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Review Methodology

What struck him as cool last year 
(June 2022 – June 2023).

Clinical studies in last year.



Bills methodology to find articles
Select CI MESH headings from major MESH headers of "clinical", "medical", "nursing", "dental", "health“. Did not include straight 
technology(i.e. "Biomedical Engineering", "Biomedical technology", "Electronics, Medical" etc..)

This gives the following concepts;

Adverse Drug Reaction Reporting Systems, Ambulatory Care Information Systems, Artificial Intelligence, Biological Ontologies, clinical informatics , 
Clinical Laboratory Information Systems, Clinical Pharmacy Information Systems, Community Networks, Consumer Health Informatics, Decision 
Making, Computer-Assisted, Decision Support Systems, Clinical, Decision Support Techniques, Dental Informatics, Diagnosis, Computer-Assisted, 
Drug Therapy, Computer-Assisted, Electronic Prescribing, Geographic Information Systems, Health Information Exchange, Health Information 
Systems, Health Smart Cards, Hospital Information Systems, Image Interpretation, Computer-Assisted, Information Systems, Integrated Advanced 
Information Management Systems, Knowledge Bases, Medical Informatics Applications, Medical Informatics Computing, Medical Order Entry 
Systems, Medical Record Linkage, Medical Records Systems, Computerized, Nursing Informatics, Operating Room Information Systems, Patient 
Generated Health Data, Patient Portals, Point-of-Care Systems, Prescription Drug Monitoring Programs, Public Health Informatics, Radiology 
Information Systems, Radiotherapy, Computer-Assisted, Reminder Systems, Telemedicine

This is simplified by using proximal concepts that contain many of the sub-concepts of interest;

"Artificial Intelligence"[MESH] OR "Clinical Laboratory Information Systems"[MESH] OR "Consumer Health Informatics"[MESH] OR "Therapy, 
Computer-Assisted "[MESH] OR "Decision Support Techniques"[MESH] OR "Dental Informatics"[MESH] OR "Drug Information Services"[MESH] 
OR "Electronic Prescribing"[MESH] OR "Health Records, Personal"[MESH] OR "Hospital Information Systems"[MESH] OR "Information 
Systems"[MESH] OR "Medical Informatics"[MESH] OR "Medical Record Linkage"[MESH] OR "Medical Records Systems, Computerized"[MESH] 
OR "Nursing Informatics"[MESH] OR "Public Health Informatics"[MESH] OR "Radiology Information Systems"[MESH] OR "Reminder 
Systems"[MESH] OR "Telemedicine"[MESH]



Bill’s methodology (cont.)

From 6/1/22à5/31/23 this query gave 38,119 entries 

For the rest of the analysis, only titles with English (99%) abstracts were included:  35,201 

From this 35,201 entries, the trials, 784, were reviewed and a sample selected for presentation



Growth in Publications
(compared to 2000, using Diabetes Type 2 (DM) as comparator)

19,394

51,287

21



Growth in Publications
(compared to 2000, using Diabetes Type 2 (DM) and "Artificial Intelligence"[MESH]comparator)

19,394

51,287

21



What Journals?

Proportion of Articles vs. # of Journals



What Journals?



What Journals are the trials published in ?



% of publications with any funding



Proportion of publications that are trials or RCTs

19,394

51,287

21



Proportion of Publications that are Reviews or 
Meta-Analyses



BS/Study Ratio®

® W. Galanter & C. Banas 2012,14-16,18,21-23

BS: Opinions, thoughts, 
anecdotes, cases, 
whatever, etc.

Study: experiments, cohorts, 
   retro analysis, observations, some
 type of study.
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Infinite Hype
(no trials)

Chronic historical diseases

??
Hype

Deep Hype



Text Review Methodology

Cohort

35,201 Medline Publications
-include abstract and title
-120x106 characters
-16x106 "words“ 

The # of phrases is very, very, large and non manageable (for me and Colin at least…)
 

Phrases and words were counted in R with help from ChatGPT4, who was unable to 
come to the meeting this year.

 



Who is mentioned in the “Corpus”



What are CI concepts in the “Corpus”

“attach words” è “attach_words” for Mapping



What diseases are in the “Corpus”



What analytic concepts are in the Corpus?



Distribution of  articles by type of journal in the trials cohort



Distribution of  “general” journals in the trials cohort



Distribution of  “specialty” journals in the trials cohort



Distribution of “informatics” Journals in the trials cohort



Informatics “methods” in the trials



Clinical Areas in the trials 



CANVA

Coolest 
male 
doctor 
alive in 
shorts and 
flip flops

Transition to Colin – 
random cool papers, this time 
related to note writing



- Cross-sectional analysis of 6 
years of the EHR notes corpus at 
UPenn; looking for 10-word 
adjacent ”word tokens” (repeats)

- 105M notes across 2M patients; 
Epic and briefly Allscripts

- What are the trends in note 
length and duplication use

- Look for novel text vs duplicated 
text and segment it out 
according to role / note type

doi:10.1001/jamanetworkopen.2022.33348 







- ~50% of content is duplicated

- Duplicated content and note 
length gets exponentially worse 
as time goes on

- All of Wikipedia is ~4B words; 
the corpus here is 8x as large

- Average chart length for a 
patient is half the length of 
Shakespeare’s Hamlet



Efficiency and Burnout as 
measured by:

- Time per note

- Percent of visits closed per day

- Unscheduled day with EHR 
usage

- Time spent outside work hours

All of Epic OP users Sept 2020 – 
May 2021, anonymized using Signal 
data

- How does note length correlate 
with burden and efficiency? 

- How does the use of things like 
copy/paste and smart phrases 
correlate with length and 
burnout?

- Does it vary among specialties? 
(No)

doi:10.1111/1475-6773.14097 





Correlation vs Causation ?

- First and largest-scale national analysis 
of how physician note composition 
relates to measures of physician burden 
and efficiency that have been tied to 
burnout

- Physicians that write the longest notes 
use the EHR more during off hours and on 
days off, and close fewer visits in the 
same day (i.e., experience more burden 
and less efficient)

- High use of the tools intended to 
improve documentation efficiency like 
templated text and copy/paste do not 
correlate with decreased burden or 
improved efficiency



Canva

“Stressed out doctor 
pulling his hair out in 
front of a computer.”

Problem Lists and 
CDS by Bill



Wright A, Schreiber R, Bates DW, Aaron S, Ai A, Cholan RA, Desai A, Divo M, Dorr DA, Hickman TT, Hussain S, Just S, Koh B, Lipsitz S, Mcevoy D, Rosenbloom 
T, Russo E, Ting DY, Weitkamp A, Sittig DF. A multi-site randomized trial of a clinical decision support intervention to improve problem list completeness. J Am Med 
Inform Assoc. 2023 Apr 19;30(5):899-906. doi: 10.1093/jamia/ocad020. PMID: 36806929; PMCID: PMC10114117.



Wright A, Schreiber R, Bates DW, Aaron S, Ai A, Cholan RA, Desai A, Divo M, Dorr DA, Hickman TT, Hussain S, Just S, Koh B, Lipsitz S, Mcevoy D, Rosenbloom 
T, Russo E, Ting DY, Weitkamp A, Sittig DF. A multi-site randomized trial of a clinical decision support intervention to improve problem list completeness. J Am Med 
Inform Assoc. 2023 Apr 19;30(5):899-906. doi: 10.1093/jamia/ocad020. PMID: 36806929; PMCID: PMC10114117.

CDS to add problems

3 Institutions

3 EHRs

Inpatient/Outpatient

12 Diseases (Adult Medical)

Pre- & Post-CDS problem placement, alerts acceptance, quality measures



Wright A, Schreiber R, Bates DW, Aaron S, Ai A, Cholan RA, Desai A, Divo M, Dorr DA, Hickman TT, Hussain S, Just S, Koh B, Lipsitz S, Mcevoy D, Rosenbloom 
T, Russo E, Ting DY, Weitkamp A, Sittig DF. A multi-site randomized trial of a clinical decision support intervention to improve problem list completeness. J Am Med 
Inform Assoc. 2023 Apr 19;30(5):899-906. doi: 10.1093/jamia/ocad020. PMID: 36806929; PMCID: PMC10114117.

Alert to Add a Problem



CDS to add problems

Wright A, Schreiber R, Bates DW, Aaron S, Ai A, Cholan RA, Desai A, Divo M, Dorr DA, Hickman TT, Hussain S, Just S, Koh B, Lipsitz S, Mcevoy D, Rosenbloom 
T, Russo E, Ting DY, Weitkamp A, Sittig DF. A multi-site randomized trial of a clinical decision support intervention to improve problem list completeness. J Am Med 
Inform Assoc. 2023 Apr 19;30(5):899-906. doi: 10.1093/jamia/ocad020. PMID: 36806929; PMCID: PMC10114117.

Problem Placement = very robust
Compliance ~ 22%



Effect of a better problem list on quality measures

Wright A, Schreiber R, Bates DW, Aaron S, Ai A, Cholan RA, Desai A, Divo M, Dorr DA, Hickman TT, Hussain S, Just S, Koh B, Lipsitz S, Mcevoy D, Rosenbloom 
T, Russo E, Ting DY, Weitkamp A, Sittig DF. A multi-site randomized trial of a clinical decision support intervention to improve problem list completeness. J Am Med 
Inform Assoc. 2023 Apr 19;30(5):899-906. doi: 10.1093/jamia/ocad020. PMID: 36806929; PMCID: PMC10114117.



Eguale, T., Winslade, N., Hanley, J.A. et al. Enhancing Pharmacosurveillance with Systematic Collection of Treatment Indication in Electronic Prescribing. Drug-Safety 
33, 559–567 (2010). https://doi.org/10.2165/11534580-000000000-00000

Other Problem List Studies for Context: 
Adding Problems with Ordering Meds

Indication Placement = very robust
Compliance > 95% (PCPs, outpatient, Canada)



Adding Problems with homegrown CDS 

Problem Placement = very robust
Compliance ~ 41% (inpatient/outpatient) 

Wright A, Pang J, Feblowitz JC, Maloney FL, Wilcox AR, McLoughlin KS, Ramelson H, Schneider L, Bates DW. Improving completeness of electronic problem lists 
through clinical decision support: a randomized, controlled trial. J Am Med Inform Assoc. 2012 Jul-Aug;19(4):555-61. doi: 10.1136/amiajnl-2011-000521. Epub 2012 
Jan 3. PMID: 22215056; PMCID: PMC3384110.



Adding Problems with Ordering Meds

Grauer A, Kneifati-Hayek J, Reuland B, Applebaum JR, Adelman JS, Green RA, Lisak-Phillips J, Liebovitz D, Byrd TF, Kansal P, Wilkes C, Falck S, Larson C, Shilka J, VanDril 
E, Schiff GD, Galanter WL, Lambert BL. Indication alerts to improve problem list documentation. J Am Med Inform Assoc. 2022 Apr 13;29(5):909-917. doi: 
10.1093/jamia/ocab285. PMID: 34957491; PMCID: PMC9006708

Problem Placement = very robust
Compliance ~ 50-80% (function of EHR, Med, Venue)  



Adding Problems with CDS

Indication Placement = All very robust
Compliance is variable, depends on triggers, EHRs?



250 Adult Primary Care 
Patients Previously 

Scheduled

EPIC 
Intervention

Cerner 
Intervention Control Control

UI Health (Int Med & Fam Med)                Loyola (Int Med & Fam Med)

250 Adult Primary Care 
Patients Previously 

Scheduled

Weiner SJ, Schwartz A, Weaver F, Galanter W, Olender S, Kochendorfer K, Binns-Calvey A, Saini R, Iqbal S, Diaz M, Michelfelder A, Varkey A. Effect 
of Electronic Health Record Clinical Decision Support on Contextualization of Care: A Randomized Clinical Trial. JAMA Netw Open. 2022 Oct 
3;5(10):e2238231. doi: 10.1001/jamanetworkopen.2022.38231. PMID: 36279133; PMCID: PMC9593230.



Hypothetical Example

 Red Flag (objective): A1C 4 months ago was 6.9%, at visit it is now 8.5%
 Red Flag (Portal/Survey):  “Trouble paying for meds”

 Probing: Clinician asks patient about this issue. Pt reports that the ozempic is not covered anymore by
 their insurance and is not taking it.

 Contextualized Care Plan:  Patient switched to Trulicity as it is covered. Advised patient to switch.
    and/or referred to PharmD to discuss coverage issues

 Red Flag Outcome: 6 months later, recent A1C is 7.2 %

 Contextual Error: No probing is done and patient is given an Rx for another medicine to add to
    Ozempic which they are not taking at this time.

Contextual Red Flags and Contextual Errors



Integrating  Contextual Factors using CDS to reduce Contextual 
Error

CDS Integrating into clinic work-flow (MA, RN, PharmD, Social Work, physicians) based on 
data from Portal/Survey and objective elements from HER
   -Interruptive alerts, actionable and informative
   -Automated system orders and communication
   -Automated informative text    

-Outcomes:  1o Resolution of contextual red flags at 6 months
   2o Proportion of red flags probed, Proportion addressed in note

-Measurements: recorded and transcribed visits, manual/automated chart review of orders
   note and visit text analysis for “probing” and “addressing” red flags 
 



Types of Data integrated into workflow from EHR & Survey

Difficulty with:  transportation  
    carrying out healthcare related tasks
    living situation affecting health
    insurance

Medication issues: cost, forgetting, taking (ex. Insulin),    
    polypharmacy

EHR Data:   BP, A1C, Missed Appointments, PHQ-2, PHQ-9
    ED, Urgent Care visits, polypharmacy 



Openchart with Contextualized Care Box (CCB)



Integrating Contextual Factors using CDS to reduce Contextual 
Error

Weiner SJ, Schwartz A, Weaver F, Galanter W, Olender S, Kochendorfer K, Binns-Calvey A, Saini R, Iqbal S, Diaz M, Michelfelder A, Varkey A. Effect 
of Electronic Health Record Clinical Decision Support on Contextualization of Care: A Randomized Clinical Trial. JAMA Netw Open. 2022 Oct 
3;5(10):e2238231. doi: 10.1001/jamanetworkopen.2022.38231. PMID: 36279133; PMCID: PMC9593230.



Transition Time – The InBox Section



- New billing rules allowed for 
asynchronous communications to 
be billed (5min of time within a 
week)

- Messaging has effectively 
doubled since 2019; study 2021-
2022

- UCSF kicked off initiative

- Patients didn’t opt-in; switched to 
allow the providers to decide 
when it met criteria and then 
generate a bill

- Let’s see what happens to 
message volume, who’s billing, etc



• No one was making any real 
money here (billed $470k out 
of $6B revenue)

• Only 1.5% of message threads 
were billed

• The dip in messages is 
concerning though

• Curious how other 
organizations are handling the 
asynchronous billing ?



Test Types
• COVID
•  Blood 
• Imaging
• Biopsy
• Genetic

- “Open Results”

- Immediate release is now the 
norm (21st Century Cures) but still 
controversial for some

- Survey actual patients (43k sent / 
8k responded) regarding 
immediate test result availability 

- University of California
- University of Colorado
- Vanderbilt
- University of Texas

JAMA Network Open. 2023;6(3):e233572. doi:10.1001/jamanetworkopen.2023.3572 ( 





- Overwhelming preference 
to continue digital results 
delivery (text / portal)

- Overwhelming preference 
to continue ”Open Results”; 
even when the result is 
abnormal



- First application of NLP (at the 
time) to Inbasket messages

-  UCSD;  6 months of Inbasket 
message data for ~300 providers 
across multiple specialties

- Does the sentiment of the 
messages impact self reported 
burnout scores? How burned out 
do you feel 1-5 scale

- Sentiment analysis using NLP 
toolkit ”nlkt” and “VADER” to rate 
the sentiment; extremely positive 
1.0 to extremely negative -1.0

JAMA Network Open. 2022;5(11):e2244363. doi:10.1001/jamanetworkopen.2022.44363 



• No statistically significant correlation between burnout and message sentiment

• “Expletives and violent words represent an opportunity for improving patient engagement, EHR 
portal design, or filters.”

JAMA Network Open. 2022;5(11):e2244363. doi:10.1001/jamanetworkopen.2022.44363 



Bill as Yoda via the ReFace 
app

Transition – CDS 
Papers from Bill



https://ecqi.healthit.gov/tool/cds-hooks  https://cds-hooks.hl7.org/1.0/

Morgan KL, Kukhareva PV, Warner PB, Wilkof J, Snyder M, Horton D, Madsen T, Habboushe J, Kawamoto K. Using CDS Hooks to increase 
SMART on FHIR app utilization: a cluster-randomized trial. J Am Med Inform Assoc. 2022 Aug 16;29(9):1461-1470. doi: 
10.1093/jamia/ocac085. PMID: 35641136; PMCID: PMC9382378.



-Randomized, 7-month, 70 providers

-CDS “Hooks” integrated to get increased usage of

-6 medical calculators in a SMART on FHIR medical reference app

-Outcome was the percentage of encounters with App usage

CDS Hooks to increase SMART on FHIR app utilization

Morgan KL, Kukhareva PV, Warner PB, Wilkof J, Snyder M, Horton D, Madsen T, Habboushe J, Kawamoto K. Using CDS 
Hooks to increase SMART on FHIR app utilization: a cluster-randomized trial. J Am Med Inform Assoc. 2022 Aug 
16;29(9):1461-1470. doi: 10.1093/jamia/ocac085. PMID: 35641136; PMCID: PMC9382378



CDS Hooks to increase SMART on FHIR app utilization

Morgan KL, Kukhareva PV, Warner PB, Wilkof J, Snyder M, Horton D, Madsen T, Habboushe J, Kawamoto K. Using CDS 
Hooks to increase SMART on FHIR app utilization: a cluster-randomized trial. J Am Med Inform Assoc. 2022 Aug 
16;29(9):1461-1470. doi: 10.1093/jamia/ocac085. PMID: 35641136; PMCID: PMC9382378



Ho VT, Aikens RC, Tso G, Heidenreich PA, Sharp C, Asch SM, Chen JH, Shah NK. Interruptive Electronic Alerts for Choosing Wisely 
Recommendations: A Cluster Randomized Controlled Trial. J Am Med Inform Assoc. 2022 Oct 7;29(11):1941-1948. doi: 
10.1093/jamia/ocac139. PMID: 36018731; PMCID: PMC10161518.

-Multisite, randomized, controlled



Interruptive Alerts to Choose Wisely

Ho VT, Aikens RC, Tso G, Heidenreich PA, Sharp C, Asch SM, Chen JH, Shah NK. Interruptive Electronic Alerts for Choosing Wisely 
Recommendations: A Cluster Randomized Controlled Trial. J Am Med Inform Assoc. 2022 Oct 7;29(11):1941-1948. doi: 
10.1093/jamia/ocac139. PMID: 36018731; PMCID: PMC10161518.

None statistically 

significant



Williams DJ, Martin JM, Nian H, Weitkamp AO, Slagle J, Turer RW, Suresh S, Johnson J, Stassun J, Just SL, Reale C, Beebe R, Arnold 
DH, Antoon JW, Rixe NS, Sartori LF, Freundlich RE, Ampofo K, Pavia AT, Smith JC, Weinger MB, Zhu Y, Grijalva CG. Antibiotic 
clinical decision support for pneumonia in the ED: A randomized trial. J Hosp Med. 2023 Jun;18(6):491-501. doi: 
10.1002/jhm.13101. Epub 2023 Apr 12. PMID: 37042682; PMCID: PMC10247532.



Williams DJ, Martin JM, Nian H, Weitkamp AO, Slagle J, Turer RW, Suresh S, Johnson J, Stassun J, Just SL, Reale C, Beebe R, Arnold 
DH, Antoon JW, Rixe NS, Sartori LF, Freundlich RE, Ampofo K, Pavia AT, Smith JC, Weinger MB, Zhu Y, Grijalva CG. Antibiotic 
clinical decision support for pneumonia in the ED: A randomized trial. J Hosp Med. 2023 Jun;18(6):491-501. doi: 
10.1002/jhm.13101. Epub 2023 Apr 12. PMID: 37042682; PMCID: PMC10247532.

CDS for antibiotics for Pneumonia in the ED  



CDS for antibiotics for Pneumonia in the ED  



Dean NC, Vines CG, Carr JR, Rubin JG, Webb BJ, Jacobs JR, Butler AM, Lee J, Jephson AR, Jenson N, Walker M, Brown SM, Irvin JA, 
Lungren MP, Allen TL. A Pragmatic, Stepped-Wedge, Cluster-controlled Clinical Trial of Real-Time Pneumonia Clinical Decision 
Support. Am J Respir Crit Care Med. 2022 Jun 1;205(11):1330-1336. doi: 10.1164/rccm.202109-2092OC. PMID: 35258444; 
PMCID: PMC9873107.



Dean NC, Vines CG, Carr JR, Rubin JG, Webb BJ, Jacobs JR, Butler AM, Lee J, Jephson AR, Jenson N, Walker M, Brown SM, Irvin JA, 
Lungren MP, Allen TL. A Pragmatic, Stepped-Wedge, Cluster-controlled Clinical Trial of Real-Time Pneumonia Clinical Decision 
Support. Am J Respir Crit Care Med. 2022 Jun 1;205(11):1330-1336. doi: 10.1164/rccm.202109-2092OC. PMID: 35258444; 
PMCID: PMC9873107.

Real-Time Pneumonia CDS in the ED 

-Multi-site, single system, single EHR, stepwise, non-blinded, heavy clinician 
involvement & education 

-ePNa-concordant antibiotic prescribing increased from 83.5% to 90.2% (P=0.001)

-The mean time from ED admission to first antibiotic improved from  159.4 (156.9–
161.9)  to 150.9 (144.1–157.8), or 8.5 minutes (P=0.001). 

-7-day secondary hospital admission was unchanged (5.2% vs. 6.1%).

-ePNa was used by ED clinicians in 67% of eligible patients.



Dean NC, Vines CG, Carr JR, Rubin JG, Webb BJ, Jacobs JR, Butler AM, Lee J, Jephson AR, Jenson N, Walker M, Brown SM, Irvin JA, 
Lungren MP, Allen TL. A Pragmatic, Stepped-Wedge, Cluster-controlled Clinical Trial of Real-Time Pneumonia Clinical Decision 
Support. Am J Respir Crit Care Med. 2022 Jun 1;205(11):1330-1336. doi: 10.1164/rccm.202109-2092OC. PMID: 35258444; 
PMCID: PMC9873107.

Real-Time Pneumonia CDS in the ED 

-Discharge ambulatory from the ED increased from 29.2% to 46.9%

-NNT to prevent an admission of 6! Massive cost-savings.

-30-day all cause MORTALITY was down 38%, OR 0.62 [.49-.79]

-What were the ED docs doing before?
-How did this work?

 



Canva
“Male doctor in flip 
flops presenting 
behind a podium to 
AMDIS conference 
of fellow doctors in 
Ojai California”

Transition – 
Quality of Care 
Papers by Colin



- Commercially insured Americans 
received less value-care during 
the COVID surge 

- Diabetes and cancer 
screening the most

- Surprisingly (?) is that opioid 
use for headache and back 
pain increased 

- Can we change healthcare design 
to compensate during a surge 
event?

- Home phlebotomy, mail in 
blood spots for A1C, kitted 
cervical screening ?

- Pharmacy Role

- What happened to core 
quality measures during the 
COVID surge?

- 10M adults in the 
MarketScan and Medicare 
database looking at period 
of COVID surge and 
comparable months in 
prior year



COVID took a hit on quality care measures



- Measure correlation with quality
- BP control
- A1C control
- Screening tests
- Lipid control

- Control for FTE 

- Calculate improvements in 15min 
increments “for every additional 
15min spent you would improve 
by x amount” 

- Cross-sectional study of PCPs 
at MG and BWH in 2021

- EHR time measures using Epic 
Signal data

- Overall
- After Hours
- Early AM
- Weekend Time
- Time on Notes / 

correspondence / 
inbasket review / results 
review

JAMA Network Open. 2022;5(10):e2237086. doi:10.1001/jamanetworkopen.2022.37086 



- More time in EHR 
means better metric 
achievement

- “ These analyses 
suggest that time 
spent on in-basket 
and clinical review 
may particularly 
influence quality 
outcomes, with 
benefits largely 
concentrated among 
PCPs with lower 
clinical FTEs and 
panel sizes.”



Canva

”Lots of nerd 
doctors partying 
at a conference 
in Ojai California”



Transition to obligatory AI Section



Less is More with AI

Lyu P, Liu N, Harrawood B, Solomon J, Wang H, Chen Y, Rigiroli F, Ding Y, Schwartz FR, Jiang H, Lowry C, Wang L, Samei E, Gao J, Marin D. 
Is it possible to use low-dose deep learning reconstruction for the detection of liver metastases on CT routinely? Eur Radiol. 2023 Mar;33(3):1629-
1640. doi: 10.1007/s00330-022-09206-3. Epub 2022 Nov 3. PMID: 36323984

“Radiation dose levels for Deep Learning Image Reconstruction can be reduced 50% while maintaining 
comparable image quality.



Lee EJ, Chang YW, Sung JK, Thomas B. Feasibility of deep learning k-space-to-image reconstruction for diffusion weighted imaging in patients with 
breast cancers: Focus on image quality and reduced scan time. Eur J Radiol. 2022 Dec;157:110608. doi: 10.1016/j.ejrad.2022.110608. Epub 2022 
Nov 13. PMID: 36403564

-Deep Learning MRI showed better results than traditional methods in 47% of the time.

Less is More with AI



Bae JS, Lee JM, Kim SW, Park S, Han S, Yoon JH, Joo I, Hong H. Low-contrast-dose liver CT using low monoenergetic images with deep learning-
based denoising for assessing hepatocellular carcinoma: a randomized controlled noninferiority trial. Eur Radiol. 2023 Jun;33(6):4344-4354. doi: 
10.1007/s00330-022-09298-x. Epub 2022 Dec 28. PMID: 36576547

-Deep Learning contrast CT showed non-inferior image quality with 60% of the contrast.

Less is More with AI



Otgonbaatar C, Ryu JK, Shin J, Kim HM, Seo JW, Shim H, Hwang DH. Deep learning reconstruction allows for usage of contrast agent of lower 
concentration for coronary CTA than filtered back projection and hybrid iterative reconstruction. Acta Radiol. 2023 Mar;64(3):1007-1017. doi: 
10.1177/02841851221118476. Epub 2022 Aug 17. PMID: 35979586.

“application of DLR to the Iohexol-240 significantly improved SNR (signal-to-noise) and CNR (contrast-to-
noise); it achieved higher subjective scores compared with hybrid IR at Iohexol-300 (P < 0.001).”

-20% less iodinated contrast

Less is More with AI



Transition – Colin 
and the home stretch



82

- The ultimate Reddit exercise!

- ~200 real questions and 
exchanges from October 2022

- Put the patient questions into 
ChatGPT and then posted the 
same question along with real 
doctor answers and then 
ChatBot answers in Nov 2023

- Healthcare team then judged 
”which was better”





“ChatGPT doesn’t get tired…..”



JAMA Health Forum. 2022;3(11):e223872. doi:10.1001/jamahealthforum.2022.3872 (Re 85

• 6 vendors 

• ~$400M in settlements

• Kickbacks to clinicians 

• Capability misrepresentation (MU 1 and 2)



- Just a nice 
observational paper 
confirming what we 
were already perceiving 
in the market

- Cerner / Epic = 71% of 
beds now (2021)

- We’ve moved from a 
competitive market to 
“highly concentrated”

DOI: 10.1007/s11606-022-07917-3



https://academic.oup.com/jamia/article/30/5/899/7048709 87

• Studies the impact of Health IT 
downtime due to ransomware on 
an adjacent health system 
(UCSD)

• Scripps attack May 2021 – lasted 
4 weeks

• Looks at the ED metrics pre / 
during / post attack 

• LOS / Elope / Admissions 
/ etc

• Overall Diversion Hours
• Stroke Quality Measures





Worth the read - Appendix



https://doi.org/10.1093/jamia/ocac150 





Wanna be a radiologist?
https://huggingface.co/spaces/Stanford
AIMI/radiology_report_generation
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