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Development of frameworks for evidence-based practice of traditional medicine in integrative medicine settings



The School of Artificial Intelligence & Data SciencE (AIDE) would 
nucleate a transdisciplinary framework  that would have 
application in:

∙ Phenomics based non-invasive risk stratification 
∙ Integration of principles and practice of Ayurveda with other 

knowledge systems 
∙ Management of rare disease and common disease
∙ Development of an objective framework for Integrative 

medicine
∙ Precision health with specific focus in arid regions

 

Aim
Establishment of AI driven integrative framework for population and individual risk 
stratification and early actionable precision health interventions 

Transdisciplinary Centre of Excellence in Integrative Precision 
Health
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MODERN 
MEDICINE

Proactive – targets doshic imbalances 
Aims at reversal - system’s perspective, 
Poly-pharmacology 
Holistic & individualized, based on Prakriti

Reactive -target symptoms 
Treat molecular imbalances - organ specific 
Specific molecules

AYURVE
DA

Ayurveda

Interoperable, complementary, synergistic, personalized options

Modern MedicineIntegrative

Integrative medicine_ a win-win 
situation



Stratification in disease management

Challenges
• Modifiers ? 
• Endophenotypes?
• Targeted interventions ?

Agusti, Ann Am Thorac Soc Vol 10, Supplement, pp S125–S130, 
Dec 2013

Sickle cell 
mutation

Stroke

Painful crisis

Hemolytic anemia

Aplastic  anemia

Acute chest syndrome

Bone infarct

Converging themes in diseases

Environment                         

Modifiers      

(Shatkryikala ?) (Samprapti ?)



A Paradigm shift from population based to individualized approach

Affordable health

Population response based Personalised

30 APRIL 2015 | VOL 520 | NATURE | 609



NNT   NNH Scale

Gap in knowledge : Health Stratification and Affordability



Definition of Genetic individuality -  Modern vs 
Ayurveda 
Human Genome Project Surprises

There is no “The HUMAN Genome”

7 Prakriti types in a population

• Health

• Response 

• Disease Trajectory

• Individualised management

• Health

• Response 

• Disease Trajectory

• Individualised 
management

Prasher B., Gibson G. and Mukerji M. 2016 
Genomic insights into ayurvedic and western 
approaches to personalized medicine. J. Genet.
95, 209–228

This debate still 
continues………………



Prakriti - GIS of  an individual

C. I.1/5

ethnicity familial geography time age

Individual variation

genetics

epigenetics



Tridoshas: Functional 
attributes

c.su.20/9

Basis  of translation for individualised  
management of health & disease

Tridosha Doshas in Prakriti Application of Dosha understanding in Trisutra

Treatment evolved by “Yukti” (reasoning) 



Tridosha- Trisutra  
Principles

Prakriti and cell 
model based 
omic studies

Doshas & 
Genetic links

Perturbation of 
dosha candidates 
in model systems

Dosha modulating 
herbal formulation 
in disease models

Multi-omic correlates and  
gene ontological links  with  
doshas

Development of 
working hypothesis 
based on principles 
and usage

Associations with  
phenotypes, susceptibility 
and response

Model systems for 
dosha modulation and 
vikriti

Tridosha  as a 
common organising 

principle 

Dosha based usage 
of Ayurveda 
formulations

Cause

Feature

Therapy

Tridosha

Repurposing

Operational framework for exploring “trisutra” 
ayurveda
Summary



Feature

Cause

Therapy

Molecular corelates of Trisutra framework : platform for translation

Differences between constitution types  - Hypoxia response



VAT
A

KAPH
A

PITT
A

Vata regulates cell division and morphogenesis

Prakriti, dosha  and cellular outcomes 



Inter-individual variability in cell proliferation rates : Who 
cares?



Ayurveda, folk-care and  
traditional use: 
Against snake bite, hormonal 
disorders, Febrifuge, sepsis, 
bleeding disorders Fibroid tumours, 
Poor digestion, Dyspepsia and 
malaria etcCissampelos pareira 

Exploring molecular connectivity through Ayurveda based formulations 

Estrogen & viral inhibition link???

Cause 
(hetu)

Feature
s 

(lakshana)

Therapeutics 
(aushadha)

?

effec
t

m
echanis

m

Trisutra 
framework

• Repurposing of Ayurveda formulation in the norm?

• Is there a cross-talk between pathways ?

• Is there a  molecular basis?  

• Advantage of whole plant extract is being realized



Connectivity Map platform : For understanding/repurposing of Ayurveda 
formulations

Patient samples

Transcriptomic signatures

Drug treated cell 
lines

Affymetrix© HTA 2.0
& RNA seq

• 20,000 small compounds
• 1.3 Million instances
• L1000 platform, integrative

Clue.io, Cell Sys., 2017; LINCS Cloud, NAR, 
2014; CMAP, Science, 2007
  

Perturbagens, Gene 
knockdowns/over-expression signatures

New indications

Drug 1
Classes/MOA

Gene 1

Drug 2

Drug 3

Drug 4

Drug 5

Gene 2

Gene 3

Gene 4

Gene 5

Pathways

Potential target 

Pathways

Drugs with positive connectivity score 
imply similar molecular signature

Connectivity mapping

Disease



Ayurgenomics based framework : Application in exploring  poly-pharmacology & repurposing

CIPA biomolecules binds ESRI & crucial SARS-CoV2 
therapeutic targets

ESRI SARS-Cov2

Whole works better than individual molecules



Non-invasive phenotyping for Risk stratification : insights from exome



Mukerji M (2023).
Ayurgenomics-based frameworks in precision and integrative medicine: Translational opportunities. Cambridge

Molecular  corelates of doshas through Ayurgenomics 



Ayurgenomics – A framework for bridging Ayurveda with modern 
medicine

Cambridge Prisms: Precision Medicine, 1, e29, 1–14

ACS Chem. Biol. 2011, 
6, 875–880



First of it’s kind unique initiative combining Electronics, 
Digital health and AI for realizing  “Evidence based 
Ayurveda” solutions Supported by Ministry of 

AYUSH

AYURTECH CoE at IITJ 

Setting up : Trans-disciplinary Centre of Excellence in integrative 
precision health at IIT Jodhpur 



AYURTECH Aims to Leverage Ayurveda  to address GAP areas in current  Precision Health Cohorts

• System’s understanding through common organizing principle (tridosha)  and network medicine for 
translation (trisutra) 

• Individualized health baseline that inform response and trajectory in geo-spatio-temporal dimensions 
and  pre-emptive management  of  lifestyle  and nutrition

• Disease trajectories  based on individual baselines

• Diseases treated in an individual centric manner and as moving targets

• Unique therapeutic modalities
• Panchkarma
• Multicomponent single and poly herbo-metallic  formulations
• Different preparations and mode of administrations for diverse therapies
• Personalised dietary and yoga interventions

• Context of population, culture and habitat on individual baselines



Development of AyurTech Framework 

First of it’s kind unique 
initiative combining 
Electronics, Digital health and 
AI for realizing 
“Evidence based Ayurveda” 
solutions 



Scenario : Patient A –approaches an Ayurveda doctor with a disease called Fanconi anemia

The patient exhibits the following symptoms



What would be the Ayurveda diagnosis ?

What is the likely cause ??

What is the likely therapy ??

Which features are informative for diagnosis??



Vata regulates cell division and morphogenesis





300 features annotation

Nine  syndromes

Pitta predominance in all syndromes

~10000 HPOs have been 
annotated by a team of 
Ayurveda physicians

Raktapitta

Building conversational language between Ayurveda and Modern 
medicine

Bridging the ontological gap



AYURTECH Investigators

Lead Coordinators: 
Prof. Mitali Mukerji: Department Bioscience and Bio Engineering, IIT Jodhpur; Human genomics, personalized medicine, Ayurgenomics
Prof. Ajay Agarwal: Department of Electrical engineering; Microelectronics professional, Nanotechnologies, MEMS, microfluidics & 
Micro-sensors 
BioScience and Bioengineering: 
Dr. Sudipta Bhattacharyya Structure-guided rational 
drug discovery, drug-protein interactions, biophysics, 
drug screening, &  bioassay development
Dr. Raviraj Vankayala: nanotheranostics, 
biophotonics, and drug delivery 

Electrical Engineering:
Dr. Rajendra Nagar: Computer Vision, Computer Graphics, 3D 
Geometry Processing, and Machine Learning.
Prof. Manoj Choudhary: Communications and computing, Wireless 
Communications & Networks (5G/6G/Next gen WLAN/UWB), AI, IOT, 
Connected and digital healthcare, Sensors, regulatory & standards 
frameworks, IPR management. 

Computer Science & Engineering: 
Dr. Dip Sankar Banerjee : high performance 
computing, data analytics, parallel computing and 
computer architecture.
Dr. Sumit Kalra : Software Architecture, Data 
Analytics, IoT and Smart Healthcare

Chemistry:
Dr. Rohan Erande: synthetic organic chemistry, method 
development and total synthesis of bioactive natural 
products.

Industry partners
Dr. Bala Pesala: Professor of Practice, IIT Jodhpur and  founder and CEO of Ayur.AI & CTO, Adiuvo Diagnostics and also. 
Next gen deep tech companies in the digital health and diagnostics, AI/ML
Dr. Lipika Dey: TCS Research and Innovation and heads analytics and insights practices. NLP, text and data mining, information 
fusion,  machine learning, and semantic search.

Prof. Santanu Chaudhury: Director IITJ & Dept of Elcetrical Engineering Engineering IIT Delhi
Computer Vision, AI/ML, Big Data Science



Nodal Coordinator : Director AIIMS Jodhpur
Dr Pankaj Bharadwaj : Additional Professor, Community 
Medicine & Family Medicine. Coordinator, School of Public 
Health. AIIMS Jodhpur.
Dr Meenakshi Sharma

Dr. S. R. Rajasthan Ayurved University
Nodal co-ordinator: Vice Chancellor, 
Prof.  Abhimanyu Kumar
Dr. Sanjay Srivastava: Shalya Tantra, 
Dr. Prem Prakash Vyas: Bal Roga
Dr. Rakesh Kumar Sharma: Rachana Shareer

AYURTECH Lead Clinical Collaborators for framework development

Implementation studies: More partners have shown
Expression of interest from different centres and 
hospitals………..

Validation studies for integrative medicine: AYUSH Centre, AIIMS Jodhpur



Ayurveda
Shilpi Aggarwal (PhD, BAMS) 
Bharat Krishna Khuntia (MD), 
Arvind Kumar (MD)

Genome informatics
Dr Ankita Narang
Dr Pradeep Tiwari
Rintu Kutum  (PhD)
Dhwani Dholakia (PhD)
Tahseen Abbas (PhD)

Modern medicine, Pharma and Physiology
Tav Pritesh Sethi (PhD MBBS)
Dr Atish Gheware (PhD Mpharm)
Ritu Rani (PhD)

Ayurgenomics inter-disciplinary team 

Genomics
Dr Sapna Negi
Dr Binuja Varma, 
Dr Rajesh Pandey, 
Dr Pankaj Jha
Dr Pramod Gautam
Madiha Haider (PhD)
Gaura Chaturvedi (PhD)
Dayanidhi Singh (PhD)
Sumita Chakravorty (PhD)
Sunanda (PhD)

Public health Ayurveda Modern medicine

Collaborators
Dr. Anurag Agrawal  (IGIB), 
Dr. Qadar Pasha (IGIB),  
Dr. Debasis Dash, 
Dr Saurav Ghosh (ISI Kolkata), 
Dr Nar Singh Chauhan, MDU, Rohtak
Greg Gibson (Georgia Tech) 
Dr Kiran Bokara CSIR-CCMB  
Dr Upendra Sharma CSIR-IHBT, 
Dr Guruprasad Medigeshi THSTI, 
Dr Arjun Ray – IIITD

Indian Genome Variation Consortium
TRISUTRA Ayurgenomics Consortium
CSIR-TRISUTRA Team @IGIB

KEMHRC: 
Sanjay Juvekar, 
Bhushan Girase, Ankita 
Shrivastava, Rutuja 
Patil, 
Dheeraj Aggarwal, 
Bharat Choudhury

Dr. Bhavana Prasher MD Ayurveda
Principal Scientist TRISUTRA @IGIB  & Co-PI

DST , CSIR, AYUSH for 
financial support

Prof Samir Brahmachari
(mentor & vision)
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