Artificial Intelligence in Managed Care Becoming Less Artificial, Far More Intelligent
The healthcare domain generates large volumes of data
that runs to the order of exabytes and has the potential
to reach zettabytes (1021 gigabytes), and even yottabytes
(1024 gigabytes), owing to digitization. Most of this deluge
of information comes from demographics, screening,
diagnosis, laboratory results, physical exams, treatment,
medical notes and patient-generated data from medical
devices, and so forth. It is a high-value resource given the
application of Artificial Intelligence (AI), which can transform
it into organized, actionable data. AI has empowered
the way providers read and analyze data and has thus
impacted decision support, leading to proficient quality
of targeted care. Over the years, substantial progress has
been achieved in blending several AI-related technologies
like natural language processing (NLP), machine learning
(ML), deep learning (DL), artificial neural networks (ANN),
computer vision, robotics and speech recognition into
systems that can now learn, think, do and constantly adapt
(Figure 1).
To put it simply, Artificial Intelligence is the ability
of a machine to simulate human cognitive behavior and
skills. It is an area of computer science that makes use
of algorithms (rules/criteria) that analyze patterns and
interpret huge volumes of input data.
Machine learning, a subset of AI, enables processing
of this information using models to identify patterns in
training data and make forecasts on current/test data,
thereby providing meaningful conclusions. Based on
whether the algorithms use labeled or unlabeled data with
respect to outcomes, machine learning can be:
1. Supervised (data labeled with outcome)
2. Unsupervised (data with no tagged outcomes)
3. Reinforced

Reinforcement learning is forcing the system to learn
through feedback – either by reward or penalty. Systems
can also be programmed to learn from the input data in
multiple steps, in which the output of one step is used for
further feature extraction and classification in the next
step, leading to generation of several hidden layers. This
method, called deep learning, is one of the most-preferred
techniques used to implement ML. It involves the machine’s
ability to replicate the structure and function of neural
networks in the human brain to learn complex things.
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Since AI incorporates both data analytics and
predictive analysis, it has received much traction over
the recent years in the healthcare and research fields.
Currently, approximately 86 percent of health care
provider organizations, life science companies and
technology vendors are using AI technology and, according
to one forecast [1], the spending is poised to increase to
$52.2 billion by 2021. Accordingly, some of the best
applications of AI in healthcare involve making a diagnosis,
and analyzing and offering clinical decision support
(Figure 2).

AI as a Screening and Diagnostic Tool
In 2016, Gulshan et al [2] used a deep convolutional neural
network to detect diabetic retinopathy and macular
edema. Data from 128,175 retinal fundus images were
used to train the computer; these images were previously
evaluated for retinopathy by certified ophthalmologists.
Results indicated that the algorithm achieved high
sensitivity (0.97) and specificity (0.92) in classifying images
eligible for an ophthalmology referral. This technology,
developed by researchers from Alphabet’s AI subsidiary
DeepMind, has the potential to increase the speed and
accuracy of retinopathy screening, early detection and
©2018 Altruista Health. All rights reserved.

treatment. That could create cost savings and improve
care management among the diabetes population [3]. The
FDA has now approved the marketing of the first medical
device, called IDx-DR, that uses an AI algorithm to detect
diabetic retinopathy [4].
Researchers have effectively used computer vision, a
type of AI, for screening and evaluation of tuberculosis by
identifying patterns in chest X-rays. Imagen’s OsteoDetect
is one of the first software applications cleared by the FDA
for analyzing wrist X-rays to detect joint injuries and distal
radius fracture. This software was based on an AI algorithm
trained on more than 1,000 radiographic images [5].
Schizophrenia is characterized by disarrayed thoughts
that are reflected in speech patterns. Researchers at
Columbia University and psychiatrists at IBM were able to
accurately detect which youth were at risk for developing
psychosis within the subsequent two years, based on
speech analytics. This could pave the way for targeted
preventive treatment before the onset of psychosis [6].
While automated speech recognition has drastically
reduced the time required to type clinical notes, NLP has
also shown promise for extracting terms hidden within the
EHRs that are relevant to social determinants of health
(SDOH), and predicting which patients are at high risk for
psychosocial challenges. Molly (developed by Sensely) is

a digital/virtual nurse which helps to monitor the patient
condition remotely and, based on the speech recognition
algorithm, offers appropriate advice. It also doubles up as
a chatbot.
Watson by IBM is a supercomputer that combines
text mining and cognitive computing to provide answers to
questions. In healthcare, it helps oncologists in delivering
personalized care for at least 13 different types of cancer [7].
It also sits on the “tumor board” among doctors for
deciding on cancer treatment options in some hospitals in
South Korea and India!

AI in Facilitating Treatment
and Medication Management
Medication adherence describes the degree to which a
patient follows a healthcare provider’s recommendations
for following a diet, taking medications or implementing
lifestyle changes. For several reasons, however, many
people fall out of adherence. Non-adherence in the United
States causes a high financial burden, estimated around
$300 billion each year. Suboptimal adherence also places
patients at increased risk for complications. Keeping this in
mind, in 2017, Labovits et al [8] made use of an AI platform
on the mobile device for measuring medication adherence
in 28 stroke patients who were on oral anticoagulation
therapy. The algorithm could identify the patient and
medication, and confirm ingestion. The software provided
medication reminders and dosing instructions. It also
extended adherence interventions like notification triggers
for late doses and automated text messages to the staff
in case of missed doses or incorrect usage. The authors
found that adherence was 100 percent in the intervention
group (daily monitoring by AI platform), compared with
50 percent in the control group (no daily monitoring).
Similar technologies have been deployed on smartphones
by Aicure, Neura [3,9]. Separate studies have also
been conducted to assess medication adherence in
clinical trials [10].

AI Boosts Predictive Analytics
One of the major reasons for recurrent increased costs
in care management is hospital readmission. Machine
learning has long been explored to better understand
hospital readmission risks. It can analyze datasets
containing many dependent and independent variables
or features, such as age, gender, past medical conditions,
medication history, SDOH, hospital visits and length of
stay, with which an outcome like increased readmission
risk may or may not be linked. This is done using linear
regression or other statistical models like the logistics
regression, decision tree, random forests and the like,

which allow modelling to find patterns within the individual
parameters and outcomes; and extrapolate those patterns
to new data, thereby predicting the likelihood of a defined
clinical outcome [3].
One technology developed by the Partners Connected
Health called, “explainable AI,” makes use of approximately
3,000 variables from data related to medication adherence,
clinic notes and imaging reports in an algorithm for
predicting the risk of 30-day readmission in patients with
heart failure. Readmission scores are assigned based on
unique set of variables that contribute to readmission risk
for patients. Their research has shown that this technology
has the potential to save $7,000 per patient per year.
Additionally, the technology can help clinicians identify and
prioritize patients for readmission prevention programs
following discharge from the hospital. When compared
with data from about 12,000 heart failure patients, results
showed significant reduction in the number of patient
readmissions [11].
Researchers have been able to predict the occurrence
of diabetes based on medical/drug claims data and patient
surveys in pre-diabetic and non-diabetic populations.
Using the decision tree approach, the study spanning
more than five years weighed several risk factors like BMI,
cholesterol, age, hypertension and smoking to determine
the best predictors of diabetes [12].

AI can Expedite Drug Discovery
AtomNet, a system built by Atomwise, attempted to
generate potential drugs for Ebola and multiple sclerosis.
The algorithm learns the interactions between molecules.
The structural 3D neural network then generates a series
of synthetic compounds (simulated drugs), and predicts
the likelihood of interactions between the two molecules.
If a drug is likely to interact with the specific molecule, it can
be synthesized and tested via traditional clinical trials [13].

AI can Aid in Precision Medicine
Precision medicine refers to patient-specific treatment,
taking into consideration the individual variability in
genes, environment and lifestyle factors for each person.
Personalized or precision medicine helps in understanding
the genetic makeup of diseases; hence the treatment
is specific to a person rather than a “one size fits all”
approach. In recent times, healthcare and medicine have
shifted from generalized solutions toward prevention,
personalization and precision, driven by the enormous
influx of patient data, especially that which is generated
from “panomics” (genomics, proteomics, metabolomics,
transcriptomics). These large data on an individual’s
genome, produced through several sequencing projects
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like the 100,000 Genomes Project and ENCODE, offer an
opportunity for machine learning and have a significant
impact on precision medicine, particularly in the fields of
autoimmune disease, infectious disease and cancer.
Expressed genes transcribe into RNA, which is then
translated into sequences of amino acids in a protein.
Measuring this rate of protein production from the DNA
at a small scale is easier compared to that at a large scale.
The use of AI and ML algorithms can make this process
more practical and efficient. AI could help in measuring at
once the transcription of all genes in an organism! They
can be used in both prediction and interpretation of how
genetic variation influences metabolism, DNA repair and
cell growth. AI could also play a crucial role in predicting a
clinical phenotype or disease that manifests from variability
in the genes constituting the genotype of an individual [14].
Deep Genomics is working on identifying patterns of
mutations in large data sets of genetic information
and their correlation to disease. They are working on a
new generation of computational technologies that can
tell physicians what will happen within a cell when the
DNA is altered by genetic variation, whether natural or
therapeutic.

Challenges
There are several challenges in developing and deploying
AI in healthcare. It is extremely important to devise proper
guidelines and regulations for assessing the safety and
efficacy of AI systems. The user interface provided to the
clinicians must be intuitive and user-friendly, and proper
training should be given on the basic concepts/working
methods of AI to augment the combined potential.
The algorithms can be underperforming in novel
cases of drug side effects or treatment resistance if there
are no prior examples available at the time of training. This
emphasizes the need to retrain AI algorithms on a regular
basis as the dataset evolves. This should happen after the
initial deployment and on a specific dataset whenever
they are brought to a new setting, to ensure relative
applicability [15,16].

Conclusion
The demand for data-driven insights that support higher
quality, safer and more efficient patient care could bring
numerous opportunities to vendors, developers and
their clients over the coming years. Once proven as safe
and efficient, AI has the biggest potential for being a
breakthrough disruptive technology in the healthcare
domain as it empowers the transition from traditional
medicine to one that is shared by the patient and care
providers. It could enable better disease surveillance,
facilitate early detection, allow for improved diagnosis,
uncover novel treatments, and create an era of truly
personalized medicine and improved healthcare.
Keywords: artificial intelligence, machine learning,
deep learning, healthcare, managed care, precision
medicine, predictive analytics, Altruista Health
References

1. https://www.idc.com/getdoc.jsp?containerId=prUS43662418
2. https://jamanetwork.com/journals/jama/fullarticle/2588763
3. https://www.nature.com/articles/s41746-017-0012-2
4. https://www.fda.gov/newsevents/newsroom/pressannouncements/ucm604357.htmt
5. https://healthitanalytics.com/news/fda-clears-marketing-for-ai-algorithm-to-detectwrist-fractures
6. https://www.ibm.com/blogs/ibm-anz/ai-and-mental-health/
7. https://www.ibm.com/blogs/watson-health/watson-health-get-facts/
8. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5432369/
9. https://aicure.com/clinical-research/
10. https://www.healthcatalyst.com/machine-learning-in-healthcare-aids-cliniciandecisions
11. https://www.healthleadersmedia.com/innovation/explainable-ai-could-reducereadmissions-and-win-clinicians-trust
12. https://www.ibm.com/blogs/watson-health/cognitive-computing-can-help-predictdiabetes-risk/
13. https://www.atomwise.com/2015/03/24/new-ebola-treatment-using-artificialintelligence/
14. http://amitray.com/artificial-intelligence-precision-medicine/
15. https://svn.bmj.com/content/2/4/230
16. https://www.tandfonline.com/doi/full/10.1080/23808993.2017.1380516

CONTACT US
hello@altruistahealth.com
703.707.8890
altruistahealth.com

