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Fwd: An intelligent medical support through speech
summarization

Inbox x

Anil shetty <anilshettyk@hotmail.com> 7124
7

to me

Sent from my iPhone
Begin forwarded message:

From: "Konga Gopikrishna Scientist D, DST, Min. of Science & Technology"
<k.gopikrishna@nic.in>

Date: 14 June 2017 at 4:18:26 PM IST

To: <koolagudi@nitk.ac.in>, <anilshettyk@hotmail.com>

Subject: An intelligent medical support through speech summarization

Dr. Konga Gopikrishna

Scientist - ‘D’

Science for Equity Empowerment and Development Division
E - Mail: k.gopikrishna@nic.in Phone: 011 - 26590298

SEED/TIDE/016/2017 14th June 2017
BY SPEED POST/E-MAIL

Sub:  14th Meeting of the Programme Advisory & Monitoring Committee
(PA&MC) for “Technology Interventions for Disabled and Elderly” (TIDE)
Programme

Ref:  Your project titled “An intelligent medical support through speech summarization”

Dear Sir

The above mentioned project proposal submitted by you to this Department
for financial assistance under TIDE Programme will be considered by the
PA&MC in its meeting scheduled to be held on 13t July 2017 at Indian
National Science Academy (INSA), Bahadur Shah Zafar Marg, New Delhi -
110 002 starting at 9:30 Hrs. The address of the venue is given below.

Indian National Science Academy (INSA)

# 2, Bahadur Shah Zafar Marg,

ITO Cross, Delhi-110002


mailto:k.gopikrishna@nic.in
mailto:koolagudi@nitk.ac.in
mailto:anilshettyk@hotmail.com
mailto:k.gopikrishna@nic.in

www.insaindia.res.in/

Tele: 011 - 2322 1931 - 2322 1950 (20 lines)

You are requested to make a presentation of the proposal before the
Committee on 13th July 2017. Please prepare a neat presentation using MS
power point. The investigators are required to present the project proposal
in 10 minutes time using not more than 12 slides. The presentation should
highlight the “problem identification” and the relevance of the innovation to
the “user group”. The presentation may emphasize on innovative aspects,
S&T component, novelty in delivery of the interventions, list of deliverables,
etc. Kindly note that time should not be wasted on the state-of-art/
background of the project during presentation. The presentation should also
accentuate on industry partnerships (Government/Private/NGO) and
standing tie ups with end users, if any for dissemination/implementation of
developed technologies.

Traveling Allowance will be reimbursed by DST restricted to AC 2 tier either
to the Investigator or the Co-Investigator on production of travel documents.
You had to make your own arrangements for reaching the Venue of the
meeting.

You had to make your own arrangement for your stay during the meeting.
Though not guaranteed, limited reimbursement towards accommodation
charges may be considered on production of relevant bills as per extant
norms of DST. Kindly confirm your participation to the undersigned on the
E- Mail given above.

Kind Regards
Yours
Sincerely
(Konga Gopikrishna)
To

Dr. Shashidhar G. Koolagudi

National Institute Technology Karnataka
Surathkal, Mangalore - 575 025
Karnataka


http://www.insaindia.res.in/

FORMATS FOR SUBMISSION OF PROJECTS
UNDER RADIATION HAZARDS
(To be filled by applicant)
1. Project Title-Cancer and proximity to mobile phone towers
2. Broad Subject:- Life Sciences
3. Duration in months- Twelve
4. Total cost-6,30,540
5. FE Component- Nil
6. Principal Inv.-Dr Anil Shetty K
7. Designation- Associate Professor
8. Department-Paediatrics
9. Institute Name-Fr Muller Medical College
10. Address- Department of Paediatrics,
Fr Muller Medical College
Kankanady
Mangalore-575002
11. Date of Birth: Sex (M/F) 19-05-1974 Male

12. Telephone Fax Gram e-mail 9886392043(mobile), 0824— 2238000(Landline), 0824 - 2437402 /
2436352 (Fax) anilshettyk@hotmail.com

13. Co-Investigator NA

14. Designation NA

15. Department NA

16. Institute Name NA

17. AddressNA

18. Date of Birth: Sex (M/F) NA

19. Telephone Fax Gram e-mail NA



(Repeat 13 to 19 for additional Co-Investigators, if any, as 13.1-19.1, 13.2-19.2,.)
20. Project summary

One of the biggest fears associated with cell phone towers is the apprehension that they cause cancer.
This has led to many communities opposing the setting up of cell phone towers in urban residential
localities or in the vicinity of schools. While there is no conclusive evidence implicating cell phone towers
in the causation of cancer, the public at large remains skeptical and there are several misconceptions
about cell phone tower radiation. Many studies have collected data and information about radiation and
its effect in the vicinity of towers. Our study proposes a different approach. We use addresses of past
patients in our cancer center and triangulate their location and proximity to cell phone towers using
specially developed software and maps. This will aid us and demonstrate whether proximity and
location of cell phone towershave any bearing on the incidence of cancer.

21. Key wordsCancer, Cellphone Tower Proximity
22, Technical details

22.1. Introduction

22.1.1. Origin of the proposal

Teledensity in India is 79.28% (May 2012), the vast majority of these phones are cell phones,
(930,000,000). To serve the spectrum needs of this huge number of cell phones, cell phone towers are
also seeing an exponential growth. There has been much public debate, controversies and in some
cases mass hysterical reactions about the health hazards about cell phones in general and cell phone
towers in particular. While there is no consensus in the scientific and health community about the
effects, the biggest fear however is whether cell phones and towers have a role in the etiology of cancer.
Most studies have focused on detecting cases of cancer in the vicinity of the tower’s . In our opinion this
is akin to looking for a needle in a haystack and we propose to do the reverse, i.e. use data and
addresses of cancer patients using the facility’s in our hospital and co relate it to the proximity of
towers to their home addresses.

22.1.2. Definition of the problem

Media coverage of residents and resident associations waging a campaign against cell phone tower
installation has received wide coverage and shaped public perception. There are about 25 lakh existing
cancer cases in India, 7 lakh new cases are added every year, every year nearly 5 lakh deaths occur due
to cancer. In 2012 there were 7,36,654 mobile phone towers in India. Some of the statistics on cancer
will be attributed by the public to the proliferating number of these cell phone towers.

22.1.3. Objective

1.Toinvestigate the risk of cancers associated with exposure to radiofrequency from proximity to cell
phone towers.



2. To determine if proximity to cell phone towers increases the incidence of cancer, i.e. closer the
tower, more the incidence.

22.2. Review of status of Research and Development in the subject
22.2.1. International status

While there are a few studies that studied the effect of cell phones like the interphone study
(http://www.iarc.fr/en/media-centre/pr/2010/pdfs/pr200_E.pdf), there are fewer studies of cancer and
cell phone tower radiation. Elliot.P et al British Medical Journal,2010, 340, c3077 studied ‘Mobile phone
base stations and early childhood cancers, case control study’ concluded that there was no association
between cell phone towers and childhood cancers.

Another study was conducted by Wood A.W. et al in the Archives of disease in childhood, vol 91, April
2006, pp361-66 and a study by Bethele J.F. et al in the British Medical Journal 2010,340 ¢ 3015 came to
similar conclusions. ‘ Sciences economiques&sociales de la santé &traitment de I'informationmedicale’ a
French journal studied the risk perception of the general public of cell phone tower radiation and cancer
risk and revealed an increased perception of risk to 68.9% in 2010 from 48.5% in 2005.

22.2.2. National status

There are very few studies if any of the effect of cell phone tower radiation in India. There is a current
study by the W.H.O. in many countries supported by the I.T.U. There is a study by Prof Girish Kumar of
the Electrical Engineering department of ILL.T Bombay. A search on pubmed on ‘cell phone tower
radiation and cancer in India’ did not reveal any results.

22.2.3. Novelty Importance of the proposed project in the context of current status

The Unique selling proposition of our study is that we are approaching the problem in a reverse
direction, rather than cause-effect, we are proceeding in the effect-cause(?) direction. Our Hospital was
the first one in the region to be equipped with a linear accelerator and other cutting edge technology in
the treatment of cancer. Because of these advanced facilities the number of cancer patients availing our
services both on an outpatient and inpatient basis increased rapidly. As a result we have access to a lot
of data including their home addresses in our Medical Records Department. For the purpose of this
study we propose to tie up with ‘Code Craft Technologies’ a company that develops apps, medical
software and location software. (www.codecraft.co.in). A combination of these two valuable assets, our
access to patient addresses, data and Codecraft’s technological expertise will help us to plot the location
of our patients and cell phone towers and determine association if any. This study can also be treated as
a pilot study and if successful can be replicated in multiple centers.

22.2.4. if the project Is location specific, basis for selection of location

Since most patients who were treated in our hospital would be from the same geographical sprawl, the
data available would also be of the same local geographical area. This data will be matched against the
location of cell phone towers in the vicinity of these areas and the information analyzed.



23. Target beneficiaries of the proposed work

Every individual living in the vicinity of cell phone towers, and especially people apprehensive about
these towers.

24. Review of expertise available with the PI, the proposed investigating group/institution in the
subject of the project

Fr Muller Medical College was the first Hospital in the region to use a linear accelerator to treat cancer,
Our hospital has treated a huge number of patients and has a radiotherapy, oncology and onco-surgery
department.

Our Technical partner ‘Codecraft’ has technical expertise in medical and location based software.
25. Patent details (domestic and international), if applicableNA

26. Environmental impact assessment and risk analysisNA

27. Proposed impact assessmentNA

28. Sustainability: Issues relating to sustainability, including stakeholder commitment, operation and
maintenance of assets after project completion, and other related issues

The only asset to be procured is a laptop and few other ancillaries, the location software will be
developed independently.

29. Work plan
Source of Data — Patients treated for cancer at Fr Muller Medical College Hospital from 2006.
Number- 500-1000 cases

Inclusion criteria- Patients whose addresses are in the vicinity of Mangalore, and the surrounding towns
and districts.Patients with a confirmed diagnosis of cancer.

Exclusion Criteria- Patients whose address details are inadequate, or had a diagnosis ofcancer prior to
the setting up of any cell phone tower in their neighbourhood.

29.1. Methodology

Data collected from patients in the last six years in the Medical Records Department will be analyzed,
only addresses and diagnosis of the patients will be recorded in an excel file, no other information will
be collected. Principal Investigator and junior research assistant will go through the data and confirm
the veracity and details such as diagnosis will be checked, data will be entered by a data entry assistant
Our Technical partners Codecraft have expertise in medical and location based software, they will
export the data from the excel file and by reverse geo coding, plot the location on map. Information on
the location of cell phone towers, their frequency, number of antennas per tower and the date and year



in which they were set up will be accessed. Using Map View-with plotters the cell phone tower location
and patient location will be plotted showing people in the zone of the cellular towers. The final report
will be devised using line graph to display how many (if) are in close proximity for the mobile tower’s
and people away from the towers. The type of cancer will be also plotted and information will be
similarly compared with cell phone tower location. The data and information can also be matched
against a similar number ofnormal controls

29.2. Organization of work elements

Data on addresses will be collected initially, the data will be entered into an excel file format.
Information on location of cell phone towers will be collected. The excel file will be used to plot
locations on a map and cross matched against location of cell phone towers.

29.3. Time schedule of activities giving milestones
Category 3 M Series 1
- M Series 2
Series 3
A 1 1 1 1 1
0% 20% 40% 60% 80% 100%

1- collection of data

2-entry and verification

3-data analysis and results

29.4. Do the physical and financial targets (given in section 300-351) match with each other -yes
29.5. Suggested plan of action for utilization of research outcomeexpected from the project.

The plan for utilization will depend on the outcome, if the study reveals no association then it can be
used to allay the fears of the general public. If the study reveals an association then further extensive



studies will need to be carried out. The study can also be utilized as a pilot study and as a template for
replication on a larger scale involving multiple centers.

30. The development "Outcomes" and "Outputs' of the project31. Economic implications of the
proposed work, if any.

Outcomes will depend on the results, whether any association is present or not, outcome will be
dependent on final results.

(32.) BUDGET ESTIMATES: SUMMARY

Item Budget (In Rupees)
One Year Duration

A Recurring

1.Salaries/Wages 3,60,000 3,60,000

2.Consumables 15,000 15,000

3.Travel 40,000 40,000

4.0ther Cost 168,540 168,540

(Software) (Software)

B Equipment 47000 47000

Grand total (A+B) 6,30,540 6,30,540
33. BUDGET FOR SALARIES/WAGES

Budget (In Rupees)
One year duration

Designation & number | Monthly Emoluments
of persons
Junior Research | 20,000 2,40,000 2,40,000
Assistant
Data Entry and | 10,000 1,20,000 1,20,000
recording
Total 30,000 3,60,000 3,60,000

34. Justification for the manpower requirement.NA

35. BUDGET FOR CONSUMABLE MATERIALS

Budget (In Rupees)

Item

Paper/ storage almirah | Quantity or number 2000/1 15,000

Budget

Total Budget




36. Justification for costly consumable (if not provided for in Section 231 i.e. Methodology)NA

37. BUDGET FOR TRAVEL

Budget 40,000
Total 40,000
38. Justification for intensive travel, if any. NA
39. BUDGET FOR OTHER COSTS/CONTINGENCIES
Budget (in Rupees)
One year duration
Other costs/contingency costs 40,000
40. Justification for specific costs under other costs, if any.NA
41. BUDGET FOR EQUIPMENT
Si No Generic name of | Imported/indigenous | Estimated cost Spare time for
the equipment other users (in %)
along with make
& model
1 laptop indigenous 47,000

42. Justification for the proposed equipment.

Laptop for entry and record data and also for the specialized software developed by technical partners

43. Reliability of Cost Estimates. Accurate

44. Time Schedule of Activities through BAR Diagram




0%

20% 40% 60%

MW Series 1
M Series 2

Series 3

1- collection of data

2-entry and verification

3-data analysis and results

45, List of facilities being extended by parent institution(s) for the project

implementation.

A) Infrastructural Facilities:

S.No. Infrastructural Facility Yes/No/not required
1 Workshop Facility Not Required
2 Water & Electricity Yes

3 Laboratory Space/Furniture No/Yes

4 Power Generator Not Required
5 AC Room or AC Not Required
6 Telecommunication including e mail & fax Not Required
7 Transportation Not Required
8 Administrative/Secretarial support Yes

9 Information facilities like internet/Library Yes

10 Computational Facilities Not Required
11 Animal/ Glass House Not Required
12 Any other specialty being provided None




B. Equipment available with the Institute/ Group/ Department/ Other Institutes for

the project:

Equipment available | Generic name of the | Model, make & year of | Remarks

with equipment purchase
Pl & his group NA
PI's department NA

Other Inst in the region | NA

46. Detailed Bio-data of the Investigator

NameDr Anil Shetty

DOB 19-05-1974

Designation Associate Professor, Department of Paediatrics, Fr Muller Medical College, Mangalore
Institution addressFr Muller’s road Kankanady. Mangalore- 575002

Teaching Experience 10 years

Qualification MD Paediatrics

Undergraduate qualification MBBS, from Kasturba Medical College, Mangalore.(1999) University —
Manipal University, Manipal.

Post Graduate qualification MD from Fr Muller Medical College, Mangalore (2003) University- Rajiv
Gandhi University of Health Sciences, Bangalore.

Postgraduate Thesis ‘Congenital anomalies in Olighydramnios and Polyhydramnios’, was awarded the
best thesis in Fr Muller Medical College 2003.

Academic accomplishments- Post Graduate Thesis guide since 2010, Have guided 2 MD postgraduate
thesis’s so far.

Undergraduate MBBS Examiner since 2009, been internal examiner toFr Muller Medical College, KVG
Medical College Sullia, K S Hegde Medical College Mangalore (all Rajiv Gandhi University of Health
Sciences) and External Examiner at Kasturba Medical College Mangalore (Manipal University)

Publications

1. Prevention of Renal Diseases in Children Karnataka Paediatric Journal — Vol.19, No. 2 & 3 April
—Sept. 2005




10

2.Anil Shetty, B. SanjeevRai, Habib Khan, K. VaradarajShenoy  Role of Antenatal ultrasound in
oligohydramnios and polyhydramnios Karnataka Paediatric Journal - Vol. 23, No. 2 April-June 2009,
Page 3-5

3.Anil Shetty, B. SanjeevRai, K.V. Shenoy, Merlin Pinto, GeetanjaliDambalkar, DeepaRavindran, T.S.
Ananthakrishnan, G.D. JindalAnu-Photo Rheography in NeonatesKarnataka Pediatric Journal — Vol.23,
No.3, July-September 2009, Page No.3-5

4.Sanjeev Rai B, K. VaradarajShenoy, Anil Shetty, Sushanth SPitfalls in the diagnosis of urinary tract
infection in childrenMuller Journal of Medical Sciences & Research Vol.1, No.1, March 2010, Page No. :
41-44

5.Detection of congenital anomalies in oligohydramnios and polyhydramniosJournal of Perinatology

6.Peter G, Manuel AL, Shetty A. Study comparing the clinical profile of complicated cases of Plasmodium
falciparum malaria among adults and children Asian Pacific Journal of Tropical disease 2011 ; 1 : 35 —
37 (indexed) (International)

47. Details of Research Projects completed/ submitted by the Investigator
Project TitleAnu Photo Rheography in neonates

Project Status: completed,

period2007 to 2010

funding agency-Board of Research in Nuclear Sciences, Bhaba Atomic Research Centre, Trombay,
Mumbai.

total cost 16 lakhs
Summary of the project

The study was done to Validate theAnu Photo Rheograph in neonates atFrMuller Medical College,
Mangalore in Collaboration withBARC, Mumbai. In our study the bloodflow assessment, oxygen
saturation andphysiological variability of heart rate weredone in 250 newborns and the data
wascompiled. The graphs for Blood flowassessment, blood flow variability and heartrate variability were



11
obtained. Theseparameters are used to plot thenormoograms for Term, pre term neonates.This
normogram can be used as standardsfor evaluation of sick neonates.
Major Results/ Highlights of the project including achievement (publications,
patents etc.), for completed projects

Anil Shetty, B. SanjeevRai, K.V. Shenoy, Merlin Pinto, GeetanjaliDambalkar, DeepaRavindran, T.S.
Ananthakrishnan, G.D. Jindal Anu-Photo Rheography in Neonates Karnataka Pediatric Journal -
Vol.23, No.3, July-September 2009, Page No.3-5

48. Any other relevant matter.

None






Preliminary Proposal MHRD (IMPRINT)

Title (< 25 words): Infant cry analysis for identifying the early symptoms of dyslexia and autism

in children

Domain and theme(s) (menu driven)

Abstract (< 100 words): Lot of research has been going on since the late nineteenth century on
the utility of cry of neonates/infants for predicting morbidities and disorders. Studies have shown
that the cry of an infant can be a window into its brain, especially before it acquires social skills.
There are already some well-known syndromes easily identifiable by infant cry, cri-du-chat
being a case in point. Studies have shown promises that the conditions like autism, down’s
syndrome, can also be identified by analyzing an infant’s cry. More research especially in the

Indian context is required.

Aim and objective (< 50 words): To record the cry of both healthy and suspected/verified
unhealthy infants, track their development for 5 years (minimum) and study their vocal
excitations during that period to identify any traits that can help provide early medical solutions.

The methodology is non-invasive and hence has exciting prospects.

Motivation and genesis (< 150 words): Even though research in this field has started in
nineteenth century, very little study has been conducted in India. Local research is important
because genetic factors are relevant when it comes to healthcare. Researchers have recorded
and spectrally analyzed the cry of an infant in hunger and when experiencing pain. The results
of such analysis have shown that the acoustic features of waveforms such as pitch, energy etc.
are different in both healthy and unhealthy infants and are easily discernable even by naked
eyes, promising that sustained research can yield actionable outcomes. Also earlier studies

were usually headed by pediatricians, whereas our study will be led by an engineer there by



providing more technical skills on this front. Since the methodology is non-invasive, hope is that

a solution it will be more acceptable and accessible even in rural areas.

Current status and open questions (< 200 words): This is a relatively nascent field with a lot
of scope of study and there are no practical tools/procedures which can be used by healthcare
professionals to accurately identify any abnormalities or deficiencies based on infant cry
spectrograms. Studies have shown that the cry of an infant can be a window into its brain,
especially before it acquires social skills and realizes that crying can be a tool to invite attention.
Researchers in US are in the process of developing a tool “A Flexible Analysis Tool for the
Quantitative Acoustic Assessment of Infant Cry — Brian Reggiannini et al” which should help
researchers and health care professionals an easy access to a tool that can analyze infant’s cry
patterns. Even after such a tool is available, using it as a diagnostic aide is quite far away in the

future and is the holy grail that researchers are after.

Plan of work including proposed methodology (< 500 words): The project aims to record the

cry of healthy and sick babies. An initial infant cry database will be created with at least a few
hundred samples. At the time of data collection other pertinent information like Age of the baby,
its gender, whether it's a term or pre-term baby, birth weight of the baby, weight of the baby at
the time of recording, whether the baby is suffering from any disease, whether the baby has any
siblings, has any of the siblings died, if yes, the cause of death, educational qualification of the
parents etc., also would be collected. Once the database is collected we intend to compare the
cry of healthy and sick infants on acoustic characteristics for various reasons. Such as:

e to study effect of mother tongue on the cry pattern of neonates

¢ identifying the difference between cry patterns of healthy and unhealthy babies

e characterizing the cry patterns for specific health issues if possible



analyzing and generalizing this characterization for different kinds of ailments

mapping the early cry symptoms with the health issues of grown up children (up to 6

years)

designing a prediction engine that predicts possible health issues like dyslexia and

autism during early infancy

developing a mechanism that improves the reliability of these predictions.

Method of recording: High precision noise suppression recording devices, which can
record a frequency range beyond 20 kHz. (Sony, Ahuja.. ). Recording is done with the

sampling frequency of 16 kHz. using 16 bits' storage per sample.

Analysis :

o

A expert would note a possible reason for a cry, while recording cry

samples

0 Acoustic analysis of these cry patterns are conducted for various spectral

and prosodic information

0 Acoustically extracted patterns are studied for different children, possibly

with the same reason of cry

o A track of a child for its cry pattern and health conditions is kept for a long
time (at least up to 6 years) to acoustically map possible health disorders

and cry patterns

Outcome :



0 identifying cry patterns of children during early days of their birth for

dyslexia and autism disorders

0 suggesting remedial medication

0 counseling of specific parents for parenting the disabled child

Justification and novelty — ‘what is new’ (< 50 words):

¢ No solution exists anywhere in the world
e Very little research in the Indian context

e Because of the non-invasive nature, a tool, if developed, can be easily available to the
masses

¢ Research headed by an Engineer specializing in study of speech technology

Milestones and time frame (< 100 words):

Benchmark and specifications of the product (< 100 words):

Deliverables and beneficiary industry/sector (< 50 words): The ultimate aim is to develop a

tool that can analyze infant cry and list possibilities for a healthcare professional to carry out
further investigations or (maybe) even prescribe medications. Applications will be in the

healthcare sector.

Industry, Institution or Agency partnhers (< 50 words): Hunting for partners from the pharma,

medical industry. No partners signed up so far.



Rough estimate:

Tentative budget with year and item wise breakup (< 100 words):

Sl. Item Quantit | Price Total

ho. y (In Rs.)

01 Senior research | 01 Rs 28,000 per | 20,16,000
fellow month for 6 years

02 Junior research | 02 Rs 25,000 per | 36,00,000
fellow month for 6 years

03 Equipments
High end PCs 02 40,000 80,000
High end laptops | 02 70,000 1,40,000
Recording 03 40,000 1,20,000
devices 01 40,000 40,000
Printer

04 Database 01 For six years 8,00,000
collection

05 Contingency For six years 9,00,000

06 Travelling Meetings, Conference, | 15,00,000

workshop, training
For six years

07 Consumables For six years 4,20,000

08 Training and | For six years 3,00,000
expert visits

09 Institutional For six years 10,00,000
overhead

09 Total 1,09,16,00

0
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Regulatory
Clearance Status
from DCGI

Health Condition /
Problems Studied
Clarification(s) with
Reply
Modification(s)

Intervention /
Comparator Agent

Inclusion Criteria

Exclusion Criteria

CTRI

Institutional Ethics committee- Submittted/Under No Date No File No
Father Muller Medical College Review Specified Uploaded
Institutional Ethics Committee- Submittted/Under No Date No File No
King George Hospital Review Specified Uploaded

|No Objection Certificate ||01/11/2018 ||Approva| File |
Healthy Human Volunteers Preventive protection against Typhoid fever

Patients

Intervention Vaccine(Monovalent)-

Z23||Encounter for immunization,

BioE’s Typhoid

Conjugate 1. Dose: 0.5 mL single dose 2. Frequency: One

dose only 3. Route of administration: intramuscular
injection 4. Total duration of therapy:42 days (post

Single Human dose- single dose administration)

0.5mL
1. Dose: 0.5 mL single dose 2. Frequency: One

Comparator Typbar-TCV Single dose only 3. Route of administration: intramuscular

Agent

Age
From

Age To
Gender

Details

Details

Human dose-0.5mL injection 4. Total duration of therapy:42 days (post
single dose administration)

6.00 Month(s)

64.00 Year(s)
Both

1. Healthy subjects of either gender between =6 months to <64 years of age
at the time of vaccination

2. Subject or Subject’s Parent(s) or LAR who after the nature of the study has
been explained to them, have given written consent according to local
regulatory requirements.

3. Subject or Subject’s Parent(s) or LAR's ability to understand information
relevant to participation in the study and abide with the requirements of the
subject diary and other study procedures;

4. Individuals in good health as determined by the outcome of medical
history, physical examination based on clinical judgment of the investigator.
5. Negative to urine pregnancy test for female subjects of childbearing
potential. Female of childbearing potential is defined as a pre-menopausal
female capable of becoming pregnant. This does not include females who
meet any of the following conditions: (1) menopause at least 2 years earlier,
(2) tubal ligation at least 1 year earlier, or (3) total hysterectomy.

1. Individuals who have a previously ascertained or suspected disease caused
by Salmonella typhi;

2. Individuals who have history of household contact with/and or intimate
exposure to an individual with laboratory confirmed S. typhi;

3. Individuals who have previously received any vaccines against typhoid
fever (either oral live attenuated or injectable vaccines);

4. Individuals with body temperature >100.4°F (=38.0°C) within 3 days of
intended study immunization;

5. Individuals with any serious chronic or progressive disease according to
judgment of the investigator (e.g., neurological, neoplasm, insulin dependent
diabetes, cardiac, renal or hepatic disease);

6. Subject or Subject’s Parent(s) or LAR unwillingness or inability to
understand and follow required study procedures, keep appointments, or are
planning to relocate during the study period;

7. Individuals with history of any illness or any laboratory abnormality that, in
the opinion of the investigator, might interfere with the results of the study or
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Method of
Generating

Random Sequence

Method of
Concealment

Blinding/Masking

Primary Outcome

Secondary
Outcome

Target Sample
Size

Phase of Trial
Date of First

CTRI

pose additional risk to the subjects due to participation in the study;

8. Subject with suspected or known history of an autoimmune disorder or any
other known or suspected impairment /alteration of the immune system, or
under immunosuppressive therapy including use of systemic corticosteroids or
chronic use of inhaled high-potency corticosteroids within the previous 30

days;

9. Subject with a known bleeding diathesis, or any condition that may be
associated with a prolonged bleeding time or history of receipt of anti-

coagulants in the past 3 weeks;

10. History of allergy or allergic reaction to any vaccine-related component;
11. Individuals participating in any other clinical trial within 30 days prior to
first study visit or intent to participate in another clinical study at any time

during the conduct of this study;

12. Women who are pregnant or breast-feeding or of childbearing age who
have not used or do not plan to use acceptable birth control measures, for the
duration of the study. Female of childbearing potential or age is defined as a
pre-menopausal female capable of becoming pregnant. This does not include
females who meet any of the following conditions: (1) menopause at least 2
years earlier, (2) tubal ligation at least 1 year earlier, or (3) total

hysterectomy.

13. Any other reason that in the opinion of the investigator may interfere with

the evaluation required by the study objectives.

Computer generated randomization

On-site computer system

Participant Blinded

1.Seroconversion rate as measured by proportion of
subjects with anti-Vi IgG serum antibody concentrations
above the threshold value.

2.Geometric mean concentrations (GMC) of anti-Vi IgG
antibodies.

3.Fold increase in anti-Vi IgG antibody concentration.

Proportion of subjects with
solicited adverse reactions 6)
Proportion of subjects with
unsolicited adverse events
(AEs)

Medically attended and/or

vaccination.

1.at day 0 pre vaccination
and at day 42 post
vaccination.

2.at day O (pre
vaccination) and at day 42
(post vaccination)
3.post-vaccination sample
from pre-vaccination
concentrations

during first 30 minutes of post vaccination observation
period and for subsequent 7 consecutive days (Day 0-

during the follow up period until day 42 of post

serious adverse events (SAEs), during the post vaccination 42 day follow up period.

if any

Total Sample Size="622"
Sample Size from India="622"

Final Enrollment numbers achieved (Total)= "Applicable only for

Completed/Terminated trials"

Final Enroliment numbers achieved (India)="Applicable only for

Completed/Terminated trials"
Phase 2/ Phase 3
30/11/2018
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Enroliment
(India)

Date of Study
Completion Applicable only for Completed/Terminated trials
(India)

Date of First
Enrollment No Date Specified
(Global)

Date of Study
Completion Applicable only for Completed/Terminated trials
(Global)

Years="0"
Months="6"
Days="0"

Estimated
Duration of Trial

Recruitment
Status of Trial Not Applicable
(Global)

Recruitment
Status of Trial Not Yet Recruiting
(India)

Publication

Details None

This is a multicentre single blind randomised, comparative, phase-Il/lll study to demonstrate non-
inferiority in terms of seroconversion rates and safety of Biological E’s Typhoid conjugate vaccine in 26
months to <64 year old healthy subjects in comparison with licensed Typbar-TCV vaccine at day 42. The
total sample size to be enrolled would be 622 subjects in both groups put together based on the
screening and enrolment criteria set in the protocol.

Each subject will receive a single 0.5 mL dose of the study vaccine intramuscularly i.e., Biological E’s

Brief Summary Typhoid conjugate vaccine or Typbar-TCV vaccine, based on the treatment groups to which they are
randomised for assessing the safety & Immunogenicity. Only optimal quantity of venous blood sample for
immunogenicity assessment will be drawn twice during the study period.

The study will be conducted in compliance with schedule Y, ICH and Indian good clinical practice
guidelines in force at the time of study conduct.
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Fwd: An intelligent medical support through speech
summarization

Inbox x

Anil shetty <anilshettyk@hotmail.com> 7124
7

to me

Sent from my iPhone
Begin forwarded message:

From: "Konga Gopikrishna Scientist D, DST, Min. of Science & Technology"
<k.gopikrishna@nic.in>

Date: 14 June 2017 at 4:18:26 PM IST

To: <koolagudi@nitk.ac.in>, <anilshettyk@hotmail.com>

Subject: An intelligent medical support through speech summarization

Dr. Konga Gopikrishna

Scientist - ‘D’

Science for Equity Empowerment and Development Division
E - Mail: k.gopikrishna@nic.in Phone: 011 - 26590298

SEED/TIDE/016/2017 14th June 2017
BY SPEED POST/E-MAIL

Sub:  14th Meeting of the Programme Advisory & Monitoring Committee
(PA&MC) for “Technology Interventions for Disabled and Elderly” (TIDE)
Programme

Ref:  Your project titled “An intelligent medical support through speech summarization”

Dear Sir

The above mentioned project proposal submitted by you to this Department
for financial assistance under TIDE Programme will be considered by the
PA&MC in its meeting scheduled to be held on 13t July 2017 at Indian
National Science Academy (INSA), Bahadur Shah Zafar Marg, New Delhi -
110 002 starting at 9:30 Hrs. The address of the venue is given below.

Indian National Science Academy (INSA)

# 2, Bahadur Shah Zafar Marg,

ITO Cross, Delhi-110002


mailto:k.gopikrishna@nic.in
mailto:koolagudi@nitk.ac.in
mailto:anilshettyk@hotmail.com
mailto:k.gopikrishna@nic.in

www.insaindia.res.in/

Tele: 011 - 2322 1931 - 2322 1950 (20 lines)

You are requested to make a presentation of the proposal before the
Committee on 13th July 2017. Please prepare a neat presentation using MS
power point. The investigators are required to present the project proposal
in 10 minutes time using not more than 12 slides. The presentation should
highlight the “problem identification” and the relevance of the innovation to
the “user group”. The presentation may emphasize on innovative aspects,
S&T component, novelty in delivery of the interventions, list of deliverables,
etc. Kindly note that time should not be wasted on the state-of-art/
background of the project during presentation. The presentation should also
accentuate on industry partnerships (Government/Private/NGO) and
standing tie ups with end users, if any for dissemination/implementation of
developed technologies.

Traveling Allowance will be reimbursed by DST restricted to AC 2 tier either
to the Investigator or the Co-Investigator on production of travel documents.
You had to make your own arrangements for reaching the Venue of the
meeting.

You had to make your own arrangement for your stay during the meeting.
Though not guaranteed, limited reimbursement towards accommodation
charges may be considered on production of relevant bills as per extant
norms of DST. Kindly confirm your participation to the undersigned on the
E- Mail given above.

Kind Regards
Yours
Sincerely
(Konga Gopikrishna)
To

Dr. Shashidhar G. Koolagudi

National Institute Technology Karnataka
Surathkal, Mangalore - 575 025
Karnataka


http://www.insaindia.res.in/

FORMATS FOR SUBMISSION OF PROJECTS
UNDER RADIATION HAZARDS
(To be filled by applicant)
1. Project Title-Cancer and proximity to mobile phone towers
2. Broad Subject:- Life Sciences
3. Duration in months- Twelve
4. Total cost-6,30,540
5. FE Component- Nil
6. Principal Inv.-Dr Anil Shetty K
7. Designation- Associate Professor
8. Department-Paediatrics
9. Institute Name-Fr Muller Medical College
10. Address- Department of Paediatrics,
Fr Muller Medical College
Kankanady
Mangalore-575002
11. Date of Birth: Sex (M/F) 19-05-1974 Male

12. Telephone Fax Gram e-mail 9886392043(mobile), 0824— 2238000(Landline), 0824 - 2437402 /
2436352 (Fax) anilshettyk@hotmail.com

13. Co-Investigator NA

14. Designation NA

15. Department NA

16. Institute Name NA

17. AddressNA

18. Date of Birth: Sex (M/F) NA

19. Telephone Fax Gram e-mail NA



(Repeat 13 to 19 for additional Co-Investigators, if any, as 13.1-19.1, 13.2-19.2,.)
20. Project summary

One of the biggest fears associated with cell phone towers is the apprehension that they cause cancer.
This has led to many communities opposing the setting up of cell phone towers in urban residential
localities or in the vicinity of schools. While there is no conclusive evidence implicating cell phone towers
in the causation of cancer, the public at large remains skeptical and there are several misconceptions
about cell phone tower radiation. Many studies have collected data and information about radiation and
its effect in the vicinity of towers. Our study proposes a different approach. We use addresses of past
patients in our cancer center and triangulate their location and proximity to cell phone towers using
specially developed software and maps. This will aid us and demonstrate whether proximity and
location of cell phone towershave any bearing on the incidence of cancer.

21. Key wordsCancer, Cellphone Tower Proximity
22, Technical details

22.1. Introduction

22.1.1. Origin of the proposal

Teledensity in India is 79.28% (May 2012), the vast majority of these phones are cell phones,
(930,000,000). To serve the spectrum needs of this huge number of cell phones, cell phone towers are
also seeing an exponential growth. There has been much public debate, controversies and in some
cases mass hysterical reactions about the health hazards about cell phones in general and cell phone
towers in particular. While there is no consensus in the scientific and health community about the
effects, the biggest fear however is whether cell phones and towers have a role in the etiology of cancer.
Most studies have focused on detecting cases of cancer in the vicinity of the tower’s . In our opinion this
is akin to looking for a needle in a haystack and we propose to do the reverse, i.e. use data and
addresses of cancer patients using the facility’s in our hospital and co relate it to the proximity of
towers to their home addresses.

22.1.2. Definition of the problem

Media coverage of residents and resident associations waging a campaign against cell phone tower
installation has received wide coverage and shaped public perception. There are about 25 lakh existing
cancer cases in India, 7 lakh new cases are added every year, every year nearly 5 lakh deaths occur due
to cancer. In 2012 there were 7,36,654 mobile phone towers in India. Some of the statistics on cancer
will be attributed by the public to the proliferating number of these cell phone towers.

22.1.3. Objective

1.Toinvestigate the risk of cancers associated with exposure to radiofrequency from proximity to cell
phone towers.



2. To determine if proximity to cell phone towers increases the incidence of cancer, i.e. closer the
tower, more the incidence.

22.2. Review of status of Research and Development in the subject
22.2.1. International status

While there are a few studies that studied the effect of cell phones like the interphone study
(http://www.iarc.fr/en/media-centre/pr/2010/pdfs/pr200_E.pdf), there are fewer studies of cancer and
cell phone tower radiation. Elliot.P et al British Medical Journal,2010, 340, c3077 studied ‘Mobile phone
base stations and early childhood cancers, case control study’ concluded that there was no association
between cell phone towers and childhood cancers.

Another study was conducted by Wood A.W. et al in the Archives of disease in childhood, vol 91, April
2006, pp361-66 and a study by Bethele J.F. et al in the British Medical Journal 2010,340 ¢ 3015 came to
similar conclusions. ‘ Sciences economiques&sociales de la santé &traitment de I'informationmedicale’ a
French journal studied the risk perception of the general public of cell phone tower radiation and cancer
risk and revealed an increased perception of risk to 68.9% in 2010 from 48.5% in 2005.

22.2.2. National status

There are very few studies if any of the effect of cell phone tower radiation in India. There is a current
study by the W.H.O. in many countries supported by the I.T.U. There is a study by Prof Girish Kumar of
the Electrical Engineering department of ILL.T Bombay. A search on pubmed on ‘cell phone tower
radiation and cancer in India’ did not reveal any results.

22.2.3. Novelty Importance of the proposed project in the context of current status

The Unique selling proposition of our study is that we are approaching the problem in a reverse
direction, rather than cause-effect, we are proceeding in the effect-cause(?) direction. Our Hospital was
the first one in the region to be equipped with a linear accelerator and other cutting edge technology in
the treatment of cancer. Because of these advanced facilities the number of cancer patients availing our
services both on an outpatient and inpatient basis increased rapidly. As a result we have access to a lot
of data including their home addresses in our Medical Records Department. For the purpose of this
study we propose to tie up with ‘Code Craft Technologies’ a company that develops apps, medical
software and location software. (www.codecraft.co.in). A combination of these two valuable assets, our
access to patient addresses, data and Codecraft’s technological expertise will help us to plot the location
of our patients and cell phone towers and determine association if any. This study can also be treated as
a pilot study and if successful can be replicated in multiple centers.

22.2.4. if the project Is location specific, basis for selection of location

Since most patients who were treated in our hospital would be from the same geographical sprawl, the
data available would also be of the same local geographical area. This data will be matched against the
location of cell phone towers in the vicinity of these areas and the information analyzed.



23. Target beneficiaries of the proposed work

Every individual living in the vicinity of cell phone towers, and especially people apprehensive about
these towers.

24. Review of expertise available with the PI, the proposed investigating group/institution in the
subject of the project

Fr Muller Medical College was the first Hospital in the region to use a linear accelerator to treat cancer,
Our hospital has treated a huge number of patients and has a radiotherapy, oncology and onco-surgery
department.

Our Technical partner ‘Codecraft’ has technical expertise in medical and location based software.
25. Patent details (domestic and international), if applicableNA

26. Environmental impact assessment and risk analysisNA

27. Proposed impact assessmentNA

28. Sustainability: Issues relating to sustainability, including stakeholder commitment, operation and
maintenance of assets after project completion, and other related issues

The only asset to be procured is a laptop and few other ancillaries, the location software will be
developed independently.

29. Work plan
Source of Data — Patients treated for cancer at Fr Muller Medical College Hospital from 2006.
Number- 500-1000 cases

Inclusion criteria- Patients whose addresses are in the vicinity of Mangalore, and the surrounding towns
and districts.Patients with a confirmed diagnosis of cancer.

Exclusion Criteria- Patients whose address details are inadequate, or had a diagnosis ofcancer prior to
the setting up of any cell phone tower in their neighbourhood.

29.1. Methodology

Data collected from patients in the last six years in the Medical Records Department will be analyzed,
only addresses and diagnosis of the patients will be recorded in an excel file, no other information will
be collected. Principal Investigator and junior research assistant will go through the data and confirm
the veracity and details such as diagnosis will be checked, data will be entered by a data entry assistant
Our Technical partners Codecraft have expertise in medical and location based software, they will
export the data from the excel file and by reverse geo coding, plot the location on map. Information on
the location of cell phone towers, their frequency, number of antennas per tower and the date and year



in which they were set up will be accessed. Using Map View-with plotters the cell phone tower location
and patient location will be plotted showing people in the zone of the cellular towers. The final report
will be devised using line graph to display how many (if) are in close proximity for the mobile tower’s
and people away from the towers. The type of cancer will be also plotted and information will be
similarly compared with cell phone tower location. The data and information can also be matched
against a similar number ofnormal controls

29.2. Organization of work elements

Data on addresses will be collected initially, the data will be entered into an excel file format.
Information on location of cell phone towers will be collected. The excel file will be used to plot
locations on a map and cross matched against location of cell phone towers.

29.3. Time schedule of activities giving milestones
Category 3 M Series 1
- M Series 2
Series 3
A 1 1 1 1 1
0% 20% 40% 60% 80% 100%

1- collection of data

2-entry and verification

3-data analysis and results

29.4. Do the physical and financial targets (given in section 300-351) match with each other -yes
29.5. Suggested plan of action for utilization of research outcomeexpected from the project.

The plan for utilization will depend on the outcome, if the study reveals no association then it can be
used to allay the fears of the general public. If the study reveals an association then further extensive



studies will need to be carried out. The study can also be utilized as a pilot study and as a template for
replication on a larger scale involving multiple centers.

30. The development "Outcomes" and "Outputs' of the project31. Economic implications of the
proposed work, if any.

Outcomes will depend on the results, whether any association is present or not, outcome will be
dependent on final results.

(32.) BUDGET ESTIMATES: SUMMARY

Item Budget (In Rupees)
One Year Duration

A Recurring

1.Salaries/Wages 3,60,000 3,60,000

2.Consumables 15,000 15,000

3.Travel 40,000 40,000

4.0ther Cost 168,540 168,540

(Software) (Software)

B Equipment 47000 47000

Grand total (A+B) 6,30,540 6,30,540
33. BUDGET FOR SALARIES/WAGES

Budget (In Rupees)
One year duration

Designation & number | Monthly Emoluments
of persons
Junior Research | 20,000 2,40,000 2,40,000
Assistant
Data Entry and | 10,000 1,20,000 1,20,000
recording
Total 30,000 3,60,000 3,60,000

34. Justification for the manpower requirement.NA

35. BUDGET FOR CONSUMABLE MATERIALS

Budget (In Rupees)

Item

Paper/ storage almirah | Quantity or number 2000/1 15,000

Budget

Total Budget




36. Justification for costly consumable (if not provided for in Section 231 i.e. Methodology)NA

37. BUDGET FOR TRAVEL

Budget 40,000
Total 40,000
38. Justification for intensive travel, if any. NA
39. BUDGET FOR OTHER COSTS/CONTINGENCIES
Budget (in Rupees)
One year duration
Other costs/contingency costs 40,000
40. Justification for specific costs under other costs, if any.NA
41. BUDGET FOR EQUIPMENT
Si No Generic name of | Imported/indigenous | Estimated cost Spare time for
the equipment other users (in %)
along with make
& model
1 laptop indigenous 47,000

42. Justification for the proposed equipment.

Laptop for entry and record data and also for the specialized software developed by technical partners

43. Reliability of Cost Estimates. Accurate

44. Time Schedule of Activities through BAR Diagram




0%

20% 40% 60%

MW Series 1
M Series 2

Series 3

1- collection of data

2-entry and verification

3-data analysis and results

45, List of facilities being extended by parent institution(s) for the project

implementation.

A) Infrastructural Facilities:

S.No. Infrastructural Facility Yes/No/not required
1 Workshop Facility Not Required
2 Water & Electricity Yes

3 Laboratory Space/Furniture No/Yes

4 Power Generator Not Required
5 AC Room or AC Not Required
6 Telecommunication including e mail & fax Not Required
7 Transportation Not Required
8 Administrative/Secretarial support Yes

9 Information facilities like internet/Library Yes

10 Computational Facilities Not Required
11 Animal/ Glass House Not Required
12 Any other specialty being provided None




B. Equipment available with the Institute/ Group/ Department/ Other Institutes for

the project:

Equipment available | Generic name of the | Model, make & year of | Remarks

with equipment purchase
Pl & his group NA
PI's department NA

Other Inst in the region | NA

46. Detailed Bio-data of the Investigator

NameDr Anil Shetty

DOB 19-05-1974

Designation Associate Professor, Department of Paediatrics, Fr Muller Medical College, Mangalore
Institution addressFr Muller’s road Kankanady. Mangalore- 575002

Teaching Experience 10 years

Qualification MD Paediatrics

Undergraduate qualification MBBS, from Kasturba Medical College, Mangalore.(1999) University —
Manipal University, Manipal.

Post Graduate qualification MD from Fr Muller Medical College, Mangalore (2003) University- Rajiv
Gandhi University of Health Sciences, Bangalore.

Postgraduate Thesis ‘Congenital anomalies in Olighydramnios and Polyhydramnios’, was awarded the
best thesis in Fr Muller Medical College 2003.

Academic accomplishments- Post Graduate Thesis guide since 2010, Have guided 2 MD postgraduate
thesis’s so far.

Undergraduate MBBS Examiner since 2009, been internal examiner toFr Muller Medical College, KVG
Medical College Sullia, K S Hegde Medical College Mangalore (all Rajiv Gandhi University of Health
Sciences) and External Examiner at Kasturba Medical College Mangalore (Manipal University)

Publications

1. Prevention of Renal Diseases in Children Karnataka Paediatric Journal — Vol.19, No. 2 & 3 April
—Sept. 2005
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2.Anil Shetty, B. SanjeevRai, Habib Khan, K. VaradarajShenoy  Role of Antenatal ultrasound in
oligohydramnios and polyhydramnios Karnataka Paediatric Journal - Vol. 23, No. 2 April-June 2009,
Page 3-5

3.Anil Shetty, B. SanjeevRai, K.V. Shenoy, Merlin Pinto, GeetanjaliDambalkar, DeepaRavindran, T.S.
Ananthakrishnan, G.D. JindalAnu-Photo Rheography in NeonatesKarnataka Pediatric Journal — Vol.23,
No.3, July-September 2009, Page No.3-5

4.Sanjeev Rai B, K. VaradarajShenoy, Anil Shetty, Sushanth SPitfalls in the diagnosis of urinary tract
infection in childrenMuller Journal of Medical Sciences & Research Vol.1, No.1, March 2010, Page No. :
41-44

5.Detection of congenital anomalies in oligohydramnios and polyhydramniosJournal of Perinatology

6.Peter G, Manuel AL, Shetty A. Study comparing the clinical profile of complicated cases of Plasmodium
falciparum malaria among adults and children Asian Pacific Journal of Tropical disease 2011 ; 1 : 35 —
37 (indexed) (International)

47. Details of Research Projects completed/ submitted by the Investigator
Project TitleAnu Photo Rheography in neonates

Project Status: completed,

period2007 to 2010

funding agency-Board of Research in Nuclear Sciences, Bhaba Atomic Research Centre, Trombay,
Mumbai.

total cost 16 lakhs
Summary of the project

The study was done to Validate theAnu Photo Rheograph in neonates atFrMuller Medical College,
Mangalore in Collaboration withBARC, Mumbai. In our study the bloodflow assessment, oxygen
saturation andphysiological variability of heart rate weredone in 250 newborns and the data
wascompiled. The graphs for Blood flowassessment, blood flow variability and heartrate variability were



11
obtained. Theseparameters are used to plot thenormoograms for Term, pre term neonates.This
normogram can be used as standardsfor evaluation of sick neonates.
Major Results/ Highlights of the project including achievement (publications,
patents etc.), for completed projects

Anil Shetty, B. SanjeevRai, K.V. Shenoy, Merlin Pinto, GeetanjaliDambalkar, DeepaRavindran, T.S.
Ananthakrishnan, G.D. Jindal Anu-Photo Rheography in Neonates Karnataka Pediatric Journal -
Vol.23, No.3, July-September 2009, Page No.3-5

48. Any other relevant matter.

None






Preliminary Proposal MHRD (IMPRINT)

Title (< 25 words): Infant cry analysis for identifying the early symptoms of dyslexia and autism

in children

Domain and theme(s) (menu driven)

Abstract (< 100 words): Lot of research has been going on since the late nineteenth century on
the utility of cry of neonates/infants for predicting morbidities and disorders. Studies have shown
that the cry of an infant can be a window into its brain, especially before it acquires social skills.
There are already some well-known syndromes easily identifiable by infant cry, cri-du-chat
being a case in point. Studies have shown promises that the conditions like autism, down’s
syndrome, can also be identified by analyzing an infant’s cry. More research especially in the

Indian context is required.

Aim and objective (< 50 words): To record the cry of both healthy and suspected/verified
unhealthy infants, track their development for 5 years (minimum) and study their vocal
excitations during that period to identify any traits that can help provide early medical solutions.

The methodology is non-invasive and hence has exciting prospects.

Motivation and genesis (< 150 words): Even though research in this field has started in
nineteenth century, very little study has been conducted in India. Local research is important
because genetic factors are relevant when it comes to healthcare. Researchers have recorded
and spectrally analyzed the cry of an infant in hunger and when experiencing pain. The results
of such analysis have shown that the acoustic features of waveforms such as pitch, energy etc.
are different in both healthy and unhealthy infants and are easily discernable even by naked
eyes, promising that sustained research can yield actionable outcomes. Also earlier studies

were usually headed by pediatricians, whereas our study will be led by an engineer there by



providing more technical skills on this front. Since the methodology is non-invasive, hope is that

a solution it will be more acceptable and accessible even in rural areas.

Current status and open questions (< 200 words): This is a relatively nascent field with a lot
of scope of study and there are no practical tools/procedures which can be used by healthcare
professionals to accurately identify any abnormalities or deficiencies based on infant cry
spectrograms. Studies have shown that the cry of an infant can be a window into its brain,
especially before it acquires social skills and realizes that crying can be a tool to invite attention.
Researchers in US are in the process of developing a tool “A Flexible Analysis Tool for the
Quantitative Acoustic Assessment of Infant Cry — Brian Reggiannini et al” which should help
researchers and health care professionals an easy access to a tool that can analyze infant’s cry
patterns. Even after such a tool is available, using it as a diagnostic aide is quite far away in the

future and is the holy grail that researchers are after.

Plan of work including proposed methodology (< 500 words): The project aims to record the

cry of healthy and sick babies. An initial infant cry database will be created with at least a few
hundred samples. At the time of data collection other pertinent information like Age of the baby,
its gender, whether it's a term or pre-term baby, birth weight of the baby, weight of the baby at
the time of recording, whether the baby is suffering from any disease, whether the baby has any
siblings, has any of the siblings died, if yes, the cause of death, educational qualification of the
parents etc., also would be collected. Once the database is collected we intend to compare the
cry of healthy and sick infants on acoustic characteristics for various reasons. Such as:

e to study effect of mother tongue on the cry pattern of neonates

¢ identifying the difference between cry patterns of healthy and unhealthy babies

e characterizing the cry patterns for specific health issues if possible



analyzing and generalizing this characterization for different kinds of ailments

mapping the early cry symptoms with the health issues of grown up children (up to 6

years)

designing a prediction engine that predicts possible health issues like dyslexia and

autism during early infancy

developing a mechanism that improves the reliability of these predictions.

Method of recording: High precision noise suppression recording devices, which can
record a frequency range beyond 20 kHz. (Sony, Ahuja.. ). Recording is done with the

sampling frequency of 16 kHz. using 16 bits' storage per sample.

Analysis :

o

A expert would note a possible reason for a cry, while recording cry

samples

0 Acoustic analysis of these cry patterns are conducted for various spectral

and prosodic information

0 Acoustically extracted patterns are studied for different children, possibly

with the same reason of cry

o A track of a child for its cry pattern and health conditions is kept for a long
time (at least up to 6 years) to acoustically map possible health disorders

and cry patterns

Outcome :



0 identifying cry patterns of children during early days of their birth for

dyslexia and autism disorders

0 suggesting remedial medication

0 counseling of specific parents for parenting the disabled child

Justification and novelty — ‘what is new’ (< 50 words):

¢ No solution exists anywhere in the world
e Very little research in the Indian context

e Because of the non-invasive nature, a tool, if developed, can be easily available to the
masses

¢ Research headed by an Engineer specializing in study of speech technology

Milestones and time frame (< 100 words):

Benchmark and specifications of the product (< 100 words):

Deliverables and beneficiary industry/sector (< 50 words): The ultimate aim is to develop a

tool that can analyze infant cry and list possibilities for a healthcare professional to carry out
further investigations or (maybe) even prescribe medications. Applications will be in the

healthcare sector.

Industry, Institution or Agency partnhers (< 50 words): Hunting for partners from the pharma,

medical industry. No partners signed up so far.



Rough estimate:

Tentative budget with year and item wise breakup (< 100 words):

Sl. Item Quantit | Price Total

ho. y (In Rs.)

01 Senior research | 01 Rs 28,000 per | 20,16,000
fellow month for 6 years

02 Junior research | 02 Rs 25,000 per | 36,00,000
fellow month for 6 years

03 Equipments
High end PCs 02 40,000 80,000
High end laptops | 02 70,000 1,40,000
Recording 03 40,000 1,20,000
devices 01 40,000 40,000
Printer

04 Database 01 For six years 8,00,000
collection

05 Contingency For six years 9,00,000

06 Travelling Meetings, Conference, | 15,00,000

workshop, training
For six years

07 Consumables For six years 4,20,000

08 Training and | For six years 3,00,000
expert visits

09 Institutional For six years 10,00,000
overhead

09 Total 1,09,16,00

0
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CTRI/2018/11/016419 [Registered on: 26/11/2018] Trial Registered

CTRI No Prospectively

Acknowledgement
Number

Last Modified On: 23/11/2018

Post Graduate

REF/2018/11/022336

Thesis No
Type of Trial Interventional
Vaccine
Type of Study Biological
Preventive
Study Design Randomized, Parallel Group, Active Controlled Trial
Public Title of A clinical study to assess the safety and immune response with Typhoid conjugate
Study vaccine of BE when compared with a licensed Typhoid conjugate vaccine.

A multicentre single blind randomised controlled Phase-II/III study to evaluate
Scientific Title of immunogenicity and safety of single intramuscular dose of Biological E’s Vi-capsular
Study Polysaccharide-CRM197 Conjugate Typhoid Vaccine in healthy infants, children and adults
in comparison with a licensed comparator.

Trial Acronym None

Secondary IDs if

Any IBECT053/TCV-Phase-IIbyIII/CTP-01 Version :1.0 dated:09.07.18 ||Protocol Number |
'Name |Dr TSA Kishore |
|Designation ||Associate Vice President - Clinical Development |
\Affliation |Biological E.Limited |

Details of 18/1&3, Azamabad, Hyderabad, Telangana,India

Principal

Investigator or Hyderabad

overall Trial Address TELANGANA

Coordinator 500020

(multi-center India

study) [Phone 04071216247 |
[Fax 104027675309 |
|Emai| ||kishore.turaga@biologicale.com |
Name |Dr Subhash Thuluva |

|Designation ||Vice President- Clinical Development |
|Aff|iation ||Bio|ogica| E.Limited |

Biological E.Limited, 18/1&3, Azamabad, Hyderabad, Telangana India
Details Contact Hyderabad
Person Address e ANGANA
Scientific Query 500020
India
'Phone 104071216000 |
[Fax 104027675309 |
|Emai| ||subhash.thuluva@biologicale.com |
getails Contact Name |Dr Subhash Thuluva |
erson
Public Query |Designation ||Vice President- Clinical Development |
|Aff|iation ||Bio|ogica| E.Limited |
|Address ”Biological E.Limited, 18/1&3, Azamabad, Hyderabad, Telangana India |
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TELANGANA
500020
India

'Phone 104071216000
[Fax 104027675309
|Emai| ||subhash.thuluva@biologicale.com

Hyderabad
|
|
|

Source of
Monetary or
Material Support

|Bio|ogica| E.Limited |

|Name ||Bio|ogica| E Limited |
|Address ||18/1&3, Azamabad, Hyderabad-500020, Telangana, India. |
|Type of Sponsor ||Pharmaceutica| industry-Indian |

Primary Sponsor

Details of | ” |

Secondary None INone |
Sponsor

Countries of

Recruitment India
Sites of Study
Department of Pediatrics,
Father Muller Ist floor,Father Muller
. Road, Kankanady, 09845088116
Dr Pavan Medical
Mangaluru 575002,
Hegde College & K ka. Indi heade@h i
Hospital arnat_a a, India pavanhegde@hotmail.com
Dakshina Kannada
KARNATAKA
Department of
. Pediatrics,Ist
. Gandhi floor,Musheerabad, 09440424545
Dr K Siva Ram Medical
Secunderabad-500003,
Prasad College & . .
- Telangana, India. ksivaramaprasad@yahoo.com
Hospital
Hyderabad
TELANGANA
Department of Pediatrics,
3rd floor, Dilshad Garden,
DrManish U €9 Shahdara, Delhi 110095, 09911036569
Narang . India .
Hospital North East manish_2710@yahoo.com
DELHI

Department of
Pediatrics, Ist floor,
Mahathma Gandhi Road, 09880629506

Dr Mandyam  J.S.S. Mysuru 570004,

Dhati Ravi Hospital

Karnataka, India ravimdped@gmail.com
Mysore
KARNATAKA
Jay Kay Lon Department of
Hospital Pediatrics, 1st floor, JLN
. attached to  Marg, Jaipur-302004, 09829182888
Dr Kapil Garg . -
S.M.S. Rajasthan, India. drkapilgargikl@gmail.com
Medical Jaipur prigarg] 9 )
College RAJASTHAN
Dr Sonali Kar Kalinga Department of community 09438423273

Institute of  Medicine, Ist floor,KIIMS
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Details of Ethics
Committee
Clarification(s) with
Reply
Modification(s)

Medical
Sciences
(KIMS)

Dr P
Venugopal

King George
Hospital

Dr Madhukar
Pandey

Oriana
Hospital

PT.BD
Sharma Post
Graduate
Institute of
Medical
Sciences &
Hospital

Dr Savita
Verma

Sant
Dnyaneshwar
Medical
Education
Research
Centre

Dr Ashish
Dhongade

Institutional Ethics Committee,Sant
Dnyaneshwar Medical Education

Research Centre

Ethics Committee, SMS Medical

College and Attached Hospital

Guru Teg Bahadur Ethics
Committee-Guru Teg Bahadur
Hospital

Institutional Ethics Committee,

Gandhi Medical College/ Gand
Hospital

Institutional Ethics Committee, JSS

Medical College & Hospital

Institutional Ethics committee
Kalinga Institute of Medical
Sciences

Institutional Ethics Committee,

Oriana Hospital

Institutional Ethics Committee, PT.
B D Sharma Post Graduate Institute

of Medical Sciences

CTRI

Campus 5, KIIT University, sonsam72@yahoo.co.uk
Patia,

BhubaneswarBhubaneswar

- 751024, Odisha, India.

Khordha

ORISSA

1st Floor, Dept.of
Pediatrics, Collectorate
Junction, Maharanipeta,
Visakhapatnam 530002,
Andhra Pradesh, India.
Visakhapatnam
ANDHRA PRADESH

Department of
Pediatrics, 1st floor,Plot
number 6, 7, 8
Ravindrapuri Extension,
Lanka, Anandbagh,
Bhelupur, Varanasi
221001, Uttar Pradesh
Varanasi

UTTAR PRADESH

Department of
Pharmacology, 3rd
floor,Near Directorate
Office, Rohtak-124
001,Haryana,India
Rohtak

HARYANA

Department of Pediatrics,
Ground floor, 695/A,
Sadashiveth, 695/A,
Sadashiv Peth, Opp. Vijay
Talkies, Laxmi Road, Pune-
411030, Maharashtra,
India.

Pune

MAHARASHTRA

09848027203

fbnc.amc@gmail.com

09839439464

pandeymadhukar@gmail.com

09812283746

savita_verma@hotmail.com

09011095436

adhongadel@gmail.com

Submittted/Under No Date No File No
Review Specified Uploaded
Submittted/Under No Date No File No

s Review Specified Uploaded
Submittted/Under No Date No File No
Review Specified Uploaded

hi Submittted/Under No Date No File No
Review Specified Uploaded
Submittted/Under No Date No File No
Review Specified Uploaded

! Submittted/Under No Date No File No
Review Specified Uploaded
Approved 17/11/2018 ?iﬁ):roval No
Submittted/Under No Date No File No
Review Specified Uploaded
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Regulatory
Clearance Status
from DCGI

Health Condition /
Problems Studied
Clarification(s) with
Reply
Modification(s)

Intervention /
Comparator Agent

Inclusion Criteria

Exclusion Criteria

CTRI

Institutional Ethics committee- Submittted/Under No Date No File No
Father Muller Medical College Review Specified Uploaded
Institutional Ethics Committee- Submittted/Under No Date No File No
King George Hospital Review Specified Uploaded

|No Objection Certificate ||01/11/2018 ||Approva| File |
Healthy Human Volunteers Preventive protection against Typhoid fever

Patients

Intervention Vaccine(Monovalent)-

Z23||Encounter for immunization,

BioE’s Typhoid

Conjugate 1. Dose: 0.5 mL single dose 2. Frequency: One

dose only 3. Route of administration: intramuscular
injection 4. Total duration of therapy:42 days (post

Single Human dose- single dose administration)

0.5mL
1. Dose: 0.5 mL single dose 2. Frequency: One

Comparator Typbar-TCV Single dose only 3. Route of administration: intramuscular

Agent

Age
From

Age To
Gender

Details

Details

Human dose-0.5mL injection 4. Total duration of therapy:42 days (post
single dose administration)

6.00 Month(s)

64.00 Year(s)
Both

1. Healthy subjects of either gender between =6 months to <64 years of age
at the time of vaccination

2. Subject or Subject’s Parent(s) or LAR who after the nature of the study has
been explained to them, have given written consent according to local
regulatory requirements.

3. Subject or Subject’s Parent(s) or LAR's ability to understand information
relevant to participation in the study and abide with the requirements of the
subject diary and other study procedures;

4. Individuals in good health as determined by the outcome of medical
history, physical examination based on clinical judgment of the investigator.
5. Negative to urine pregnancy test for female subjects of childbearing
potential. Female of childbearing potential is defined as a pre-menopausal
female capable of becoming pregnant. This does not include females who
meet any of the following conditions: (1) menopause at least 2 years earlier,
(2) tubal ligation at least 1 year earlier, or (3) total hysterectomy.

1. Individuals who have a previously ascertained or suspected disease caused
by Salmonella typhi;

2. Individuals who have history of household contact with/and or intimate
exposure to an individual with laboratory confirmed S. typhi;

3. Individuals who have previously received any vaccines against typhoid
fever (either oral live attenuated or injectable vaccines);

4. Individuals with body temperature >100.4°F (=38.0°C) within 3 days of
intended study immunization;

5. Individuals with any serious chronic or progressive disease according to
judgment of the investigator (e.g., neurological, neoplasm, insulin dependent
diabetes, cardiac, renal or hepatic disease);

6. Subject or Subject’s Parent(s) or LAR unwillingness or inability to
understand and follow required study procedures, keep appointments, or are
planning to relocate during the study period;

7. Individuals with history of any illness or any laboratory abnormality that, in
the opinion of the investigator, might interfere with the results of the study or
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Method of
Generating

Random Sequence

Method of
Concealment

Blinding/Masking

Primary Outcome

Secondary
Outcome

Target Sample
Size

Phase of Trial
Date of First

CTRI

pose additional risk to the subjects due to participation in the study;

8. Subject with suspected or known history of an autoimmune disorder or any
other known or suspected impairment /alteration of the immune system, or
under immunosuppressive therapy including use of systemic corticosteroids or
chronic use of inhaled high-potency corticosteroids within the previous 30

days;

9. Subject with a known bleeding diathesis, or any condition that may be
associated with a prolonged bleeding time or history of receipt of anti-

coagulants in the past 3 weeks;

10. History of allergy or allergic reaction to any vaccine-related component;
11. Individuals participating in any other clinical trial within 30 days prior to
first study visit or intent to participate in another clinical study at any time

during the conduct of this study;

12. Women who are pregnant or breast-feeding or of childbearing age who
have not used or do not plan to use acceptable birth control measures, for the
duration of the study. Female of childbearing potential or age is defined as a
pre-menopausal female capable of becoming pregnant. This does not include
females who meet any of the following conditions: (1) menopause at least 2
years earlier, (2) tubal ligation at least 1 year earlier, or (3) total

hysterectomy.

13. Any other reason that in the opinion of the investigator may interfere with

the evaluation required by the study objectives.

Computer generated randomization

On-site computer system

Participant Blinded

1.Seroconversion rate as measured by proportion of
subjects with anti-Vi IgG serum antibody concentrations
above the threshold value.

2.Geometric mean concentrations (GMC) of anti-Vi IgG
antibodies.

3.Fold increase in anti-Vi IgG antibody concentration.

Proportion of subjects with
solicited adverse reactions 6)
Proportion of subjects with
unsolicited adverse events
(AEs)

Medically attended and/or

vaccination.

1.at day 0 pre vaccination
and at day 42 post
vaccination.

2.at day O (pre
vaccination) and at day 42
(post vaccination)
3.post-vaccination sample
from pre-vaccination
concentrations

during first 30 minutes of post vaccination observation
period and for subsequent 7 consecutive days (Day 0-

during the follow up period until day 42 of post

serious adverse events (SAEs), during the post vaccination 42 day follow up period.

if any

Total Sample Size="622"
Sample Size from India="622"

Final Enrollment numbers achieved (Total)= "Applicable only for

Completed/Terminated trials"

Final Enroliment numbers achieved (India)="Applicable only for

Completed/Terminated trials"
Phase 2/ Phase 3
30/11/2018
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Enroliment
(India)

Date of Study
Completion Applicable only for Completed/Terminated trials
(India)

Date of First
Enrollment No Date Specified
(Global)

Date of Study
Completion Applicable only for Completed/Terminated trials
(Global)

Years="0"
Months="6"
Days="0"

Estimated
Duration of Trial

Recruitment
Status of Trial Not Applicable
(Global)

Recruitment
Status of Trial Not Yet Recruiting
(India)

Publication

Details None

This is a multicentre single blind randomised, comparative, phase-Il/lll study to demonstrate non-
inferiority in terms of seroconversion rates and safety of Biological E’s Typhoid conjugate vaccine in 26
months to <64 year old healthy subjects in comparison with licensed Typbar-TCV vaccine at day 42. The
total sample size to be enrolled would be 622 subjects in both groups put together based on the
screening and enrolment criteria set in the protocol.

Each subject will receive a single 0.5 mL dose of the study vaccine intramuscularly i.e., Biological E’s

Brief Summary Typhoid conjugate vaccine or Typbar-TCV vaccine, based on the treatment groups to which they are
randomised for assessing the safety & Immunogenicity. Only optimal quantity of venous blood sample for
immunogenicity assessment will be drawn twice during the study period.

The study will be conducted in compliance with schedule Y, ICH and Indian good clinical practice
guidelines in force at the time of study conduct.

http://ctri.nic.in/Clinicaltrials/rmaindet.php?trialid=294 16 &EncHid=65191.75758&modid=1&compid=19 6/6
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Glossary

Associate — Directors, officers, managers, and employees.of Novartis AG-and its affiliates.

Business Owner - The person from the business unit-who requests or-sporisors the engagement
of a Third Party-and who is responsible for the business impact of such engagament.

Compliance Confirmation — A Compliance Conﬁ'rmation_ is an a’tte‘z‘staﬁon.'reqi.zeét’ed from the
Third Party to confirm their compliance with the law and to confirm the validity of the infermation
collected as part of the due diligence. A template for the Compliance Confirmation is attached to
Annex 5 of this Guideline, '

Due Diligence Checkfist — The. Due Diligence Checklist.is- a document that is designed to help
the Due Diligence Coordinatar to conduct and document the efforts related to the due diligence.
This. checklist (issued by Group 1&C) is not an exhaustive list but ensures that the main sources of
information will be collectad.

Due Diligence Coordinator — The person who receives the request to perform the risk-based
Due Riligence on the prospective Third Party.

Executive Summary — The Executive Summary is a document that captures and summarizes
the information: collected during the due diligence process, the idenitified Red Flags, the proposed
measures to address the risks identified with the proposed Third Party engagement, and the
decision whather or not to engage the préspactive Third Party.

Guideline — The term Guideline refers to this Anti-Bribery Third Party Guideline.

Material Change to the Structure of the Third Party — A material change to the structure of a
Third Party covers the following two situations:

{a) Change in swnershipfcontrol: the Third Party or any person who Gontrols the Third
Party has-a change of Confral. "Control” in this context means the direct or indirect
ownership of more than 50% of the equity interest or voting rights in a corporation or
business entity, or the ability in fact to controt the managemerit decisions of such
corporation or business entity (e.g., by the appointinent of a miajority of the directors or
management or otherwise); or

(b) Change to membership of the executive body of the Third Party: there is a change to
the membership of the executive body of the Third Party. For examiple, a change to'the
executive management of the Third Party (e.g., CEQ, N-1 to CEQ).

Questionnaire for Third Parties — The Questionnaire is designed to assist the Due Diligence
Coordinator to gather information from the Third Party amongst cthers about their business, their
ownership and structure, government relations, compliance with:laws and commercial references.

Red Flag — A Red Flag is information that indicates an increased risk of corruption or another
potential issue with a Third Party, such as any undesirable characteristic that pertain to a
company's. ownership, business structure or relaticnships and/or compliance with laws.

Third Party — The term Third Party is defined in Section 2.8 of the Anti-Bribery Policy as any
natural person or legal entity with whom Novartis interacts and who poses, due to the nature of
their business, a particular level of bribery risk. Section 1.4 of this Guideline sets out the specific
types of services that pose a bribery risk,

) NOVARTIS
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List of Acronyms

DDC - Due Diligence Coordinator

Group [&C — Group Integrity ‘& Compliance
LCO - Local Compliance Officer

PEP - Palitically Exposed Person

RCO -~ Regional Compliance Officer
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1 Introduction
1.1 Purpose

Our continued commitment to ethical business conduct is central to earning and maintaining the
trust and support of our key stakeholdér groups and reahzlng our aspiration to be a trusted leader
in changing the practice of medicing. '

To achieve this aspiration, it is essential that Novartis only engages Third Parties that are suitable
from an anti-bribery perspective. We expect Third Partiés with whom we work-to comply with
bribery and corruption laws:and to observe.our requlrements concemning anti-bribery.

This Guideline elaborates on section 2.8 of the Novartis Anti-Bribery Policy, and gwes Associates
instructions as tg the requirements for the management of Third Parties from an‘Anti-Bribery
perspective, :

1.2 Scope and Applicability

This Guideline appliesto all Associates.

lt-enters into force as of May 1, 2017 and replaces the prewous version.of the Novartis Third
Party Guideline dated. Mareh 1,:2012.

This Guideline is not intended to override or supersede more restrictive laws refating to bribery; In
addition t this Guideline, other Novartis principles and practices or equivalent docurments may
apply to the engagement of Third Parties (e.g. professional practices and procurement rules).

1.3 Roles and Responsibilities

The Business Owner has ultimate responsibility for managing and mmgatmg the bribery risks
associated with Third Parties and must:

= confirm the legitimate need for the goods and/or service provided by the Third Party

+ identify whether a Third Party falls within the scope of this Guideline

« ensure that the Due Diligerice Coordinator (DDC) is provided with all necessary
information to fulfill- the requirements outlined in this Guideline

» validate the information captured in the Executive Summary and decide on the
engagement of the Third Party

* ensure that the Agreement covers the content of the clauses listed in Section 2.2.1

« monitor the Third Party in adherence to the contract and in accordance with the measures
identified in the Executive Summary

e define an audit plan, if necessary, for the Third Party in consultation with LCO and Legal

Procurement shall appoint DDCs in the relevant market, where possible cross-divisionally, and
shall communicate the.appointment.

The DDC is responsible for:
« Performing the due diligence or ensuring that it is performed for all new Third Parties or

existing Third Parties who fall within the scope of this Guideline by virtue of the provision
of a new service (see sections 2.1.1 and 2,1.2)

Business Use Oniy
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» Supporting the Busingss Owner in making an informed decxsu)n about the engagement of
the Third Party (see section 2.1.3)

« Monitoring and performing any subsequent assessments after the Third Party has been
engaged (see-section 2.2.2)

If the Third Party is domiciled in a differerit country to-the Novartis contracting entity, the DDC of
the contracting entity may decide to request support from the- DDC of the country in which the
Third Party is- domiciled. If such a request is made, the DDC in that.country is obiiged to provide
support.

The Local Compliance Officer {LCO) is responsible for.advising the Business Owner and the
DDC. The LEO must approve any decision to-pursue the engagement of any Third. Party that is
classified as medium or high risk.

Legal is‘responsible for supporting the Business Owner, as requested, when engaging the Third
Party, including but not limited to the overall adequacy of the contract and inclusion of all
necessary clauses.

The Head Legal of the local division or unit must approve any decision to pursue the engagement
of any Third Party that is classified as high risk.

Group Integrity & Compliance (Group I&C) provides resources supporting the rollout of this
Guideline (e:g., guidance, communication toolkits). They are responsible for keeping a central
repository of these resources. A database of appointed DDCs is also maintained by Group 1&C.

Third Parties Subject to this Guideline

A Third Party is subject to this Guideline if they engage in any of the activities specified below:

o Sell or resell or assist in selling or reselling Novartis products, through demand generatlon
and/or active promoation of a Novartis product

+ Acton behalf of Novartis or assist Novartis in dealing with government agencies to obtain
permits, licensés, Visas, regulatory approvals, pricing, reimbursement, participation in
tenders, etc.

» Act on behalf of Novartis or assist Novartis in dealing or interacting with health care
professionals

e Conduct clinical trials on behalf of Novartis

Further guidance to support the identlflcatlon ‘of Third Parties that fall within' the scope: of this
Guideline can be found in Annex 6.

Due diligence on Third Parties that are sélected as mandatory global providers for one or more of
the activities listéd above must be undertaken at the global level. Local.organizations engaging
such mandatory global providers for the activities that are subject to global due diligence are not
required to perform a separate due diligence.

Group 1&C é‘ NOVARTIS
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Anti-Bribery Third Party Risk Management

The management of Third Parties requires the identification, assessment, mitigation and
monitoring of the risk associated with the engagement of Third Parties.

The following risk based due diligence and post-approval processes must be implemented to
ensure that the risk’is adequately managed

h Rlsk Based Due Dﬂlgence Prucess R PGst-ApprovaIProcess T

Documentation

Risk Based Due Diligence Process

211 Pre-classification of Third Party

Before the commencement of the due diligence, the Third Party must be pre-classified as "low”,
“medium” or "high” risk using the Novartis Risk Classificatiori Methodolagy as per the Responsible
Procurement Risk Assessment Process. This provides an indication of the risk-adjusted efforts
required for each step of the management of thie Third-Party (e.g., due diligence; decision making,
contracting and moriitoring). Risk pre-classification is based on risk-related factors such as the
geography, the type of services provided ‘and background of Third Party.

24.2 Due Diligence
The purpose of the due diligence is to:

e Confirm the pre-classification through the collection and verification of due diligence
process relevant information refating to the Third Party
» |dentify and assess specific areas of elevated risk and seek to -mitigate-those risks

For all Third Parties, information on the Third-Parties’ business, ownership & management,
government relations, compliance with laws, licenses, registrations, and certifications (such as
licenses to trade) and commercial references must be collected. An essential component of this
exercise is the fuli and accurate cempletion of the Novartis Anti- Bnbery “Questionnaire for Third
Parties” (Questionnaire) by the Third Party.

.t}f“*
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Depending on the Third Party risk pre-classification, the following due diligence activities must be
completed.

Risk Minimum Activities Re’quire_d
Classification

“Medium Mid-Leve! Due Diligence;
¢ Al low-risk due diligence activities plus:

« Screeningofkey individuals [sanctions and watch lists, Politically
Exposed Person list (PEP), efc.]

¢ Conduct adverée internét and media searches of key individuals

din Questionnaire

Group 1&C identifies external vendors that will provide the activities listed above.

Where the outcome of the due diligence is unclear due to conflicting or inadequate information,
the DDE must conduct further investigation. This may require ¢ommiunication with the Third Party
to clarify and validate the information collected, of to gather additional information. The DDC
should discuss and align'with Legal and/for the Local Compliance Officer as to whether further
investigation by Global Security is needed. -

Where Red'Flags have been identified, mitigating and monitoring measures (if available) must be
proposed to address the associated risks.

To conclude the due diligence, the DDC must prepare-an Executive Surnmary of the information
collected and verified during the due diligence; the Exécutive Summary must include:

» afinal risk classification (i.e., low, medium or high risk}
» any Red Flags identified _
« any proposed mitigating measures and monitoring activities

in order to support an informed decision, the DDC must send the Executive Summary to the
Busiriess Owngr. I cases where the Third Party is classified as medium or high risk the
Executive Summary shall alse be sent-to the LCO (for medium and high risk} and the Head Legal
{for high risk only) of the local division or unit.

Group 1&C ﬂ:% N OVA RTI S
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2.1.3  Decision Making

The Business Owner is responsible for deciding whether or not to engage the Third Party based
on the results of the concluded due Diligence. For Third Parties that are classified as medium risk,
the LCO has to approve the engagement. For Third Parties that are classified as high risk, the
L.CO and the Head Legal of the local division or unit have to approve the engagement,

Depending on the risk classification of a Third Party, the following functions and roles mustbe
involved:

. Risk. Decision Consultation Escalation in case of disagréeement about
Classification

.Low Risk Business bDC LCO -
Owner '

High Risk Business DOC Regional Compliance Officer (RCO) &
Owner, Divisional Country Head
LCO &
Head Legal
of the logal
division or
unit

Legal, Finance, Integrity & Compliance, and other funictions should be consulied by the Business
Owner as appropriate,

The decision concerning the engagement of a Third Party must be documented in the Executive
Summary. The concluded Executive Summary mast be signed by the representatives of the
functions involved.

Where Red Flags have been identified during the due diligence that could net be fully resolved
{e.g. due to incomplete information), the Business Owner can only proceed if the other functions
involved in detision makmg approve the engagement and specific monitoring measures are
documented in the Executive Summary.

Any due diligence that has been concluded may later be used by other Business Owners (from

the same or another Novartis division or unit), provided that {i) the nature of the service remains
the same (i) the due diligence is not older than 3 yeats, and {iii) there is no Material Change to

the Structure of the Third Party a@nd there are no grounds to beélieve that the risk classification of
the Third Party has increased.

Sroup s | | -, NOvARTIS
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A new due diligence may be conducted for any Third Party that failed to be approved after a prior
Novartis due-diligence if there are reasonable grounds to believe that the risk associated with the
Third. Party has decreased.

Post Approval Process

2.21 Contracting

Before a Third Party can be engaged by Novartis, or receive any payrient from Novartis, a written

contract or another writtén document with & sifilar legally binding effect (hereinafter referredto as
“Agreetment”) must be concluded and must have come into effect. The Agreement must clearly
describe'the subject matter (e.g. goads and/ or services to be performed), and the terms of
remuneration.

Clauses that address the follewing corcepts must be included in each Agreement with a Third
Party:

» An unegquivocal statement that they will not promiise; offer, pay, cause to pay, accept
payrent of induce payment or take any action that could be considered a bribe, and any
such action will be grounds for immediate termination

»  An unequivocal statement, agreeing to-comply with the law, including those related to

bribery and corruption-such as the US Foreign Corrupt Practices Act, UK Bribery Act
No sub-contracting of the services without Novartis prior written consent
No assignment of the Agreement without Novartis. prior written consent
Obligation to inform Novartis of any Material Change in the Structure of the Third Party
The right to terminate the Agreement Upon occurrence of any of the followmg events (to
the extent permitted under local law):

-6 Ifthe Third Party breaches the *Compliance with Law” clause

o Inthe event of any material omission or misrepresentation of information provided
by the Third Party in the due diligence

o In the event of a material delay (at least thirty days) or-failure to provide a
Comipliance Confirmation (where applicable)

The termination right should be immediate where permitted under local law.

For Third Parties that pose a medium or high risk, the following additional concepts should be
included in the Agreement:

« Right to audit the Third Party

+ Refusal by the Third Party to be audited may result (subject to local law) in immediate
termination of the Agreement by Novartis

+ Responsibility to deliver during the term of the Agreement a Compliance Confirmation for
each calendar year. The Compliance Confirmation shall be delivered during the first
quarter of the year following the end of the calendar year to which the Compliance
Confirmation relates

+ Responsibility to provide training to the personne! of the Third Party or assign
responsibility for such training to Third Party personnel accordmg to the Compliance
Training Guideline for Externals Part 2: Companies and External Service Providers

Examples of clauses that capture the aforementioned concepts are included in Annex 4 of this
Guideline. Legal counsel shall have the authority to draft their preferred contract language which
still adequately addresses the abova:concepts. Furthermore, some of these concepts may be
covered by appropriate language in the Novartis Supplier Code if-the Novartis Supplier Code is
referenced in the Agreement with the Third Party.

Group &G @ NOVARTI S
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2.2.2 Monitoring

The Third Party must be monitored on an on-going basis by the Business Owner and the
respective DDC. The monitoring must be appropriate to the risk classification.

(a.) Event Triggered Monitoring Activities:
Ininstances where there is a change in circumstances (e.g., a Material Change to the
Structure of a Third Party or newly identified Red Flags), the impact on the decision to
cantinue t¢ engage the Third Party and any possible mitigating and monitoring measures
must be assessed. The Executive Summary must bé updated accordingly.

This requires that the DDC and Business Owner work closely to inform each other of any
relevant information that they become aware of that may have a negative impact on the
risk classification of the Third Farty,

(b.) Rene_wal of the Dueg Diligence:
The due diligence process must be renewed in line with the Novartis contract life and in
any case at least every three years.

(c.) Pre-Defined Monitoring Activities:
An annual “Compliance Confirmation” shall be provided to Novartis by all Thlrd Parties
classified as medium and high risk. An example of such confirmation is included in Anriex
5 of this Guideline.

The Business Owner in consultation with the LCO and Legal must define, if necessary, an
apptopriate audit plan for the Third Party.

1 creupa U NOVARTIS
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3  Sub-Contracting and Assignment of Rights and
Obligations

Any subcontracting of the services contracted by Novartis is subject to prior written approval in
line with the Decision Making process defined in section 2.1.3. The risk clagsification of the Third
Party applies'to its sub-contractor. .

Clauses that are materially gquivalent to those that have been insefted into the Agreement with
the Third Party as a result of applying section 2.2.1 should be included in the contract between
‘the Third Party and its sub-contractor,

The requirements relating to sub-contracting also apply to any assignment of rights or obligations
by the Third Party.

12 Group 18C éj: N OVA RT I S
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4  Record Keeping

Documentation related to the engagement of the Third Party must be retained to demonstrate that
Novartis has taken reasonable precautions to avoid involvement in corrupt-activities or with
corrupt actors by providing evidence of credible due diligence, decision making, contracting and
monitoring. The relevant documents shauld at-a minimum include: :

Due.Diligencs Process Documentation;

» Completed “Questionnaire for Third Parties” including any documentation provided by the
Third Party

Results of the Basic, Mid- Level or ‘Enhanced Due Diligence

Results of investigations performed by Global Security, if requested

Completed “Due Diligence Checklist”

Executive Summary of due Dlhgence

Decision by the Business Owner, by the LCO ({for medium. or high risk Third Parties), and
by Head Legal of the local division or unit (for high risk Third Partigs); this should be
shared across business units / divisions through the DDC

Contract Related Documentatfon

* Agreement (e.g., Contract, Purchase Order, and evidence of relevant documentation
required by Procurement)

»  Documentation to support the conclusmn that services and goods are priced at no more
than market value (e.g., a fair market value. analysis or the results of a procurement
bidding process)

¢ Evidence of the transfer of value and/or proof the services or products were delivered
{e.g. invoices)

Monitoring Related Documentation (as applicable based on Guideline):

+ Documentation of training as defined by the Compllance Tralnang Gwdehne for Externals
Part 2: Companies-and External Service Providers _

+ Evidence of an annual "Compliance Confirmation” by any medium or high risk Third Party

= Evidence of the results of any Third Party Audit, where performed

o Evidence of ahy additional local menitoring, where performed

All relevant documents should he made available at country level.

13 Group 1&C . i{.ﬁ N OVA RTI S
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5.1

5.2

5.3
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Impliementation

Training

Associates must familiarize themselves with this Guideline: They must be trained in line with the
Novartis-wide compliance training curricuium and the Integrity & Compliance’ Traihing for Novartis
Internal Associates Framework Guideline. Additienal fraining requirements may be defined in
local company procedures.

Group 1&C ahd/or divisional 1&C provide the respective training tools.

The local compliance organization performs training about this Guideline. Procurement provides
training about the systems and tools used to execute this Guideline.

Breach of this Guideline

Breaches of this Guideline will not'be tolerated &nd can lead to disciplinary and other actions up
to and including termination of employment.

Responsibilities with regard to the implementation of this Guideline
Subject to local adaption; every Novartis manager must implement this Guideline within his or her
area of functional responsibility, lead by example, and provide guidance to the Associates
reportingte-him or-her. '

All Associates are responsible for adhering to the principles and rules set out in this Guideline:

The owner of this Anti-Bribery Third Party Guideline is Group |1&C. They will prepare a high-level
plan for the rollout of this Guideline which.shall also define roles-and responsibilities.

Any questions should be addressed to a representative from Integrity & Caripliance or Legal.

Business Use Only
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Annexes

Questionnaire for Third Parties

Due Diligence Checklist

Executive Summary

Sample Clauses

Sample Compliance Confirmation

Guidance {0 support the identification of Third Parties that fall within the scope of the Anti-
Bribery Third Party Guideline

DAL
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1 Introduction

Purpose.

Novartis' vision is to be a trusted leader in changing the practice of niedicine. Consistent with this vision,
Novartis is committed to the same high standard of ethical business conduct wherever it does business.
Novartis has therefore adopted a single set of ethical principles that should be applied in daily decision-
making by all Novartis Associates in any customer interaction and professional practice-related agtivity,
including those not specifically covered by this Policy or related decurments.

Scope and applicability

This Policy applies to all Novartis Associates as well as all professional practice-related activities
conducted by third parties on behalf of Novartis. All such activities must be conducted in accordance with
local laws, regulations-and industry codes, which may be more stringent than the requlrements outlingd in
this-Policy,

This Policy serves as the foundation for P3 Guidelines (‘Guidelines”) and local standard operating

procedures (“SOPs”) all of which provide additional requirements for expected behaviors. As a result, -this.

Policy should be read. and applied in conjunction with the Guidelines and other references included in
Section 5 of this document,

This Policy is efféctive as of Mérch 1, 2018 and must be implemented by all Novartis affiliates. It replaces
the existing versions of the divisional Professional Practices Policies.

The owner of this Professional Practices Policy (P3) is Group Integrity & Compliance

3
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2 Principles

Put patients first

All interactions with our custemers must
ultimately benefit: patients by enhancing the
standard of care, raising awareness about
diseases and their treatment options, or
otherwise contributing to the ethical delivery of
healthcare.

We will treat patient information with respect,
protect confidentiality, where required obtain
informed consent, and be transparent with
patients at all times.

We miust protect patient safety. If an Associate
becomes aware of a product-related risk or
complaint (e.g., adverse event, manufacturing
defect or product faillre) related to Novartis
products (approved or investigated) it must be
reported in a timely manner.

Fund responsibly

External funding, including grants, donat;ons and
sponserships, must only be.given to legitimate
organizatiohs and provided in a way that protects
our reputatiorn, aligns with society's expectations,
and is consistent with the Novartis Mission to
discover new ways to improve and extend
people's lives.

The same rules apply for external in kind support.

Act with clear intent

As trusted partners-in healthcare, all of our
activities must have clear and transparent.
objectives that are accurate, truthful, not
misleading, and appropriate for their intended
context.

Novartis may conduct promotional and non-
promotional activities throughout the product
lifecycle. These activities ensure that products
are developed to meet the needs of patients, to
advance scientific: understanding of disedse,
including disease management and treatment
outcomes, and to discuss the appropriate use of
products.

Non- promotional activities should never be
conducted in a way that are intended or
perceived to be promotional.

K
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Engage appropriately

Associates must not offer, approve, or provide
anything of value with the intent or consequence
of inappropriately influencing or rewarding our
customiers for the use of Novattis products.

Novartis may choose to engage healthcare
professionals or other customers to provide
necessary and legitimate services to help us
research, develop, and/or promote our products.
Any compensation must be for a bona fide
service, consistent with fair market vaiue,
properly documented and accounted for, and
disclosed where required.

Allowable. items of value, when provided to
customers, must be modest, reasonable,
infrequent, free from actual and perceived
conflicts of interest, and disclosed where
required.

Research for the right reason
Research and developmant must only be
conducted to address valid medical or scientific
questions aimed at.enhancing patient care. We
must always respect and protect the rights, safety
-and well-being of patients and .animals and
safeguard the integrity and validity of the data
obtained.

Research and development activities must follow
established ethical and scientific standards and
be conducted by qualified investigators.

Research and development activities must never
be promotional in nature.

Put
patients
first

Research
for the right
Teason

Fund.
responsibly
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3 Policy

3.1 Clinical Research

Novartis must conduct clinical research for the right reasons. Research must be conducted only if it is-
scientifically valid and designed to answer relevant medical, scientific, or health etonomic guestions. It
miust follow the Novartis Position on Clinical Study Transparency and the Novartis Quality Manual,

Novartis Associates must always put patients first and protect their safety; if an Associate becomes
aware of an adverse event related to any study or product, he/she must report it according to Novartis
Glebal Adverse Event Reporting Standard.

Novartis supports the publication of study resulis in a timely manner and must not withhold or suppress
data. We must protect confidential and/or patentable information, and personal information. Where
required by local laws, regulations andfor industry codes; Novartis must disclose and réport any payments
or transfer of value made to HCPs and/or their institutions for. research studies and third party medical
writing support for publications. All publications. must follow Novartis Guidelines for the Publication of
Resuilts from Novartis-Sponsored Research.

3.2 Pricing and Market Access

Novartis may interact with lndlwduals including HCPs involved in recommending or deciding product
reimbufsement ar purchases of Novartis products. However, these interactions must not:interfere with
their independent judgment or be perceived as improperly influencing them. Interactions may include
proactive discussions to understand the needs of governmenits, payers and public health organizations
{e.g.. budgetary impact of new therapies) or responding to specific request for information {e.g., providing
economic data or pipeline information that is in the public domain), All such discussions must be truthful
and accurate. If these interactions are with public officials they may be subject'to additional laws,
regulations and industry codes. Engagement of HCPs for professional services who are formulary
committee members must be disclosed according to logal laws, regulations.and industry codes, Discounts,
rebates and other payments must be accurately and appropriately recorded in our books and records.

3.3 Pre-Approval Communication and Scientific Exchange
Products must only be promoted consistent with approved labeling.

Novartis supports the right of the scientific community and the public to be informed-concerning scientific
and medical progress. Therefore, where allowed by local laws, regulations and industry codes, Novartis
may exchange scientific information. This may include communications ‘at scientific events, public
disclosure of information to investors/ shareholders, governments, reimbursement agencies or their agents
-anhd public health organizations.

Novartis. may receive unsoiicited requests for information on unapproved drugs and indications (off-label)
from HCPs; patient organizations, and other stakeholders. Only the Medical function may provide such
informaftion in respanse to these réguests. Novartis Associales who receive unsolicited requests for off-
label information must forward such requests to the Medical function. The response provided by the
Medical function, including any materials, must be accurate, not misleading, not promotional in nature,
related solely to the subject matter of the request, and in compliance with local laws, regulations and
industry codes. The Medical function should maintain written documentation of unsolicited requests and
responses.

Novartis Medical Scientific Liaisons (MSLs) may interact with HCPs throughout the lifecycle of a product
for the purpose of exchanging scientific information. Interactions must not be promotional in any way, and
must have clear intent and transparent objectives.
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+r7+ 3.4 Promotional Interactions
:‘:15 :3 Upon receipt of marketing authorization, Novartis may interact with customers, either diréctly or via a
&77%  third party, to promote Novartis products, related features, and benefits. All interactions must have clear
~¥7 4 intent, transparent objectives, and must not interfere with the independence of customers.
- Products must only be promoted consistent with approved labeling, as approved by the local regulatory
. authorities. Anyone proroting a Novartis product must.-be trained and have sufficient knowledge of the

product to provide full and accurate product information.

Any materials used for purposes of the interaction must be approved in accordance with the P3
Guideline on Promotional and Non-Promotional Materials and local laws, regulations and
industry codes.

3.5 Promotional Content

Novartis may prodiice and disseminate content (printed, electronically, and orally) to inform, educate, or
promote its products. All content must be accurate, fair, balanced, truthful and not misleading, based on
adequate substantiation and consistent with the scope of the relevant product’s marketing authorization.
Content must be reviewed, approved and updated, as required in accordance with the P3 Guideline on
Promotional and Nonh-Promotional Materials and local laws, regulations and industry codes.

3.6 Items of Medical Utility and Cultural Acknowledgements

Novartis must engage -appropriately with all customers. Where permitted by local laws, regulations, and
industry codes, items of medical utility and cultural acknowledgements may be offered or provided to
HCPs if such items are modest, reasonable in value, offered on an occasional basis and according to the
P3 Guideline on-ftems of Medical Utility.and Cultural Acknowledgements.

Gifts (including personal gifts) or promotional aids, whether branided or unbranded, must not be provided
to HCPs or their family members. This includes payments in cash or cash equivalents (such as gift
certificates). ltems made available to HCPs for use during Novartis meetings (such as pens and 'n'ote
pads) must not incilide any Novartis product or company branding..

Novartis Associates must not use their own personal funds to provide gifts to HCPs.

3.7 Samples, Demonstration and Evaluation Devices

Where permitted by local laws, regulations, and industry codes, free samples of Novartis pharmaceutical
products may be provided to HCPs-authorized to prescribe that product in order to enhance patient care
or provide experience with the product. Pharmaceutical samples must be permanently labeled as samples,
and managed with systems of control and accountability. They must never be resold or otherwise misused.

Over the counter (OTE) product samples may be distributed directly to customers where permitted by local
laws, regulations, and industry codes.
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Demonstration and evaluation devices may bé provided free of charge to an HCP.or HCO for a limited and
agreed-upon duration. Devices provided must be labeled appropriately and must not be provided prior to
receipt of marketing authorization for their intended use in that market. Title'to the device must remain with
Novartis for the entire duration of the evaluation and devices must hot be stored at any HCP or HCO
facility when not under evaluation. : ’
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3.8 Events

Novartis may erganize events or fund. events organized by third parties throughout the product lifecycle
with the objective to provide scientific information or educate customers about our products or applicable
disease areas. All events must have clear objectives, be funded responsibly and atigned with Novartis’
mission, in a way that meets societal expectations.
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Events must have clearpurpose and be transparently.conducted. If the purpose of the event is non-:
promotional we must not use materials with brand colors and logos or any promotlonal content, and aVOld
.any perceptions of dlsgmsed promotion.

Common types of events organized or funded by Novartis-are: -
+  Promotional speaker programs to educate HCPs on Novartis products of applicable disease areas:

«  Scientific meetings to facilitate legitimate scientific debate, gain.or prowde scientific.or medical
educational information

» Disease awareness programs to -increase knowledge and education about diseases and their
management.

+ - Investigator meetings to mlt:ate update or close-out Novartis sponsored or supported studies. Such
meetings must be managed in accordance with the requirements of the relevant investigator study.

«+  Novaitis site visits for customers or regulatory authormes Such wsﬂs must be coordinated with the
local site management. : -

+  Third party congress or symposia to provide-medical- education.-

Novartis Associates should orgamze events in accordance w:th the P3 Guideling on Events and
Professional Meetmgs

3.9 Venue, Travel, and Hospitality

All evenits, meetings, or activities must be Held in a venue appropriate for scientific or educational.
exchange.and in accordance with local laws; regulations, and industry codes. Novartis must avoid venues.
that may be perceived as extravagant or applying inappropriate influence. For Novartls-organ:zed events,
refreshments and/or meals incidental to the main purpose of the event may be provided, however no
entertainment or other leisure/social activities should be provided or paid-for by Novartis. Interactions with
public officials may. be subject to additional laws, regulations and industry codes.

Where permitted locally, Novartis may fund HCPs to attend events in théir country of practice (6f home
country). However, Novartis does not fund HCPs to éttend international events with the exceptlon aof HCPs
who are providing a service to Novartis. International travel may be furided only under certain
circumstances where HCPs are engaged by Novartis to provide professional services. 1hall instaticés, we
must ensure that event funding does not interfere with- HCP independence.

3.10 Fees for Service

Novartis may engage with HCPs and HCOs for professional services, either directly or via a third party.
Slich services may include the engagement of HCPs as speakers for promotional speaking programs,
scientific standalones; or other events, consulting engagements, advisory boards and/or market
research. Irrespective of direct engagement or viar a third party, Novartis is responsible for engaging
appropriately and without the intent, perception or consequence of inappropriately influencing HCPs or
HCOs forthe use of our products,

All engagements must be based on a legitimate need for the service. Any HCP or HCO engaged by
Novartis must have the necessary experience and/or capabilities to provide the services. The engagement
must be confirmed in a written agreement signed by both parties before commencing any services.
Compensation for services must be reasonable and at fair market value in relation to the services
rendered. Engagement of HCPs who are public officials may be subject to additional laws, regulations and
industry codes. :

Cross-country engagements of HCPs must be approved by qualified Novartis Associates from the HCP's
practicing country for compliance with local laws, regulations ard industry codes. Compenisation for
services must be paid into the HCP's practicing country.

Novartis Associates must follow the P3 Guideline-on HCP and HCO Engagement.
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3.11 Interactions with Patients and Patient Organizations
Novartis may interact with patients, caregivers, and patient organizations to understand their perspective
and provide knowledge regarding diseases, treatments, and its care. All interactions must be gthical,

transparent, non- promotional, and cansistent with Novartis' mission-and maintain the independence of
the patient and patient organizations.

Novartis must tteat patient information with respect’and protect confidentiality. We must not accept
any patient or caregiver information from third parties unless the patient or caregiverhas provided explicit
consent-for the provision of the information to Nevartis.

In most markets, interactions with patients are non-promotional activities and must not:be used for, or
mixed with, promotional purposes. Promiotion of prescription-only products to patients (direct-to-consumer
promotion, “DTC) is not allowed in-most countries. Where such promotion is-allowed, it must strictly follow
the applicable local laws, regulations and industry codes. Advertisements for patient recruitment in public
media, where permitted, must not be misused for promotion of a product.

Novartis may engage with patients or patient-organization for services, such as participation in patient
advisory boards. All engagements must be based on a legitimaite need for the service and confirmed
in a written agreement signed by both parties before commencing any services. Compensation for
services must be reasonable in relation to the services rendered.

Novartis may also provide financial and other support to patients and patient: organlzatlons Such
support may be in the form of Patient Support Programs (“PSPs”), Patient: Assistance Programs
(PAPs}), funding to suppori/establish patient crganizations; ete.

Novartis Associates mustfollow the P3 Guidéline on .!nfera_t:ﬁb_ns with Patients and Patient-Organizations.

3.12 External Funding

Novartis may provide funding or other support to external organizations. This-includes grants,
donations, funding for medical education such.as préceptorship programs, and sponsorships. We
must fund responsibly', in a manner that maintaing our reputation, aligns with our mission to discover new
waiys to improve and extend people s lives, advance medical or scientific knowledge, and supports
communities where Novartis Associates live and work.

External funding or support must only be given to legitimate-organizations, never to individuals, and in
accordance with the P3 Guideline on External Funding. It must have a clear and defined purpose:
Funding must be reasonable and legitimate in light of the activity being funded and properly tracked,
documented, reported, and accounted for, as required by:local laws, regulations and industry codes.
Where applicable, funding must follow the Novartis Anti-Bribery Policy.
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4 Definitions

Adverse Event

An adverse event is any unfavorable medical occurrence or unintended sign (including an abnormal
laboratory finding), symptom, disease or injury temporally associated with the use of @ medical device, -

medicinal or rnvestrgatlonal product, in patients, users, or other persong, whether or not it is considered to
be related ta or due to the product.

Customer

Defined broadly as:

+ Patients and patient organizations

* Healthcare partriers, including but not limited to, héalthcare professionals, healthcare organizations,
payers, third party distributors/wholesalers, supplrers mtermedranes

* Non-HCP Retarlers '

Caregiver

Someohe who participates in-or makes medical decisions for a patient. Examples of caregivers include
parents or legal guardlans spouses or’ partners adult chrldren reletives orother friends,

Disease Awareness Programs
A program intended to provide informiation, awaréness, or edugation regarding health and diseases and
their management to the general public, potential patients, or HCPs.

Over the Counter (OTC) Product
A.product marketed for use by consumer without the intervention of a HCP in order to obtain the produict,

Cultural Acknowledgements

Aninexpénsive item, not relatedtothe practice of medicine (also referred to as Courtesy Grft’) mvolvmg
the HGP or their rmmedlate family members to acknowledge srgnrf;cant national, cultural or religious
holidays or events.

Donation
Benefit granted by Novartis to legitimate organizations for an altruistic and specified purpose, where
Novartis does not expect to receive any benefit, consideration or service in return,

Event

A conference, congress, symposium, or any other meeting of a: 'scientific, éducational, or prefessional
nature organized or funded partially or fully by Novartis or a third party to disseminate knowledge
enhancing information, increase knowledge: of Novartis prodicts, provide scientifie, educational and/or
professional information,

Gifts
Benefits of any kind given to someone as a sign of appreciation or friendship without expectation of
receiving anything in return.

Grant
Independently requested contribution conveyed to a legitimate organization for a specified purpose without
agreement or intent to-receive any tangible benefit (a reasurable or quantifiable and objective benefit),

Heaithcare Organizations (HCOs)

Any legal entity (such as a company, partnership, or healthcare institution), whether public or private, that
offer/provide Medical Services to patients-and may prescribe, order, dispense, recommend, purchase,
supply, administer, lease, and use Novarfis products, and all members of their office $taff, and medical
associations or orgarijzations.
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Examples of HCOs include: physician practices, hospitals {including university hospitals), ambulatory
surgical centers, pharmacies, clinics, nursing facilities, managed care entities, group purchasing
organizations {GPQs), specialty pharmacies, medical societies, and businesses owned by an individual or
group of HCPs.

Healthcare Professional (HCP)

Any member, student, or researcher of the medical, dental, optometry, opticianry, pharmacy, or nursing
proféssion or any other person, social workers, clinical psychologists, formulary commitiee members, and
pharmacy & therapeutics (P&T) committee members who in the course of his or her professional activities
provides medical services and may prescribe, order, dispense, recommend, purchase, supply, administer,
lease, or use pharmaceutical products and/or medical technologies, and all members of their office staff.

ftems of Medical Utility

ltems given to HCPs that (1) are intended for the direct education of HCPs or patients, or are for use by
patients to assist them in the administration of their treatment or management of their conditions, and (2)
do not have value to HCPs outside of the scope of their practice and educational need.

Medical Services _

Performing or ordering any examination, test, or procedure to diagnose or treat any medical or health-
related issue, or filling a prescription for a pharmaceutical or device product that is eligible for payment by
someone (whether payor is public or private) other than a patient/consumer.

Patient
Any person who may receive a prescription for, and/or are treated with a pharmaceutical product and/or
medical technology for his or her individual heeds.

Patient Organization

Independent organization which has the goal of providing direct support to people affectad by an illness or
advocating for, among cther things, patients' rights, disease awareness and patient information in one or
more therapeutic areas. Such organizations are often established by patients; their family members and
caregivers but may also include Health Care Professionals (HCPs), volunteers and policy makers among
their membership or leadership.

Patient Support Program

A program that involves direct or indirect interactions with a patient.or patient’s caregiver implemented by
Novartis or a third-party on behalf of Novartis. Examples include helping patients manage medication
administration and adherence, provide disease management support or provide or arrange for financial
assistance for patients who cannot afford medications.

Pharmaceutical Samples
Free pharmaceutical products supplied to HCPs authorized to prescribe that product it order to enable
HCPs and their pafients to-gain experience in dealing with the product.

Promotional Aid
Nan-monetary items that'are branded or include minimal information intended fo promote Novartis or its
products. Examples of Promotiohal Aids include pens, mousepads, and microfiber cloths.

Public Official

+  Any elected or appointed officer or employee of a government or government department, government
agency, or of a company owned or partially owned by a government. Medical and scientific personnel
qualify as public officials when they work at a hospital, clinic, university or other similar facility. owned
or partially owned by a government.

+  Any elected or appointed officers or employees of public.international organizations, such as the
United Nations 5
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* ANy person acting in an official capacity for or on behalf of a government or a government department,
government agency, or of a public internatiohal organization

+  Politicians and candidates for a political office

*  Any other person who is considered to he a pubho of‘hcua[ accordlng to applicable laws, regulations
and industry codes

Research and development activities

Activities - conducted to obtain scientific and clinical knowledge in order to address unmet medical needs.
These activities include clinical and non-clinical studies; -explofatory early stage research, investigator
meetings, studies in humarsubjects or involving human/patient data, and animals or- biclogical materials.

Scientific Exchange

Collection, publication, distribution and communication of solent[flc knowledge (knowledge related to,
derived from:or used in sciencea for shanng) which may :nclude information concerntng a Novartis product

Sponsorship

Agreement by which Novartis, for the mutual benefit of Novartis and the. spensored party, provides funding
to establish an association between the Novartis' image, brands, or services and a sponsored event
activity, or organization.
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5 References

«  P3 Guideline on Items of Medical Utility and Cultural Acknowledgements
+ P3 Guideline on Market Research _

. P3 Guideline on Interactions with Patients and Patient Organizations

+  P3 Guideline on External Funding

+  P3 Guidgline on Events and Professional Meetings

+  P3 Guideline on HCP and-HCO Engagements

»  P3 Guideline on'Promotional and Non-Promotional Materials

»  Novartis Anti-Bribefy Policy

«  Novartis-Position on Clinical Study Transparency

+ Novartis Guideline for the Publication of Results-from Novartis-S_ponso_r_ed.'Re'sea'rch
+  Novartis Quality Manual

+  Novartis Global Adverse Event Reporting Standard

+  Novartis Third Party Guideline

6 Implementation

Training

Associates must familiarize themselves with this Policy and the relevant Guideliries referred to in this
Policy. Associates must be trained in line with the Novartis-wide compliance training curriculum. Additional

training requirements for Associates and third parties conducting business on behalf of Novartis may be
defined in local SOPs.

Third parties

Third parties involved in conducting activites covered by this Policy and on behalf of Novartis are expected
to comply with this Policy, applicable laws and to adhere to ethical business practices. Novartis Associates
contracting third parties are ultimately résponsible for how third parties conduct these activities.on behalf
of Novartis.

Breach of this policy
Failure to comply with this Policy may lead to disciplinary and other actions, up to and including
termination of employment.

Reporting potential misconduct/non-retaliation

Any Associate with knowledge of suspected misconduct must report his or her suspicion promptly in
accordance with the Business Practices Office (BPO) process. Associates who report potential
misconduct in good faith or who provide information or otherwise assist in any inquiry or investigation of
potential misconduct will be protected against retaliatory action.

Exceptions
No exceptions can be granted from compliance with-applicable laws, regutations and industry codes. The
Compliance Leadership Team (CLT) will review exceptions related to this Policy.

Responsibilities

It.is the responsibility of every Novartis: Manager to adhere to this Policy within his or her area of functional
responsibility, lead by example, and provide guidance to the Associates reporting to him or her. All
Associates are responsible for adhering to this Policy.
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