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589 millions 

89.8 millions 

EDITION TO EDITIION - ALARMING ADDITIONS OF 

DIABETES EVIDENT FROM IDF ATLAS! 

11th Edition 2024 

Projected estimate  

of diabetes 2023 

  is 101 millions Anjana et al  

Lancet Diabetes Endocrinol 2023 (7th June) 







CELLULAR “STRESS WARS” IN DIABETES 



It is evident from DCCT, DCCT-

EDIC follow-up, UKPDS and 

several other Prospective diabetes 

studies, that diabetic 

complications could evolve 

independent of HbA1c and other 

markers – complexed by a 

phenomenon of ―Metabolic 

Memory‘ driven by Epigenetic 

Modifications  



There are several unmet clinical needs in 

 

Diabetes Prevention; Prognosis; Diagnosis; 

Monitoring Therapy Responses; Preventing Diabetic 

Macro and Microvascular Complications;    Managing 

Youth Type 2 diabetes; Tailoring Precision Medicine 

& that necessitates  

 
Biomarkers Identification & Omics Research & Data Science 

 
 
 



Patients today know more about their 

diseases. I must get faster modem; 

higher speed internet; know more about 

DISEASE-BIOLOGY, BIOMARKERS, 

OMICS  & DATA Science 

for preventing and treating diseases !!!! 



To date, more than 200 genetic loci are associated with the development of   

multifactorial forms of  Type 2 diabetes. However, the proportion of  overall trait 

variance explained by these associated loci is only modest (~5–10%) 

 

Effect sizes of  T2D-associated genetic variants are small (OR: 1.1 to 1.4) and 

predictive value is not greater 

 

However, the genetic studies have implicated new loci in beta-cell function.  

A lot of  biology remains to be done to understand how these new genes affect 

beta-cell function 

 

 



REMEDY for MODY !!! 



Neonatal Diabetes: “Switch insulin to oral drugs” 

 



Proteomics is very close to Drug 

Discovery and can be profiled in a variety 

of body fluids. Doctors often see that the 

protein levels are OK… but individuals 

exhibit disease or disease-risk. Your 

adiponectin or HDL levels may be 

normal… but their biological activity might 

have lost due to post-translational 

modification of proteins and therefore 

knowing these PTMs are important.  



Molecular and Cellular Proteomics 2015 

Monitoring therapy responses in diabetic patients is routinely done by 

HbA1c measurement which reflect glycemic control over a period of 3 

months. Today, glycated albumin is emerging as a tool to measure the 

glycemic control response in two weeks‘ time. Collaborating with National 

Chemical Laboratory, Pune, we have also pioneered and showed Glycated 

peptides of serum albumin as a biomarker for predicting development of 

microvascular complications. 



Isoleucine, leucine, valine, tyrosine & phenylalanine 

Scientific Reports, 2018 

Today it is well conceived that 

apart from hypertriglyceridemia 

and hyperinsulinemia – diabetes 

pathogenesis is also linked to 

hyper-aminoacidemia. 



Considering microRNAomics, we have 

reported a panel of altered miRNAs of 

Asian Indian phenotype not only in 

patients with type 2 diabetes but also in 

individuals with prediabetes.  

PLOS ONE, 2015 

Our work got excellent media coverage 

quoting ‗Tiny RNA molecules as 

diabetes marker‘ & ―MicroRNA 

markers for Madhumeha‖. 



Pharmacogenomis 



Recently, it has become increasingly clear that part of the gene–

environmental interactions relevant for complex diseases such as 

Type 2 diabetes is regulated by epigenetic mechanisms such as 

histone modifications and DNA methylation 



Recently, it has become increasingly clear that part of the gene–environmental 

interactions relevant for complex diseases such as Type 2 diabetes is regulated by 

epigenetic mechanisms such as histone modifications and DNA methylation 



One more layer of  complexity…….. Metagenomics! 

Your  diabetes fate is not only decided by your own 

genes but also by your gut microbial genome !!! 

Indo-Danish grant on Gut Microbiome and Diabetes 

Pinna et al. Genome Medicine (2021) 
13:36 
Pinna et al. Genome Medicine (2021) 
13:37 

We just completed a large scale 

Indo-Danish metagenomics 

project – where we have shown 

distinct alterations of gut 

microbiome diversity not only in 

patients with diabetes but also in 

prediabetes. In addition, we do 

find ethnicity specific differences 

in gut microbiome.  



Frontiers in Immunology, 2017 

Taking a Diet?...... 

Eat for you and 

Eat for me too…. 

Microbial 

Health…..& 

Microbial 

Richness…. 



Health is Under Threat & 

Healthy Aging is a Dream 









Hi…. You are absolutely wrong! 

At the age of 40, I have all kinds of health problems… 

First, I got diabetes; It brought me all of its companions. I 

have a long waiting list to see specialists in the next 3 to 6 

months. Even in sleep, I see only Lab reports, Scans, X-

rays, colorful tablets and capsules, diet advice, exercise-

threat and loads of medical bills…prepaid and 

postpaid…Recently, I met a Disease-Biologist… He says 

my biologicial age is 50 plus! and I must be running 

through   

ACCELERATED AGING!!!!!! 

 
Hi Friend, you must be lucky… You 

know every single speciality doctor in 

the City…. You must be Healthy! 



RISE study Raise New Concerns on Youth Diabetes Treatment! 
ADA-2018 

Youth-Onset Diabetes Needs Different Approach to That in Adults 

Diabetes Much More Aggressive in Teens 

T2D Diagnosis at Younger Age: 'Scary Stuff' 
 

In adolescents with impaired glucose tolerance (prediabetes) or recent-onset type 2 

diabetes, early intervention with long-acting insulin followed by metformin, or 

metformin alone — both given for a year — failed to prevent deterioration in beta-

cell function. Indeed, beta-cell function declined in both groups during treatment 

and worsened after treatment. Additionally, youth with IGT and T2D, compared to 

adults, are more insulin resistant. 



Why don’t we look for a Metformin equivalent(s) in our 

Ayurvedic Herbals? 



EXPOSOMICS 



“Evs / EXOSOMES are kind of like FedEx packages”  

“Each Exosome carries a tiny cellular cargo and has its own „ZIP 
code,‟ which directs it to a particular part of the body.” 

  

Exosomes are programmed to GUIDE, SUPERVISE & MENTOR 



EVs derived from plasma or urine samples contain important molecules that could  be 

used in the diagnostics of various diseases and in some cases reveal information about 

different stages of disease 

 

Engineered EVs can be loaded or fused with small-molecule drugs and used as a vehicle 

for targeted delivery and combination drug therapy 

 

The molecules enriched in EVs can be subject to bioinformatic studies and used for 

computational or molecular modeling 

 

Most importantly, EVs are a rich source of biomarkers in physiology and 

pathophysiology. 

 

Ali et al 2023; 

Biology 



Diabetes is a leading cause of chronic kidney disease worldwide, and accounts for 30–40% of 

end-stage renal disease cases in India 

 

While longstanding type 2 diabetes mellitus (T2DM) and poor glycaemic control are risk 

factors for diabetic nephropathy (DN), South Asian ethnicity has also been linked to a 

relatively greater susceptibility to this complication; in fact, there are significant differences in 

the epidemiology of microvascular complications between South Asians and people of other 

race.  

 

Hyperglycaemia, hypertension and genetic predisposition are among the significant risk 

factors that affect kidney glomeruli, arterioles, tubules and interstitium.  

 

Micro-albuminuria (MIC) is considered the gold standard indicator of DN, yet it poses certain 

specificity and sensitivity concerns. Its predictive powers are limited, as structural changes in 

the glomerular basement membrane and renal vasculature may appear before the onset of 

MIC. Moreover, clinical factors unrelated to DN can affect MIC status and, recently, it was 

observed that  30% of DN cases can arise in the absence of obvious MIC.  

 

Therefore, there is an unmet clinical need to identify novel, reliable biomarkers reflecting 

early-stage DN and progressive renal dysfunction in diabetes patients to allow for appropriate 

therapy that might prevent or slow DN evolution. 

The rationale for investigating the biomarker role of 

urinary EV miRNAs to predict Diabetic Nephropathy 



Key Findings 
A total of 73 miRNAs detected in urinary EVs (NGT) were predicted to target important 

functions for kidney homoeostasis, thereby validating their use as indicators of kidney 

dysfunction. 

 

A specific urinary EV miRNA panel comprising of increased levels of let-7i-3p, miR-24-3p and 

miR-27b-3p, and decreased levels of miR-15b-5p, was found to identify patients with MIC.  

 

ROC curve analysis confirmed this ability to identify MIC in normo-albuminuria T2DM 

(T2DM-NA) patients and to differentiate between MAC and T2DM patients.  

These miRNAs were also predicted to target protein networks involved in the Wnt/b-catenin 

signalling cascade, activin receptor signalling and cell differentiation/proliferation, and 

correlated with eGFR, HbA1c, serum creatinine, urea, albumin and blood pressure.  
 

Considering the limitations of MIC test (a 
gold-standard for predicting DN), our 
study endorses the utility of urinary 
miRNAs from EVs as non-invasive ‘liquid 
biopsies’ to stratify patients at risk of 
developing macroalbuminuria (MAC) and 
diabetic kidney disease. 



Patient data and computing tools are the pre-requisites for a quality data 

outcomes of Omics advancements. Well in advance, US has made 

substantial investment in Health information technology & Big Data 

analysis in relation to drug discovery. This is slowly catching up in 

India…Healthcare Technology Innovation Centre in IIT-M and other such 

initiatives in the rest of the country. 

. 



Severe auto-immune diabetes (SAID) 
Severe insulin-deficient diabetes (SIDD) 
Severe insulin-resistant diabetes (SIRD)  
Mild obesity-related diabetes (MOD) 
Mild age-related diabetes (MARD) 



Anjana et al 2020 

Cluster 1 (Severe Insulin 

Deficient Diabetes, SIDD), 

Cluster 2 (Insulin Resistant 

Obese Diabetes, IROD), Cluster 

3 (Combined Insulin Resistant 

and Deficient Diabetes, CIRDD) 

and Cluster 4 (Mild Age-Related 

Diabetes, MARD). While SIDD 

and MARD are similar to 

clusters reported in other 

populations, IROD and CIRDD 

are novel clusters. Cox 

proportional hazards showed 

that SIDD had the highest 

hazards for developing 

retinopathy, followed by CIRDD, 

while CIRDD had the highest 

hazards for kidney disease 



Slieker et al, Diabetes Volume 70, 

November 2021 

Aly et al. Nature Genetics, November 

2021  

Expanding Etiology on  

Novel Subtypes of Type 2 Diabetes 

Sulaiman et al 2025 



Chakaroun et al; Nature Medicine 2026 



All of US is a major program in USA – building a 

research program of 1,000,000 + people on Holistic 

Clinical Research, Omics Findings and Data 

Science with a goal of Precision Medicine. 



All of US research program is a role model 

attempt for many other nations and it is already 

yielding good results of clinical utility in a variety 

of disease-states. 



Key advantages and challenges of 

integrating complementary genetic 

and multi-omics data from human 

and mouse populations to advance 

biological discovery 

Evolution of Point-of-Care (POC) Devices 





It appears that Multidisciplinary Research 

 with Big Data is the future of medicine.  

Big Dreams With Big Data! 



I am waiting for you at the airport. 

You said lab reports are ready; just to 

see the doctor and get prescription 

Hi…. It is not so easy now!  

Once Lab reports are ready, it will go to the 

Doctor’s room; Then  

Doctor needs to talk to Doctorates!:  

System-Biologists, Bioinformaticians, Algorithm 

makers; The so-called DATA Scientists… 

Then IT Future of  Medicine combined with 

Machine Learning &  Artificial Intelligence – Then 

only, Clinical Decision Making  

and finally Prescription!!!!!! 

Precision Medicine 
Consult me too!  

I too have a big 

SAY in Precision 

Medicine…… 



Thanks to  

Funding Agencies & 

My Disease-Biology 

Team 


