthottu Sebastian Joseph 7.Dr. Ashok
Kumar BS 8.Dr. Chandrashekhar Unakal 9.Dr. Shivam Singh 10.Dr. Shailaja Sameer
Harugade.

Rz siffam, 2000 @ Reomg Frd, 2001 3 wendia sraur B e A
In pursuance of and subject to the provisions of the Designs Act, 2000 and the
Designs Rules, 2001.

wgifda A2, Rvig ok anar Ry
Conualler Gengral of Putents, Designs and Trade NMarks

T B 00612026
Date of fssue

pr————— Y L] R A by i doftercor ) i @ T A & g grm R
m,mqamﬁﬁimﬂ&mmﬂudﬁWMtMMW AT | R ST O 2 i R ardaniat srven Rw ¥
doftaror wra wA & Farg Al B wmar 81

The reciprocity date (if uny) which has been altowed and he name of the counury. Copyright in the design will subsist for ten years from the date of
Reglssration, and may under the terms of the Act and Rules, he extended for u further period of five years. This Certificate is not for use in legal
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l‘,| Innovation, Sciences ot Innovabion, Saence and
| éconormque Canada Economic Development Canada

) \bpwﬂo niiecelic & Canag Canadian intollectual Property Dffice

Droit d'auteur / Copyright

CERTIFICAT D'ENREGISTREMENT

1232675

Numéro d'enregistrement
Registration number

Ce certifical d'enregrstrement est enmis
conformement aux articles 49 et 53 de la
Lot sur le droit d auteur Le drot d auteur sur
'oeuvre 3 6té enregisire a 1a dale
d'enreqistrement el selon les details Indiques
dans les présentes

This Certificate of Registratian 1S issued
pursuant (o sections 4 9 and 53 of the
Copyright Act. The copynight in the work
was registercd on the date of registration
and as detailed herein

CERTIFICATE OF REGISTRATION

23 AVR / APR 2025

MOLECULAR MIMICRY IN ARTIFICIAL
BLOOD: DESIGNING SYNTHETIC OXYGEN-
CARRYING SOLUTIONS WITH
BIOCOMPATIBLE HEMOGLOBIN
ANALOGUES

Lol jary

LITTERAIRE / LITERARY

Titulawred(s)

SIMACHAL PANDA

POST DOCTORAL SCHOLAR , MANIPUR
INTERNATIONAL UNIVERSITY, IMPHAL, ,
MANIPUR & PROFESSOR, SCHOOL OF
PHARMACEUTICAL SCIENCES,

JAIPUR NATIONAL UNIVERSITY, JAIPUR,
RAJASTHAN.

INDIA

SHANKAR GAVAROJI

ASSOCIATE PROFESSOR, DEPARTMENT OF
PHARMACEUTICS,

SIDDHARTH COLLEGE OF PHARMACY,
MUDHOL., BAGALKOT, KARNATAKA.

INDIA

ANIL KUMAR
ASSISTANT PROFESSOR & HEAD,
DEPARTMENT OF CHEMISTRY (PG),

SAHIBGAN ) COLLEGE SAHIBGAN,
JHARKHAND

INDIA

Canada



Ao ot
M econommgue Canada
Apriete mtotinctie! o du Canada

Innovaton, Science and
Economic Deweloprment Canata
Canahan Intetiectual Preperty Otiee

Droit d'auteur / Copyright

CERTIFICAT D'ENREGISTREMENT

1232675

Numeére d'enregistrement
Registration number

CERTIFICATE OF REGISTRATION

SOMASHEKHARM METRI

PROFESSOR AND HOD, DEPARTMENT OF
PHARMACEUTICAL CHEMISTRY,, BLDEA'S
SHRI SANGANABASAVA MAHASWAMLI

COLLEGE OF PHARMACY AND RESEARCH
CENTRE

VIJAYAPUR
INDIA

PRAMILA T

PROFESSOR AND HEAD DEPARTMENT OF
PHARMACEUTICAL CHEMISTRY

BHARTHI COLLEGE OF PHARMACY,

BHARATHI NAGAR MADDUR TALUK MANDYA
INDIA

PRADEEP KUMAR LAKSHMINARYANA
MURTHY

ASSOCIATE PROFESSOR, DEPARTMENT OF
PHARMACEUTICAL CHEMISTRY,
CHIKKABALLAPUR, KARNATAKA

INDIA

ARNAB CHAKRABORTY

PHD RESEARCH SCHOLAR, CHITKARA
COLLEGE OF PHARMACY, CHITKARA
UNIVERSITY, PUNJAB, ASSISTANT
PROFESSOR, DEPARTMENT OF
PHARMACEUTICAL TECHNOLOGY,
SCHOOL OF HEALTH AND MEDICAL

SCIENCES, ADAMAS UNIVERSITY, KOLKATA
INDIA

il

Canada



Les@ Innovation, Soence and
Al economique Canada tconomuc Developmaent Canada
/u.n--'n wtelieciuedle du Canada

Canadkan \ntolleciupl Property Offe e

Droit d'auteur /

CERTIFICAT D'ENREGISTREMENT

1232675

Numeéro d'enregistrement
Registration number

Copyright

CERTIFICATE OF REGISTRATION

MOUNA. A
ASSOCIATE PROFESSOR, DEPARTMENT OF
PHARMACEUTICS,, SHRIDEVI INSTITUTE OF

PHARMACEUTICAL SCIENCES, SHRIDEVI
CAMPUS,

SIRA ROAD, NH4, TUMKUR, KARNATAKA.
INDIA

AJITKUMAR NGANGBAM

MANIPUR INTERNATIONAL UNIVERSITY,
IMPHAL, MANIPUR.
INDIA

ASHOK KUMAR BS
PROFESSOR AND HEAD, DEPARTMENT OF

PHARMACOGNOSY,, R.L. JALAPPA COLLEGE
OF PHARMACY,

TAMAKA, KOLAR, KARNATAKA.

INDIA

Auteur(s \uthor(s

SIMACHAL PANDA

SHANKAR GAVAROJI

ANIL KUMAR
SOMASHEKHAR M METRI
PRAMILA T

PRADEEP KUMAR LAKSHMINARYANA
MURTHY

ARNAB CHAKRABORTY
MOUNA. A

AJIT KUMAR NGANGBAM
ASHOK KUMAR B S

i+l

Canada



N T A T A R N G T S WA o o VR O S A s R

ORIGINAL

ONA

INTELLECTUAL
PROPERTY INDIA

it g ey Wit ot
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fRunes & uofieor FTuHUT U | Certificate of Registration of Design

fewIgH §./Design No. : 447014-001
arli@ / Date : 05/02/2025
QR arfre / Reciprocity Date* :

391/ Country

gt R s & B g wiy § aRfq Regw st DIGITAL AND PORTABLE DEVICE FOR

ESTIMATION OF IRON IN BLOOD R wdfug ¥, @ dofieew, af 24-01 # 1.Mrs. Battula
Sowjanya Lakshmi 2. Dr. Aarti Dubey 3.Mrs. Pragya Mishra 4.Mrs. Shweta Yadav
5.Mr. Sushil Kumar Tiwari 6.Mr. Vinay Kumar 7.Dr. Sagar Sopanrao Muley 8.Mr.

Ashok Kumar BS 9.Prof. (Dr.) E. SIVA Rami Reddy 10:Dr.:Darekar Avinash Bhaskar &
m ¥ g den o arde F w fen @ ¥

Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 24-01 in respect of the application of such
design to DIGITAL AND PORTABLE DEVICE FOR ESTIMATION OF IRON IN BLOOD in
the name of 1.Mrs. Battula Sowjanya Lakshmi 2. Dr. Aarti Dubey 3.Mrs. Pragya
Mishra 4.Mrs. Shweta Yadav 5.Mr. Sushil Kumar Tiwari 6.Mr. Vinay Kumar 7.Dr.
Sagar Sopanrao Muley 8.Mr. Ashok Kumar BS 9.Prof. (Dr.) E. SIVA Rami Reddy
10.Dr. Darekar Avinash Bhaskar.

R SiEFEE, 2000 T Rws Fraw, 2001 & Serd saer & ogeT o

In pursuance of and subject to the provisions of the Designs Act, 2000 and the
Designs Rules, 2001.

AR 0, RS AR AR RE

o FA & e
; 07/05/2025 Controller General of Putents, Designs wd Trade Marks

Date of fssue

vareataa arlia (s a9 8) foadn orga &) i & e 44 w1 A R @ aafiar ool & il @ @ anl & R gim Rreaw
frear, siffan g Praw B st & sy, ot e Y arfvfeen orafty & g Rrar on wlkm wmmmmmmﬁdmﬁhﬁ
dofimor ura aed & feg 781 8 | 81

The reciprocity date (if any) which has been allowed and the naime of the country, Copyright in the design will subsist for ten years from the date of
Registration, and may under the terms of the Act und Rules) e exiended for a further period of five yours, This Certificale is not for use in legal




