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CANCER

THE EMPEROR OF
ALL MALADIES

SETTO RISE

By 2050, it is projected that global
cancer coses will surge by 77%,
accompanied by a 90% increase in
cancer-reloted deaths
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India is poised fo witness a dramatic
rise in cancer cases, with a projected
surge of 90%, coupled witha

staggering 100% increase in cancer-

related deaths. This rate of increase
surpasses the global projections

Projected coses me Projeciod deaths
(Figures in millions)

2002 1.41
0.92

1.0

|
1.76
1.15

1.98
2N bm!

2.22
2040 b B2

246
£or bl.u

2.69
2080 Lm

2030

UNHEALTHY -
NUMBERS-,

India sow the world’s third
highest number of new cancer
cases and the second highest
martality rote attributed to the
disense in 2022, The
country's cancer burden is
projected fo almost

double by 2060
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1. Cancer Care in 2047 — Role of TMC, DAE

* Parliamentary committee on Science and Technology, Environment in
its 325 report urged TMC to spearhead the strategies to handle the
rising cancer burden. Several subsequent reports (326, 334, 341, 350,
351) have been actively pursuing on the Action Taken on 325th
report.

* Parliamentary committee on Health and Family Welfare in its 139t
report has also requested TMC, DAE to contribute to improving
cancer care and control in India.

* The Health Ministry has asked all AIIMS and Regional Cancer Centres
to follow the TMH model of cancer care.



A white paper on cancer care and control in India

Tata Trusts Chair
A joint effort by Tata Trusts, TMC, DAE and Ministry of Health

* A detailed compilation of cancer care in India.

* An audit of government cancer facilities (GO and NGO) -
* Non functioning
* Partly functioning
* Fully functional
* Under construction or Proposed

» Audit of Manpower / Educational Courses / Research Facility /
Governance / Financial Status etc.



Tata Memorial Centre, DAE, Government of India

National Cancer Grid — 350+ hospitals

Technical Assistance to the State
governments —
 Maharashtra

e Uttar Pradesh

* West Bengal

e Bihar

* Jammu and Kashmir
e Punjab

 Andhra Pradesh

* Goa

* Arunachal Pradesh

* Nagaland

Technical Assistance to several
hospitals all across India
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We treat nearly 10% of India’s new cancers.



Best treatment at highly subsidized affordable cost

CAR -T-Cellular Therapy Proton Therapy Unit
Centre at ACTREC

Robotic Surgery




2. Cancer Prevention and Control

World’s highest rates of cervical, gall bladder,

oral, pharynx cancers are in India O 0 Q 0

--------------------------------------------------------------------------------------------------------------------------------

Causes are unknown for gﬁ:lt;cé et
200 dlfferent cancers like and ovarian
leukemia, pancreatic, CANCONS
eyeball, bone
Lack of personal Dietand o
hygiene causes preservation of
. . : food cause
infections like HPV SNSRI
which could lead to ]
cervical cancer;
Hepatitis Cand B _
cause liver cancer Obesity causes
cancer in breast,
uterus, large
Tobacco and pan masala, intestine,
40% for lung and oral cancers, kidney, mostly
mostly in men in the metros




Disease Number of Number

1. Reducing Aetiology

a. Diseases directly related to poor water and sanitation

Diarrheal diseases 1,950,745 NA
Dysentery 3768 6
Typhoid 160,099 438
Cholera 4104 5
Rotavirus NA 2230

Helminthes (worms) 40%-60% 10%

Schistosomiasis 41 2

Trachoma 911 0

Skin diseases 346,829 246

5. R . . Hepatitis A 4000 45
" | Hepatitis E 179 5

v R . Promoting Hygiene :::. nn
WAR N I N G ‘ | i N v b. Diseases indirectly related to poor water and sanitation via

malnutrition (ages <5 years)

Tobacco causes ' L Stunted children (low height-age) 19.2% cases ~ NA
mouth cancer

Wasted children (low weight-height) 11.0% cases NA
Associated diseases

ALRI 625,611 NA
cases

Measles 5811 cases 44 deaths

Malaria 0.02%

3. Tackling Obesity
EXCESS BODY WEIGHT NEGATIVE IMPACT ON It can Iead to

Body's immune cells

L 13 CiiNcEr

Bad food habits Lack of physical activity grow and divide

*Tax on Junk food and aeriated drinks
*Curb on advertising — Misleading ads




Tackling breast cancer

Effect of screening by clinical breast examination on breast
cancer incidence and mortality after 20 years: prospective,

cluster randomised controlled trial in Mumbai
Indraneel Mittra,' Gauravi A Mishra,” Rajesh P Dikshit,” Subhadra Gupta,’

Vasundhara Y Kulkarni,” Heena Kauser A Shaikh,” Surendra S Shastri,”* Rohini Hawaldar,”
Sudeep Gupta,® CS Pramesh,’ Rajendra A Badwe

All women
S00 .
—— Screening arm

----- Control arm
400

-
_____
-

300 "

Events per 100 000 women

Breast Awareness & Clinical
Breast Examination

Tackling Cervical Cancer

[nle] BEIR Bk TSR TR ] ETra Auithor 2014, Pubilished by Owdead Linivarsiny Peess. All righta resaréail
First published online Febreary 23, 3014 Far Permissions, please e-mail: journals permissors & gup.com

Effect of VIA Screening by Primary Health Workers: Randomized
Controlled Study in Mumbai, India

Surendra 5. Shastri, Indranesl Mittra, Gauravi 8. Mishra, Subhadra Gupta, Hapesh Dikshit, Shalini Singh, Rajendra &. Badwe

Mlanuscript recemed Awgust 13, 20N3; revised December 20, 2013; accepted Decembear 27, 2013.
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Pollution related diseases - DAE contribution
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Cancer Registries in Nuclear Power Plant Locations

Popula
Registry name Year tion (in ASR (per 100,000)
lacs) Male Female
Tarapur
(Maharashtra) 2019 5.2 49 45
Rawatbhata
(Rajasthan) 2019 1.5 50.6 37.1
Kaiga
Leading Cancer Sites  (Karnataka) 2017 4 681 623
TOTAL POPULATION : 86.7 Lacs Kak.rapar 2017 5 67.1 28.7
Cancer Cases ( 2012-20) : 34,547 (Gujarat)
Crude rates per 100,000 : 49.8 Kalpafkkam 2017 40 102.7 110.7
(Tamil Nadu)
Cancer in Men — Mouth, Lung, Stomach Kudangulam

. 2017 31 71.8 77.9
Cancer in Women - Breast, Cervix, Ovary, Gall Bladder (Tamil Nadu)



Integrated Cancer Biology at ACTREC, TMC

£ [ Cancer and its ecosystem

J\ /

Systems Biology of Cancer

\(
J\

Comparative studies of chronic diseases

=
~ Macromolecular assemblies, structure and

, g Interaction p
 To accelerate research leading g . . . h
, Origin of Cancer and its Evolution
towards deeper understanding of <
oncology Digital Pathology for Predictive Oncology

\ =/

e Strive towards low cost and
affordable treatment options

 Embrace cutting edge technologies
developed indigenously for break
through research and translation




3. Big Data management — Al/ML

Population based cancer registry

Organization Cancer Registry

Mumbai PBCR is 15t PBCR in India
and 2" in Asia established in 1963

National Cancer 36 Population Based Cancer e P

Registry Programme | Registries . .
(NCRP) 236 Hospital Based Cancer Registries 11:1'3@03’930((1) ;Ite.¥7 (a:.flents belng

10 Population Based Cancer Registries
4 Hospital Based Cancer Registries

Indian Cancer Society

Tata Memorial Centre

(TMC), Mumbai 5 Special Purpose Cancer Registries | | o o L
National Family Health Survey, India
Technical Assistance OdiSha, West Bengall Maha].‘aSht].‘a, Database that strengthen India's demographic and health policies and programmes . . . .
for PBCR bv TMC Andhra Pradesh, Punjab, Uttar
Y Pradesh, Bihar * Digitizing the TMC/NCG data
- * Genetic Susceptibility

“V ICTS . vl * Risk Prediction

INTERNATIONAL | . ‘1"' ['§ (v .

o (Ctifr | OIRE * Prognosis

SCIENCES * Resource prioritization




4. Harnessing the power of Digital Technology

World’s first oncology online CME platform

Remote Consultation Online Education

sysaiem [LME)

Tele Pathology

P Cz recurrence prediction using H&E and DL
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5. Atma Nirbhar Bharat — Medical Technology

* Price of some Essential Equipment -
* Linear Accelerator — 25 Cr
* MRI-12Cr
* Brachytherapy — 8 cr
 Digital Subtraction angiography — 7 cr
e CT Simulator -9 cr

* NGS-5Cr
English SIGNIN SIGN UP A A +A ¢ Q
Pt GOVERNMENT OF INDIA
A \ DEPARTMENT OF ATOMIC ENERGY
v . " TECHNOLOGY TRANSFER & COLLABORATION DIVISION

About Us Technology Licensees Events Gallery

FAQs Contact Us

eeeeeeeee
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Innovation and Start up Eco system

NISER Incubation
Center for

Entrepreneurship Rubrics
(NICER)

-Accelerates Discovery through In



6. Radio-Pharmaceuticals

Some cancers have very specific
receptors expressed on their
cells e.g. Neuroendocrine
Tumors express somatostatin
receptors (SSTR)

Lutetium 177 DOTATATE, seeks
SST receptors like homing
missiles, targeting only the
diseased cells.

Peptide Receptor Radionuclide Therapy _
N ..u
XA
ql;._ —\:bNeumendocrin

=» Cancer cell

O, Xl

Radionuclide Receptor

 PEPTIDE

Prostate Specific Membrane
Antigen Therapy

Prostate cancer cells express a
certain receptor, called PSMA
receptor.

Lutetium 177 PSMA-11, seeks
PSMA receptors almost
selectively, targeting only the
diseased cells.




Trans Arterial Radio Embolisation
(TARE)

Radioactive colloidal or micro-glass
spheres are directly injected into
tumors in liver.

Yittrium 90 microspheres, gets
lodged into tumor capillaries, locally
irradiating tumors minimising
systemic side effects

L ivre=r ol rriacsy ——————————— §~: : :‘

Radioactive lodine therapy (RAI):

Thyroid requires iodine to be able to
synthesize thyroid hormone. In thyroid
cancer patients we inject radioactive
form of iodine (1-131).

The thyroid takes it but being radioactive,
it destroys thyroid cancer.




7. Think Globally, Act Locally - Implementable Research

CONCLUSION The addifion of docetaxel to radiation improved DFS and OS in cisplatin-ineligible patients with | THE LANCET

LAHNSCC, DOI https://doi.org/10.1200/)C0O.22. 00980

Global Health

ARTICLES | VOALUME 8, ISSUE 8, EX313-E1223 SEPTEMBER 2000

Results of Phase rdllaomized tral Tor &

Low-cost oral metronomic chemotherapy versus intravenous cisplatin in

USE Uf DUCEtﬂXEI dsS d RadiUSEHSitizer i“ Patients patients with recurrent, metastatic, inoperable head and neck carcinoma;
Wlth Head al’ld Neck cancer Unsuitahle far an open-label, parallel-group, non-inferiority, randomised, phase 3 trial
y
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ORIGINAL REPORTS | Head and Neck Cancer

Low-Dose Immunotherapy in Head and Neck Cancer: A
Randomized Study

Srikanth, MD « Rahul Ravind, MO « Prof Shripad Banavali, MD «

'.]l Check for updates
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Phase Ill Randomized trial for efficacy of low dose nivolumab in palliative/ recurrent HNSCC
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8. Skill development — Teach In India

M. Ch DM MD M.Sc. PG Specialised
Courses Courses
. . Various HBNI 2
g:‘l:'g:gal Medical Oncology Radiotherapy M(.(S)::.c:;llt:,rm;lg ADRT Years
ol = Fellowships
: S o s PhD Program in
RiE e ey Radiology M-Sc.In Clinical|  apmiT | Life Sciences or
& ot Health Sciences
Headi& Meck Gastroenterology | Anaesthesiology Pa_tlen_t PGDFIT
Surgery Navigation
Plastic & L
Reconstructive ertical Care Pathology Onco-
Medicine Nursing
Surgery

Onco Pathology

Nuclear Medicine

Interventional
Radiology

Microbiology

Palliative Medicine

IHBT

@TMH -1200 students per year.
All our new centers will also run
these courses.

* Inter-disciplinary courses

Diplomas

PhD

MSc

BSc

Workshops
Online Education

Bioinformatics
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Ynga to mitiéate chances of Recurrence & Death in
Breast Cancer: Study

Overall survival
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#
HR =086, 85%CI= 061 - 1.21, p=0.38

The inclusion of Yoga resulted in a 15%
relative improvement in disease free
survival and 14% in overall survival.



Herbal Drug Development at Tata Memorial Centre

Collaborator / Industry
partner

Curcumin Pharmanza Herbals Pvt. Ltd Oral mucositis associated with High- Ongoing
dose chemo conditioning in BMT

Resveratrol-Cu Nutriventia Multiple | Completed; FSSAI
approval awaited

Chlorophyllin BARC / IDRS Labs Pvt. Ltd RT induced hemorrhagic cystitis in | Completed; FSSAI
patients with pelvic malignancies approval awaited

Withania somnifera Pharmanza Herbals Pvt. Ltd Steroid refractory graft versus host | Initiated

extract (WSE) disease

Oral cannabis M Jammu Breast and oral cavity cancers I Completed

Cannabis Legyam Ramaiah Ayurveda Hospital, Oral squamous cell carcinoma I To be initiated

Bangalore
Renogrit Patanjali Research Institute Cisplatinum induced kidney injury | Under IEC review
Mitocurcumin BARC / JSS college of Platinum resistant lung cancer Preclinica Ongoing

Pharmacy, Ooty I



Drug Discovery, drug efficacy and Repurposing

Harnessing traditional knowledge and phytochemical space of Indian medicinal plants for drug
discovery and wellness research - IMSc

Current status: The group of A.S. has built IMPPAT, the largest resource to date on phytochemicals of Indian

medicinal plants.

IMPPAT 2.0 compiles information on 4010 Indian medicinal plants and their 17967

phytochemicals and 1095 therapeutic uses, and is a platform facilitating computational approaches towards
traditional knowledge inspired and natural product based drug discovery.

Screening of Epigenetic Anti-cancer Drugs Dr. Subhojit Sen
using transgenic models of gene silencing v;?r )

Alternate models
(Chlamydomonas)

4

Developing high-throughput
Screening assays using Fluorescent
reporters of gene expression

d

Flow cytometry based screening
of epigenetic phenotypes

1 g
Proof of Principle Automation of
using batch I:‘;'} screening 2 [
assays assays ‘ “““““““““““ 'V eomes a
1 1 =
Binning of Responses Using reverse ’\

(based on phenotypic ={> principles
response to known to classify drug

families of drugs) responses

Nanomedicine with anticancer
potential (selected works)

Dr. Manu Lopus

Future directions:

1. Enhance the target specificity of the formulation via antibody
conjugation

2. Preclinical evaluation of these nanomedicines in animal models

3. Clinical evaluation of their efficacy in collaboration with ACTREC

Combating Multidrug Resistance (SINP)

J Bacterial AMR was directly responsible for 1.27
million global deaths in 2019

 National Health Policy 2017 of India highlighted
this issue, and a National Action Plan was
developed.

U Identify novel drug targets and study structure-
function relation using Biophysical methods
and leverage this structural information to
design and deliver precision drugs.



https://cb.imsc.res.in/imppat/
https://www.nature.com/articles/s41598-018-22631-z
https://pubs.acs.org/doi/10.1021/acsomega.3c00156

10. Lets join hands in our
mission to conquer cancer
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