Q4 2020 Healthcare
Scientific Update
IBM has a long legacy of leading with science. In 2020, IBM published or presented
more than 400 healthcare manuscripts and scientific posters across the world.
These publications and presentations, authored or co-authored by IBM authors,
reflect research on our offerings, the use of real-world data sets, new technologies
and our scientific expertise.
This update provides an overview of some of these compelling publications.
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Introduction
Research and Radiology: Potential of AI in Refined Workflow and Insights
Two of the world’s largest radiological conferences, the Radiological Society of North America
(RSNA) 2020 and the 2020 International Conference on Medical Image Computing &
Computer Assisted Intervention (MICCAI), occurred during the 4th quarter of 2020. Around the same time, the
American Medical Informatics Association’s annual symposium (AMIA) had a strong representation of imaging
focused informatics indicating a widespread interest in exploring how varying technology can assist the field.
Despite the challenges of a virtual knowledge sharing in the midst of a pandemic, radiology clinicians and
researchers came together at these events to discuss their scientific findings, experiences, challenges and the
evolving technologies that have the potential to augment radiologists in their work caring for people in the most
accurate, timely, safe and meaningful ways possible.
At these conferences, IBM and IBM Watson Health and our collaborators had the opportunity to showcase
research findings which have the potential to enhance radiologists’ abilities to manage their workloads and assist
them in identifying missed findings.
Exciting work out of IBM Research presented by Dr. Michal Chorev and co-authors at the MICCAI conference,
demonstrated the potential of artificial intelligence systems as a safety net to provide radiologists with a layer of
review to flag screening mammography or mammography/ultrasound images with the systems detecting up to
10.7% and 11.7% of radiologists missed cancers respectively. In their study, the AI safety net was able to assist
radiologists in detecting missed cancers without raising any false alerts1.
Dr. Benedict Graf and co-authors developed a multi-algorithm pneumothorax detection pipeline with a 0.958
area under the curve (AUC). Even better, the studies revealed that the deep learning methodologies were not
biased by the presence of chest tubes which can be a confounding factor2.
Dr. Tanveer Syeda-Mahmood’s team’s work on extracting and learning fine-grained labels from chest radiographs
won this year’s Homer Warner Award for the AMIA best paper. This IBM Research team developed a new deep
learning methodology to enable a highly accurate label extraction process from chest x-ray radiology reports
covering nine different modifies such as laterality, location, severity, size and appearance3. It is hoped that these
methodologies will assist with automated preliminary reads of a common diagnostic exam in emergency rooms
and intensive care units.
These studies and several other imaging related work are featured in this quarter’s scientific healthcare review.
In addition, several peer-reviewed publications are highlighted to provide insights into how real-world data, AI
and the combination of both can assist healthcare industry stakeholders learn how to move the needle to making
healthcare more efficient, efficacious and impactful.
David Gruen, MD, MBA
Deputy Chief Health Officer IBM Watson Health
1.

2.
3.

Chorev M, Shosan Y, Sprio A et al. The case of missed cancers: applying AI as a radiologist's safety net. In: Martel A.L. et al. (eds)
Medical Image Computing and Computer Assisted Intervention – MICCAI 2020. MICCAI 2020. Lecture Notes in Computer Science, vol
12266. Springer, Cham. https://doi.org/10.1007/978-3-030-59725-2_22
Graf B, Sitek A, Katouzian A, Lu YF et al. Pneumothorax and chest tube classification on chest x-rays for detection of missed
pneumothorax. ML4H Extended Abstract arXiv. 2020 Nov. 14. ArXiv Index: 1-6. 2011.07353v1.
Syeda-Mahmood T, Wong KCL, Wu JT, Jadhav A, Boyko O. Extracting and learning fine-grained labels from chest
radiographs. arXiv. 2020 Nov. 18. AMIA Homer R. Warner Award AMIA 2020
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Quarterly Study Highlights

Schudlo L, Xie Y, Small K, Graf B. Improving Vertebral Fracture Detection in Standard Chest X-Rays Using an
Ensemble of Image Views. Poster presented at: RSNA 106th Scientific Assembly and Annual Meeting 2020,
Chicago, IL, November 29 – December 4, 2020.

McKillop M, Preininger AM, Steben T, Draulis K, Kutub N, Jackson GP. Adoption and impact of a personalized
and data-driven health benefits decision-support tool. Poster presented at: AMIA 2020 Virtual Annual
Symposium. November 14-18, 2020; Virtual. https://www.amia.org/amia2020
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4Q Scientific Publication and Presentation Highlights

Artificial Intelligence – Publications Featuring Our AI-enabled Solutions, Technologies and Research
Birnbaum ML, Norel R, Van Meter A et al. Identifying signals associated with psychiatric illness utilizing
language and images posted to Facebook. NPJ Schizophr. 2020 Dec 3;6(1):38. doi: 10.1038/s41537020-00125-0.
This machine learning study compared the social media messages/images of 223 study participants with
schizophrenia spectrum disorders (SSD) and mood disorders before their first hospitalization to volunteers
without those disorders. Machine learning algorithms were able to distinguish the social media posts of
those with SSD and MD over a year in advance of hospitalization.
Anand V, Bilal E, Ho B, Rice JJ. Towards motor evaluation of Parkinson's Disease patients using
wearable inertial sensors. Proceedings of the AMIA 2020 Annual Symposium. AMIA; 2020:205-212.
Kinematic features, detecting movements from sensor devices located on the feet, wrists, lumbar and
sternum, were monitored for 35 people with Parkinson’s disease (PD). Features related to the subjects’
whole-body turns and pronation-supination motor events could accurately deduce cardinal signs of PD like
bradykinesia and posture instability and gait disorder.
Graf B, Sitek A, Katouzian A, Lu YF et al. Pneumothorax and chest tube classification on chest x-rays for
detection of missed pneumothorax. ML4H Extended Abstract arXiv. 2020 Nov. 14. ArXiv Index: 1-6.
2011.07353v1.
The researchers developed a multi-algorithm image pneumothorax detection pipeline chest radiographs
which achieves state of the art performance (Area Under the Curve of 0.958) without being biased by the
presence of chest tubes.
Bettencourt-Silva JH, Mulligan N, Jochim C et al. Exploring the social drivers of health during a pandemic:
leveraging knowledge graphs and population trends in COVID-19. Stud Health Technol Inform. 2020
Nov 23;275:6-11. doi: 10.3233/SHTI200684.
A population-level Google Trends knowledge graph of social determinants of health was constructed by
analyzing published COVID-19 research at the start of the pandemic. Several related social and health
concepts were identified with the potential to provide insights into vulnerable populations throughout the
pandemic.
Bonin F, Gleize M, Hou Y et al. Knowledge extraction and prediction from behavior science randomized
controlled trials: a case study in smoking cessation. Proceedings of the AMIA 2020 Annual Symposium.
AMIA; 2020:253-261.
Natural language processing and reasoning models were utilized to create algorithms with the ability to
extract clinical trial information from published randomized controlled trial literature.
2020 Q4 Healthcare Scientific Update

4

Eyigoz E, Courson M, Sedeño L et al. From discourse to pathology: Automatic identification of Parkinson's
disease patients via morphological measures across three languages. Cortex. 2020 Nov;132:191-205.
doi: 10.1016/j.cortex.2020.08.020. Epub 2020 Sep 8.
Investigators studied the language patterns of people with Parkinson’s disease (PD) and controls across
three different languages, Spanish, German and Czech to determine whether frontostriatal language
functions could be indicators of disease across different languages. Machine learning classifications rates
correctly identified those with PD versus controls across all three languages.
Ganguli I, Gordon WJ, Lupo C, Sands-Lincoln M, George J, Jackson GP, Rhee K, Bates DW. Machine learning
and the pursuit of high-value health care. NEJM Catalyst Innovations in Care Delivery. 2020 November December. 1(6). doi: 10.1056.CAT.20.0094
Paper explores the impact machine learning methodologies could have in a variety of value related
healthcare use cases including patient care seeking, diagnostic testing decisions and potential treatment
decisions.
Qi M, Cahan O, Foreman MA, Gruen DM, Das AK, Bennett KP. Visualizing inequities in clinical trials using
fairness metrics. Proceedings of the AMIA 2020 Annual Symposium. AMIA; 2020 November:1603-1604.
Machine learning algorithms were developed using Machine Learning Fairness Research methodologies to
allow researchers to study clinical trial representation of race/ethnicity, gender and age as a means to
understand trial representation diversity and inequity.
Wu JT, Syed A, Ahmad H et al. AI accelerated human-in-the-loop structuring of radiology
reports. Proceedings of the AMIA 2020 Annual Symposium. AMIA; 2020 November:1305-1314.
A Natural Language pipeline constructed with a robust vocabulary, was able to extract 83 directly mentioned
abnormalities (Ave. recall=93.83%, precision=94.87%) and 47 abnormality/normality descriptions of key
anatomies from radiology reports.
Chorev M, Shosan Y, Sprio A et al. The case of missed cancers: applying AI as a radiologist's safety
net. In: Martel A.L. et al. (eds) Medical Image Computing and Computer Assisted Intervention – MICCAI
2020. MICCAI 2020. Lecture Notes in Computer Science, vol 12266. Springer, Cham.
https://doi.org/10.1007/978-3-030-59725-2_22
An AI safety net program which alerts radiologists to suspect cases of malignancy for which radiologists
issued a recall was able to assist three out of five radiologists in detecting missed cancers without false
alerts.
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Real World Evidence and Artificial Intelligence – Studies applying artificial intelligence technologies,
such as machine learning, to deliver more robust insights from real world evidence

Syeda-Mahmood T, Wong KCL, Wu JT, Jadhav A, Boyko O. Extracting and learning fine-grained labels
from chest radiographs. arXiv. 2020 Nov. 18. AMIA Homer R. Warner Award AMIA 2020
Researchers developed new deep learning methodology trained using 457 fine-grained chest x-ray image
labels to enable a highly accurate label extraction process from radiology reports covering nine modifiers
such as laterality, location, severity, size and appearance.
Blanc D, Racine V, Deloche M et al. Artificial intelligence solution to classify pulmonary nodules on
CT. Diagn Interv Imaging. 2020 Nov 6;S2211-5684(20)30249-7. doi: 10.1016/j.diii.2020.10.004.
Researchers developed a machine and deep learning algorithm, which demonstrated very promisng
performance for pathological pulmonary nodule detection and classification with 86% specificity (95% CI:
82-92%) and 89% sensitivity (95% CI: 84.83% - 91.03%).
Marchiori C, Dykeman D, Girardi I et al. Artificial intelligence decision support for medical
triage. Proceedings of the AMIA 2020 Annual Symposium. AMIA; 2020:793-802.
Approximately one million teleconsultation records were used to develop a machine learning and natural
language methodology to create personalized questions to help recommend the most appropriate point of
care via a mobile application.
McKillop MM, Preininger AM, Steben T, Draulis K, Kutub N, Jackson GP. Adoption and Impact of
Personalized and Data-Driven Health Benefits Decision-Support Tool. Poster presented at: AMIA
Symposium; November 14-18, 2020; Virtual.
A study of over 18,000 employees’ utilization of IBM® Benefits Mentor to choose between a traditional
Preferred Provider Organization plan (PPO) versus a new Consumer Driven Health Plan (CDHP) offering
found that IBM Benefits Mentor sustained engagement in plan selection with less than 5% of employees in
the CDHP plan reverting back to the PPO in the subsequent year.
Snowdon JL, Chen CH, Kim G, George J, Gagliardi TA, Ball M, Ballen S, Bagchi S. Analysis of machine
learning models and identification of factors for predicting preventive care services usage in a direct
primary care setting. Oral presentation. Proceedings of the AMIA 2020 Annual Symposium. AMIA; 2020
November:1633-1634.
An accurate machine learning model, utilizing EHR, claims and billing data and provider-patient
communications data was developed to predict the patient and practice features most associated with
preventive care visits and preventive care screening in a cohort of 3,707 patients enrolled in direct primary
care at R-Health. Patient-provider communications, higher member age, and overall member health
appeared to be the most significant factors.
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Real World Evidence – Publications featuring our unique data assets and industry-leading scientists
Khursid S, Kartoun U, Ashburner J et al. Performance of atrial fibrillation risk prediction models in over
four million individuals. Circ Arrhythm Electrophysiol. 2020 Dec 9. doi: 10.1161/CIRCEP.120.008997.
The electronic health record atrial fibrillation (EHR-AF) risk scores of over 4.5 million individuals in the IBM®
Explorys Life Sciences data set were validated with the finding that AF risk scores strongly associated with
5-year incident AF, stroke and heart failure.
Kantor D, Mehta R, Pelletier C et al. Treatment patterns and relapses among newly treated multiple
sclerosis patients from a retrospective claims analysis. Clin Ther . 2020 Nov 4;S0149-2918(20)30464-1.
doi: 10.1016/j.clinthera.2020.09.014.
A study of medication persistence in 9,378 newly treated patients with multiple sclerosis (MS) in the IBM®
MarketScan® research database determined that nonpersistence was high overall (39.1%) especially
among oral medication users (33.4%).
Huang H, Wang S, Scheufele E, Dankwa-Mullan I, Jackson GP, Arriaga Y. Early-onset colorectal cancer in
younger patients: a population-based study. Poster presented at: 2020 ASCO Quality Care Symposium;
Oct 9-10, 2020; Virtual.
An IBM® MarketScan® claims data study of patients with colorectal cancer (CRC), found that out of 67,921
adults 15.6% were 18 to 50 years of age. Among those with metastatic CRC, KRAS NRAS or BRAF tumor
mutational analyses were documented in 31.5% of the younger population within 120 days of initial
diagnosis
Samuel S, Erwin A, Meninger S et al. Disease burden and healthcare utilization among patients with
acute intermittent porphyria experiencing chronic pain: analyses from a national healthcare
database. Am. J. Gastroenterol. 2020 Oct. 115:5558.
An analysis of the IBM® MarketScan® Commercial Claims and Medicare Supplemental Databases identified
225 unique patients with the rare metabolic disease acute hepatic porphyria (AHP). 16.0% of these patients
had three or more attacks per year and 66.2% had one or more opioid claims.
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Research – Publications highlighting emerging technologies and research into the innovations of
tomorrow

Chen OY, Cao H, Phan H et al. Identifying neural signatures mediating behavioral symptoms and
psychosis onset: high-dimensional whole brain functional mediation analysis. Neuroimage . 2020 Nov
3;117508. doi: 10.1016/j.neuroimage.2020.117508.
Magnetic resonance imaging data from 263 people, who were clinically at high risk for psychotic disease,
was used to create a brain-wide picture of potentially mediating behavior symptoms and brain regions.
Craig KJT, Fusco N, Lindsley K, Snowdon JL, Willis VC, Arriaga Y, Dankwa-Mullan I. Rapid Review:
Identification of digital health interventions in atherosclerotic-related cardiovascular disease
populations to address racial, ethnic, and socioeconomic health disparities. Cardiovascular Digital Health
Journal. 2020 November 6; In Press, Pre-proof. https://doi.org/10.1016/j.cvdhj.2020.11.001
Systematic review identified 38 studies in which the role of Digital Health Interventions (DHI) to mitigate
drivers of health disparities in populations disproportionately affected by atherosclerosis-related
cardiovascular disease. DHIs were found to significantly improve health outcomes in 63% of the studies,
with hypertension control being the most frequently improved clinical outcome.
Kwon BC, Achenbach P, Dunne JL et al. Modeling disease progression trajectories from longitudinal
observational data. Proceedings of the AMIA 2020 Annual Symposium. AMIA; 2020:668-676.
Authors iteratively developed a model to track disease progression patterns using Hidden Markov Models
and validated the model in a Type 1 Diabetes population using longitudinal observational data from the
T1DI study group.
Luan B, Huynh T, Cheng X, Lan G, Wang HR. Targeting proteases for treating COVID-19. J Proteome
Res. 2020 Nov 6;19(11):4316-4326. doi: doi: 10.1021/acs.jproteome.0c00430.
Review examines how host and viral proteases participate in the pathogenesis of COVID-19 and the
prospects and ongoing clinical trials of protease inhibitors to potentially be used as treatments of the
disease.

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 please contact Jill Pritts at jpritts@us.ibm.com.
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