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Leadership
Spotlight

Dr. Rob DiCicco: IBM Watson
Health Deputy Chief Health
Officer Life Sciences

Dr. Rob DiCicco joined IBM Watson
Health as Deputy Chief Health
Officer Life Sciences in November of
2019 after a nearly 30-year career
in pharmaceutical research and
development. Dr. DiCicco spent 25
years with GlaxoSmithKline where
he served in a variety of leadership
positions including Vice President
of Clinical Pharmacology Sciences
and Study Operations. Rob received
his Doctor of Pharmacy Degree from
the University of the Sciences in
Philadelphia.
Continues
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Leadership Spotlight
Continued

As we continue to move from a fee-forservice model of reimbursement to one
that is value based, the importance
of outcomes-based clinical and cost
endpoints continues to increase. The
ability to leverage real-world evidence
(RWE) and artificial intelligence (AI) to
deliver actionable insights at the point
of care is one of the most important
opportunities and challenges as we
attempt to harness the power of “Big
Data” and analytics.
This opportunity is recognized by
many, including the United States
government. Signed into law in 2016,
the 21st Century Cures Act covers
a variety of healthcare policy issues
including the opioid crisis, National
Institutes of Health (NIH) funding,
precision medicine, antimicrobial
stewardship and RWE among others.
The stated purpose of this legislation
is “An Act: To accelerate the discovery,
development, and delivery of 21st
century cures, and for other purposes.”
This legislation requires the Food and
Drug Administration (FDA) to establish
a program to evaluate RWE as a
means of evaluating new indications
for approved medicines and fulfilling
post-licensing commitments. The

FDA is just beginning to realize the
potential of this approach. RWE
could potentially help make this
process more efficient. For example,
in 2019, the FDA approved Pfizer’s
Ibrance® (palbociclib) in combination
with endocrine therapy for hormone
receptor (HR)-positive, human
epidermal growth factor receptor
2 (HER2)-negative advanced or
metastatic breast cancer in men. The
FDA used real-world tumor response
and safety data from electronic health
records to support a labelling claim
without conducting a randomized
controlled trial in that setting. This
is just one example of how RWE has
the potential to revolutionize how
medications come to market more
quickly and efficiently.
IBM® MarketScan® claims and IBM®
Explorys® clinical data sets have been
used to study disease progression,
treatment patterns, health outcomes,
as well as their associated costs.
Results from these studies have
been published in over 2,300 peerreviewed publications and utilized to
influence policy decisions and educate
healthcare providers and payers.
In this update, we share studies
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published in the fourth quarter of 2019.
For example:
– MarketScan Commercial and
Medicare Supplemental Claims
Database helped Alford, Ng and
Meade describe new methods to
utilize visual analytics to assess
outcomes in asthma patients.
– The value of collecting data from
patients in the real world is further
demonstrated by the presentation
of a model to predict nocturnal
hypoglycemia, as described in a
paper by Vu, Kefayati, Idé, et. al.
IBM Watson Health brings together
researchers, data scientists, clinicians,
and other leaders in healthcare to help
solve the industry’s biggest challenges.
For example, in life sciences, we
help our clients uncover new
insights designed to improve clinical
development and commercialization.
In November 2019, IBM Watson
Health released IBM Study Advance,
a cloud-based software solution that
designed to help optimize clinical
trial study design using real-world
patient data, which can significantly
improve study execution. In its first
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release, IBM Study Advance uses
MarketScan data to help inform cohort
development, as well as inclusion
and exclusion criteria. Failure to
adequately describe the appropriate
study population routinely can result
in failure to recruit to plan, significant
delays in study completion and
costly amendments. As we work with
individual clinical trial sponsors, we
plan to explore using additional clinical
sources to meet their needs.
There is a lot of potential to help
improve healthcare with more effective
use of RWE. As you review the data
and evidence in this update, you’ll see
that 14 out of the 25 featured studies
employed RWE to gain insights. We
hope you are as excited as we are
about how the field is evolving.
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Leadership Spotlight
Continued

Footnote links
Scan the QR code with your smartphone camera
or type the URL to get access
to the referenced content

1 21st Century Cures Act. H.R.
34, 114th Congress. 2016
ibm.biz/wh2020q4_1

2 FDA website revised 4/2019
ibm.biz/wh2020q4_2

3 Alford SH, Ng TH, Meade D. New
Methods for analyzing clinical
and cost outcomes in asthma
with interactive analytics. Value
in Health 2019, 22: Supplement
3, S585.
ibm.biz/wh2020q4_3

4 Vu L, Kefayati S, Idé T, et. al. Predicting
nocturnal hypoglycemia from continuous
glucose monitoring data with extended
prediction horizon. Presented at the AMIA
Symposia 2019
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Scientific
Spotlight
#1
Weather Conditions
as Predictors of Severe
Migraines: A Case-crossover
Study Using Linked Weather
and Claims Data
Thiel E, Irwin D. Paper presented at: ISPOR
Europe 2019; 2019 November; Copenhagen,
Denmark.

Read more
ibm.biz/wh2019q4_10
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Migraines can be debilitating and may be more likely following environmental
stimuli. Weather has been perceived as a trigger; however scientific data showing an
association are inconsistent

34,776

Linked claims and weather data for
34,776 patients with severe migraine
from each major US region

↑19%

Odds of migraine increased by 19%
for each 1 inHG unit increase in the
day’s maximum barometric pressure

Studying a novel set of linked
weather and administrative
medical claims data may
offer insight into the impact
of weather on health
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Scientific
Spotlight
#2
Enabling Care Continuity
Using a Digital Health
Wallet (DHW)
Osebe S, Wachira CM, Matu F, Bore N,
Kaguma D, Mutahi J, Ogallo W, Cintas C,
Remy SL, Walcott A, Weldemariam K. Paper
presented at: IEEE International Conference
on Healthcare Informatics (ICHI); June13,
2019; Xi’an, China.

Read more
ibm.biz/wh2019q4_21
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Health Information Exchange (HIE) presents a number of challenges for payers,
providers and patients, including poor care coordination, duplication of tests and
prescriptions, and inefficient use of healthcare resources. These challenges are
amplified in low-resource settings where patient data are in fragmented systems.

Core capabilities
of the constructed
DHW platform

Patient management and control
of health data
Integrates health data across
separate health facilities
Blockchain orchestration of workflows
and data transferred between
providers and systems
Adheres to FHIR3 data sharing
standards
Hybrid cloud solution with consent
and Hyperledger fabric
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Scientific Spotlight #2
Continued

Constructed blockchain enabled platform for the DHW
to enable complex clinical care workflows:
Patient Access
↕
Application
Services Layer

Provider Access
↕

DHW App Service; Anomalous Patterns of Care Service; Care
Guidelines Service; Patient Conversation Service; Off-Ledger Storage

Metadata, Events, Consent, Authentication

Platform
Services Layer

Workflow Engine

Consent Manager

Workflow Transactions, Consent Transactions

Clinical
Flows
Blockchain
Layer

On-Ledger
Storage

Hospitals
and Users

Consent

Data
Exchange
Service

Hiperledger Fabric

Hospitals – Clinics – Labs – Imaging Facilities – Pharmacies
Blockchain-enabled Patient Consent Network

Data Sources
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Research
Publications highlighting emerging technologies, pre-commercial
research, and investments for the innovations of tomorrow

Oncology

Cancer patients’ emotional health
discovering: influences of health
literacy, fatalism and social
support
AMIA 2019

Health literacy level was found to be
negatively associated with cancer
fatalism, which was negatively
associated with the emotional health
of patients with cancer in a study that
analyzed data from the National Cancer
Institute’s Health Information National
Trends Survey (n = 479). Alternatively,
social support had a positive effect on
patients’ emotional health.

Read more
ibm.biz/wh2020q4_4
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Real World Evidence
Publications featuring our unique data assets
and industry-leading scientists

Endocrinology and Metabolism

Endocrinology and Metabolism

Association between switching to
a high-deductible health plan and
discontinuation of Type 2 diabetes
treatment

Alterations in patient weight and
clinical factors following gastric
bypass surgery

JAMA Network Open

No significant overall difference in
discontinuation of antihyperglycemic
medications was found between patients
with type 2 diabetes enrolled in highdeductible health plans (HDHP) and
non-HDHP (n=2980) in an analysis of
MarketScan commercial claims data.
However, patients who switched to an
HDHP were more likely to not refill brand
name medications than those in a nonHDHP [81 of 396 (20.5%) vs 61 of 437
(14%), respectively; P =0 .009].

Read more
ibm.biz/wh2019q4_5
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ISPOR Europe 2019

Six months after a gastric bypass
procedure was performed in 1,556
adults, as identified in the IBM
MarketScan® Explorys® Claims-EMR
Dataset, the percentage of patients with
a BMI greater than or equal to 40 mg/
kg2 (classified as morbidly obese) fell
from 72.7% to 12.9%. Improvements
in key clinical measures and decreased
healthcare costs were also noted 6 and
12 months following surgery.

Read more
ibm.biz/wh2019q4_6
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Real World Evidence
Continued

Hematology

Infectious Diseases

Economic burden of end organ
damage among patients with sickle
cell disease in the US

Factors associated with measles
transmission in the United States
during the postelimination era

Presented at ASH Annual Meeting
2019

JAMA Pediatrics

In an analysis of IBM MarketScan®
Medicaid database claims for 10,784
patients with sickle cell disease the
costs incurred by patients with end organ
damage in the first year after stroke were
4.68 times as high as those of patients
without any organ damage.

An analysis of 2,218 confirmed cases of
the measles and transmissions of the
disease in the United States, found that
measles transmission was least likely to
occur from individuals who received two
doses or more of the measle vaccine and
that unvaccinated patients with measles
were approximately three to four times
more infectious than those who received
one or two vaccinations.

Read more
ibm.biz/wh2019q4_7

Read more
ibm.biz/wh2019q4_8
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Neurology

Neurology

Predictors of preventive therapy
non-persistence among patients
with migraine

Weather conditions as predictors
of severe migraines – a casecrossover study using linked
weather and claims data

Academy of Managed Care
Pharmacy Nexus 2019

Persistence of preventive migraine
medication was low, 20-28% across
different measures of persistence, 12
months after initiation for 94,646 adult
patients with migraine identified in the
IBM® MarketScan® databases. Male
sex, select pre-initiation conditions such
as chronic pain and constipation, and
pre-initiation use of NSAIDS and strong
opioids were also risk factors for nonpersistence.

Read more
ibm.biz/wh2019q4_9
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ISPOR Europe 2019

The odds of a severe migraine event
increase by 19% (OR: 1.189; p=0.001)
for each 1 inHg unit increase in the day’s
maximum barometric pressure in a study
of the linked weather and administrative
claims database, IBM® MarketScan®
Weather Database.

Read more
ibm.biz/wh2019q4_10
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Real World Evidence

Continued

Psychiatric

Psychiatric

Annual cost of major depressive
disorder and impact of key
clinical events

Comparison of healthcare resource
utilization (HCRU) and expenditures
among US commercially-insured
patients with opioid use disorder
(OUD) by type of medicationassisted treatment (MAT) received

Academy of Managed Care
Pharmacy Nexus 2019

ISPOR Europe 2019
Mean per patient per year (PPYY)
healthcare costs were $10,074
(outpatient 59%, inpatient 21%,
outpatient pharmacy 20%) for 455,082
newly diagnosed adults with major
depressive disorder and a new antidepressant prescription identified in
the IBM® MarketScan® Commercial
database. Clinical events of interest with
the highest mean PPYY cost were brain
stimulation therapy ($49,121), severe
mental health disorder ($23,096), and
MDD-related hospitalization ($15,941).

Read more
ibm.biz/wh2019q4_9

Naltrexone initiators had a higher
number of all-cause outpatient
encounters (mean=88.05; 64.45;
68.89) and outpatient costs
(mean=$15,318.19; $7,454.79;
$6,037.04) than buprenorphine and
methadone, respectively, six months
after initiation of medication-assisted
treatment for opioid use disorder as
studied in 37,705 patients in the IBM®
MarketScan® Commercial claims and
encounters database.

Read more
ibm.biz/wh2019q4_11
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Psychiatric

Psychiatric

The characterization of trends in
mental illness in the United States

Opioid prescribing rates from
the emergency department:
down but not out

Academy of Managed Care
Pharmacy Nexus 2019 – Silver
Medal Awardee

In a study evaluating the real-world
prevalence of mental illness, the overall
prevalence in patients captured in the
IBM® MarketScan® database in 2017
was 16%, with anxiety (10.2%) and
depression (6%) being the most common
diagnoses. Increased age was associated
with a higher prevalence of mental
illness in females, while prevalence in
males peaked in adolescence and older
adulthood.

Read more
ibm.biz/wh2019q4_9
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Drug and Alcohol Dependence

In an analysis of 19.1 million emergency
department (ED) visits captured in the
IBM® MarketScan® Research Database,
ED opioid prescribing rates declined from
2010 to 2016; however, approximately
15% of ED patients still received opioid
prescriptions in 2016.

Read more
ibm.biz/wh2019q4_12
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Real World Evidence
Continued

Respiratory

Respiratory

New methods for analyzing clinical
and cost outcomes in asthma with
interactive visual analytics

Pollen exposure and asthmarelated healthcare resource
utilization in children with asthma:
an analysis of patient-level claims
and linked weather data

ISPOR Europe

ISPOR Europe

IBM® Access and Value Connect was
used to quickly visualize a disease
model comparing costs and outcomes
for 222,312 adult and pediatric
asthma patients with claims in IBM®
MarketScan® Commercial and Medicare
Supplemental databases.

Read more
ibm.biz/wh2020q4_3

In an analysis of data from 225,776
children with asthma in the IBM®
MarketScan® Commercial database
linked with IBM MarketScan Weather
database, incidence rates per 100,000
patient days for both asthma-related
inpatient admissions and emergency
department visits were highest when
pollen counts were high/very high (grass:
IP 2.41, ED: 37.88; tree: IP 1.83, ED
28.42).

Read more
ibm.biz/wh2019q4_13
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Real World Evidence and
Artificial Intelligence Combined
Studies applying artificial intelligence technologies, such as machine
learning, to deliver more robust insights from real world data

Endocrinology

Women’s Health

Predicting nocturnal hypoglycemia
under free-living conditions from
continuous monitoring data with
extended prediction horizon

Use of comprehensive health
records to improve breast cancer
risk prediction

AMIA Annual Symposium 2019

A model to predict nocturnal
hypoglycemia with a 6-hour horizon
demonstrated an overall prediction
performance of 0.84, with 0.90 for early
night and 0.75 for late night as measured
by the area under the curve of the
receiver operating characteristics curve.

Read more
ibm.biz/wh2019q5_14
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Radiological Society of North
America 2019 Scientific Assembly
and Annual Meeting

A machine learning model based on
17,651 clinical factors outperformed
the state-of-the-art Gail model for
predicting 1-year breast cancer risk in
women as measured by the area under
the curve (AUC) of the receiver operating
characteristics curve (ROC). Following
training and testing using clinical data
of 68,342 women who had undergone
mammography screening, the machine
learning model achieved an ROC AUC
of 0.74 (95% CI, 0.72-0.77) versus the
Gail model ROC AUC of 0.55 (95% CI,
0.51-0.58).

Read more
ibm.biz/wh2019q4_15
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Artificial Intelligence
Publications featuring our AI-enabled solutions and technologies

Cardiovascular

Imaging

Automatic detection of aortic
dissection using contrast X-ray
computed tomography (CT)

Automatic patient data
summarization for radiologist

Radiological Society of North
America 2019 Scientific Assembly
and Annual Meeting

A new automated algorithm to detect
aortic dissection in contrast computed
tomography (CT) studies achieved a
performance of 0.982 as measured by
area under the curve of the receiver
operating characteristics curve (ROC
AUC) of 0.982 (95% CI: 0.955-0.998).
Future application of such algorithms
may have the potential to improve time
to diagnosis.

Read more
ibm.biz/2019q4_16

Radiological Society of North
America 2019 Scientific Assembly
and Annual Meeting

In an evaluation of an electronic health
record (EHR) summarization template
that expanded 1,385 radiologist-chosen
seed concepts into 29,798 clinically and
semantically relevant concepts, 97.32%
of clinical concepts were found to be
useful and relevant following clinician
review. This approach keeps the clinician
input at the center while applying a rich
ontology to produce a holistic view of a
patient’s EHR.

Read more
ibm.biz/wh2019q4_17
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Oncology

Oncology

A pilot study to implement an
artificial intelligence system (AI)
for gastrointestinal cancer clinical
trial matching

Association of mutational profile
and human papillomavirus status
in patients with head and neck
squamous cell carcinoma

Annals of Oncology

Association for Molecular Pathology
Conference

In a pilot study of 35 patients with
newly diagnosed gastrointestinal
cancer, clinical research coordinators
using Watson for Clinical Trial Matching
screened patients against criteria for 50
clinical trials and identified more studies
in less time than manual screening
methods.

The tumor profiles of human
papillomavirus (HPV)-positive and
-negative head and neck squamous cell
carcinomas (HNSCC) were found to be
different, with mutations within TP53 and
the p16/CDK/Rb pathways more common
in p16-negative tumors (non-HPV)
and RAS pathway mutations occurring
exclusively in p16-positive HPV tumors.
In this study, IBM® Watson for Genomics
was used to identify and annotate
clinically relevant variants in HPV
positive and HPV negative head and neck
squamous cell cancer (HNSCC) cases.

Read more
ibm.biz/wh2019q4_18
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Read more
ibm.biz/wh2019q4_19
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Artificial Intelligence
Continued

Oncology

Population Health

Experience and lessons learned
from global implementation
of clinical decision support for
oncology

Enabling care continuity
using a digital health wallet

International Congress on Cancer
and Clinical Oncology

This paper describes how Watson for
Oncology was successfully implemented
and used in diverse cancer care settings
in the United States, India, Korea,
Thailand, Taiwan, and Brazil.

Read more
ibm.biz/wh2019q4_20

IEEE Xplore. Best Paper
Honourable Mention at the 2019
IEEE International Conference on
Healthcare Informatics (ICHI)

This paper describes the development of
the Digital Health Wallet, constructed as
a secure blockchain-enabled system to
manage the secure access to healthcare
encounter data and referral information
between participating providers, as
controlled by the permissions (consent)
determined by the patient.

Read more
ibm.biz/wh2019q4_21
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Population Health

Population Health

Making study populations visible
through knowledge graphs

Sonoma county empowering
caseworkers to better serve
the most valuable

18th International Semantic Web
Conference

Researchers constructed a Study Cohort
Ontology (SCO) to assist clinicians with
understanding how well their patient
population matches the study cohorts
used to develop clinical practice
guidelines.

Read more
ibm.biz/wh2019q4_22
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AMIA Annual Symposium 2019

IBM and Sonoma County California
partnered to create a three-pronged
approach to help the most vulnerable
and complex citizens of the county by
creating a system that could identify
vulnerable citizens, match them with
needed resources, coordinate their
housing needs using a multidisciplinary
team, and create a master data index
from multiple relevant sources of
information about these citizens.

Read more
ibm.biz/wh2019q4_23
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Artificial Intelligence
Continued

Psychiatric

Psychiatric

Artificial intelligence for mental
health and mental illnesses: an
overview

Novel online behavioral health
platform for delivery of evidencebased psychological resilience
skills training program

Current Psychiatry Reports

A review of 28 studies focused on
applying artificial intelligence technology
to predict, classify, and subgroup mental
health illnesses found high accuracies
in the mostly proof-of-concept work,
pointing towards the potential of using
machine learning algorithms to provide
insights into mental health with further
research.

Read more
ibm.biz/wh2019q4_24

APHA 2019

In a pilot study, remote employees of a
single company tested a cloud-based,
evidence-based psychological resilience
skills training platform and experienced
a 41% reduction in perceived stress
(p<0.00001), a 41% reduction in anxiety
(p<0.005) and a 34% reduction in
depression (p<0.005).

Read more
ibm.biz/wh2019q4_25
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Contact us

Stay subscribed to keep up to date
on how we’re helping our clients and
partners around the globe accelerate
innovation and tackle some of the
world’s biggest health challenges with
data, analytics and AI.
For additional information, or
to receive the full list of studies
published in the fourth quarter of
2019, please contact Jill Pritts
at jpritts@us.ibm.com.
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