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FROM  PESTILENCE  TO  DIABETES: 

EPIDEMIOLOGICAL TRANSITION



Epidemic of obesity, hypertension and diabetes signaled
the new age of indolence and metabolic syndrome.

Metaphorically we are already sitting on the top of
a volcano, the number of diabetics have already
affected almost half a billion people.



CRACKING  OMINOUS  OCTET  WITH  

ARTIFICIAL  INTELLIGENCE

The complex interaction of the ominous octet, which
has to be intervened to diagnose and treat the diabetes
has to be envisaged with something equally intelligent.



Way back in the 1950s, the fathers of the field Minsky
and McCarthy, described -

Artificial intelligence(AI) as any task performed by a
program or a machine which uses human intelligence to
accomplish it.



This is an era of Industry 4.0, which is a restructured
concept of smart production and application, that is
identified with the fourth industrial revolution and the
emergence of cyber-physical systems and this shall
govern the future of medicine.



Intelligent algorithms are utilized extensively in the

data driven methods to sustain sophisticated analysis
and provide specific medical aid. This is being harnessed by
a number of health care related companies. Eg-



INFORMATION: THE KEY TO INTELLIGENCE

Acquirement of information is the key input required for
exhibition of intelligent behavior. Because learning is an
effectual way to instigate such knowledge, most AI applies
such learning techniques.



Machine learning represents a  

shifting clinical paradigm from rigidly

defined management strategies to  

data-driven precision  

medicine.

Buch et al. Diabet Med 2018;35:495-7.



The AI has already begun to revitalize the strategies to
control blood glucose-

1) Timely and correct prediction of blood glucose level,
2) Detection of severe glycemic events,
3) Life style support,
4) The meal detection and
5) Calculation of the confusing insulin boluses



THE LONG HELD DREAM OF AN ARTIFICIAL 

PANCREAS

Creation of an artificial pancreas has been frantically
attempted over the past decade. It consists of a mechanized
system that has been made to mimics the physiology of islet
cells, which includes-
1) A sensor for glucose,
2) A closed-loop management algorithm, and
3) An infusion device for introduction of insulin.



The algorithms used by the artificial pancreas to compute
the dosage of insulin have been thoroughly investigated,
either by means of data from patients or processor

created virtual patients.



In a recently concluded trial which involved the evaluation of
the patient with fuzzy logic controller, the artificial pancreas
was tested on 75 patients with diabetes for 4 successive
nights. The results verified safe and competent glycemic

control5. The fuzzy logic uses a method of reasoning
that mimics human intelligence.

https://clinicaltrials.gov/ct2/show/



INSULIN-GLUCOSE DYNAMICS!

Zarkogianni et al, developed a neural network skilled with a
synchronized learning algorithm that models the blood
glucose kinetics of diabetic patients and foretells the
glucose levels using information obtained from meal,
glucose measurements, and the amount of insulin infused



The aptitude to predict the blood glucose
fluctuations would be a blessing, because it shall provide
the early warnings concerning futile or poor treatments
being given to the patient.



The real-time anticipation of the glucose levels is quite
challenging, pertaining to the tug of wars to maintain it,
such as
1)Variations in food intake and
2)Delays in assimilation of food and insulin,
3)Inadvertent stress situations which can dismantle the
hemostat,



But artificial intelligence can take many of these variable

into account to cut down the possible fallacies
associated with the measurements.

. J Diabetes Sci Technol. 2015 Mar;9(2):209–14. doi: 10.1177/1932296814559746.



As with blood glucose anticipation, AI has been put to use

for real time prediction of adverse glycemic episode and
this involves a set of tools that deal with the convolutions of
effective glucose control.



This anticipated danger analysis takes into account the-
1) Continuous glucose monitoring,
2) Self reported glucose monitoring,
3) The ECG, EEG using the neural-fuzzy interference system

to interpret and analyze the data



THE TEDIOUS TASK FOR GLYCEMIC HARMONY

The estimation of desirable insulin doses and the evaluation

of the amount of calories gulped in a diet is a regular
hurdle in the life of many patients dependent on insulin for
their sugar management.



BOLUS DOSE ADVISORS BASE 
THEIR CALCULATIONS ON-

1) Insulin doses being already 
used, 

2) Measurement of glucose 
level, 

3) Pre-meditated carbohydrate 
estimates, 

4) Insulin-to-carbohydrate ratio  
&

5) Insulin sensitivity.

Manual calculation of bolus doses
and counting calories can be
multifarious and exigent



For caloric assessment and determination of insulin
doses, various tools are being adopted progressively.
These tools seek to boost the precision of insulin doses.

Researchers at the Imperial College of London
carried out an all-embracing study of an insulin doses
calculation by means of case-based reasoning
methodology

IEEE J Biomed Health Inform. 2016 Jan;20(1)



At the University of Bern, The Center for Biomedical
Engineering Research carried out all-embracing studies to

explore the GoCARB system, which puts forth
nutritional counsel to diabetic patients based on
mechanical carbohydrate counting. Pilot studies identify
it to be a brilliant assistive tool.



ONE TOUCH PERSONALIZED CARE

Treatment of diabetes is influenced by high intra and inter
patient inconsistencies that can spectacularly impact quality
of life and undercut the medication adherence even when
patients follow their treatment regime austerely.

Such unpredictability sternly confines the use of universal
models, which cannot incarcerate the specific physiologies.



Thus, an imperative step en route for better risk recognition
and infringement is personalization of the system.

Over the past decade, foremost investigative efforts have
been loyal to developing administrative tools capable of
stratifying patients in different segments of the population.



Algorithms proficient in early uncovering of grave events
affecting glycemic control, such as an infusion set failure, are
critical for systematic automation.



Physical activities offer multitude of benefits for diabetic
patients, but these can also set hurdles in the management
of diabetes.

Systems and tools focused on programmed detection of
exercise could develop the precision of treatments.



Jacobs et al anticipated a regression model to mechanically
detect exercise in patients who carry an accelerometer and a
heart rate sensor



Turksoy et al have worked on the development of a meal
recognition structure based on scrutiny of continuous
glucose monitoring signals using a fuzzy system to
approximate the calorie content



Miller et al used a machine learning modus operandi to get
information from drug prescriptions from electronic health
record data and categorize factors tied with patient care
flaws.

EHR= ELECTRONIC HEALTH RECORDS, RSDB= RESEARCH DATABASE



TOOLS HAVE BEEN DEVELOPED TO SCRUTINIZE CLINICAL 
SCHEDULES, PRESCRIPTIONS, AND THERAPY ADHERENCE.



TRANSITION FROM INTELLIGENT CARETAKER TO-
INTELLIGENT CARE!

Beginning with the time of diagnosis, patients are obligated
to optimize their lives to deal with complications and other
co-morbid state of affairs, with the overall goal of enhancing
their own care. Time tested technologies and data
warehouses bring-in-hand the solutions that replicate the
data system and make eminent decisions based upon them.



With AI at hand the diabetes management is headed for an
elegant, personalized, custom-made management of
therapies, at the level of most minuscule stratum of patients
or even individuals.



So,Should AI replace  

physicians?



NOT SO SOON - The Healthcare professionals 

will require adequate  training to 

operate AI-based solutions

Buch et al. Diabet Med 2018;35:495-7.

Also we need to appreciate 

the limitations of technology. 

Over-reliance on AI risks de-

skilling the profession
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