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Population Health Management

The goal Is to keep a patient population as healthy as possible,
minimizing the need for expensive interventions such as
emergency visits, hospitalizations, imaging tests, procedures

Automation makes population health management feasible,
scalable and sustainable

Population Health Management

A Roadmap for Provider-Based

Automation in a New
Era of Healthcare

2 2012 Institute for Heatlh Technology Transformation.
All rights reserved




Population Health Management: Variation Control

Cost
Overutilization A

Appropriate utilization

Underutilization

Population Health Risk Population Health Benefit

The goal is to ensure consistent and appropriate resource utilization,
thereby optimizing health benefits while reducing healthcare costs.

Courtesy of Pari Pandharipande, MGH



Reducing Variation

» Clinical Decision Support

—Before imaging — to guide practitioners to the most
appropriate imaging exam for their patients

—Before interventional procedures — shared decision-
making tool for reviewing the benefits and risks

— After imaging — to guide radiologists to the
appropriate recommendations consequent to findings
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Impact of a Commercially Available Journal of the American College of Radiclogy
Clinical Decision Support Program on
Provider Ordering Habits

Timothy C. Huber, MD, Arun Krishnaraj, MD, MPH, James Patrie, MS, Cree M. Gaskin, MD

Appropriateness Study Period
Score Pre-

Categorization Intervention % Intervention %
Low utility 746 ' 918 ‘

Marginal 1655 24.5 2134 12.6

Indicated 4353 13857
Total 6754 1000 16909  100.0

6 months 24 months

ER and Inpatients




MGH - Variation by Specialist

Variation Suite Specialists
for Neurology - General

‘ Imaging ED CG-CAHPS
Provider ROE Red Rate Utilization Visits Communication
PROVIDER 1 " n
PROVIDER 2 I A
PROVIDER 3 n I
PROVIDER 4 i} u
PROVIDER 5
PROVIDER 6
PROVIDER 7
PROVIDER 8
PROVIDER 9
PROVIDER 10
PROVIDER 11
PROVIDER 12
PROVIDER 13
PROVIDER 14
PROVIDER 15
PROVIDER 16
PROVIDER 17
PROVIDER 18

| 2
|

Key:
L
A Significantly higher than the study mean
M Not significantly different f
@ Not e

¥ Significantly lower than the study mean
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Drill Down into Imaging CDS Red Rate

Red 95% of Odds Ratio
Provider Orders in Model Observed Rate OddsofRed | ..

PROVIDER. 1 21 4 19.05 14.42
PROVIDER. 2 111 14 12.61 9.61
PROVIDER. 3 30 3 10.00 5.32

PROVIDER. 4 69 4.35 2.43

PROVIDER. 5 29 3.45 2.30

PROVIDER. 6 41 2.44 1.99

PROVIDER. 7 87 2.30 1.45

PROVIDER. 8 18 0.00 0.79 Key:

Significantly higher than the study mean
Not significantly different from the study mean

0.00 0.75 Significantly lower than the study mean

PROVIDER 9 28 0.00 0.75

PROVIDER 10 13

PROVIDER 11 24 0.00 0.66

PROVIDER 12 25 0.00 0.65

PROVIDER 13 46 0.00 0.64

PROVIDER 14 43 0.00 0.55

PROVIDER 15 112 0.00 0.33

PROVIDER 16 258 0.00 0.27

PROVIDER 17 183 0.00 0.26

o | o | | 0| O |0 o |l o | N

PROVIDER 18 136 0.00 0.24




Drill Down into Imaging Utilization Rate

% 95% Cl of Odds Ratio
Provider Pts in Model Observed Expected Odds

PROVIDER 1 414 195 47.41 5.17
PROVIDER 2 288 142 46.07 4.43
PROVIDER 3 91 30 11.85 2.48
PROVIDER 4 47 22.06 1.79
PROVIDER 5 56.69 1.72
PROVIDER 6 7.39 1.59

PROVIDER 7 7.74 1.30

PROVIDER. 8 98.67 0.90 Key:
Significantly higher than the study mean

lot significantly different from the study mea

PROVIDER 9 54.02 0.67
PROVIDER 10 28.53 0.66 Significantly lower than the study mean

PROVIDER 11 88.46 0.63

PROVIDER 12 74.96 0.59
PROVIDER 13 98.95 0.52
PROVIDER 14 44.76 0.32
PROVIDER 15 72.22 0.21

PROVIDER. 16 0.00 Mot enough data
PROVIDER 17 0.00 Mot enough data
PROVIDER 18 0.00 Mot enough data

*health status adjusted




Reducing Variation

» Clinical Decision Support

—Before imaging — to guide practitioners to the most
appropriate imaging exam for their patients

—Before interventional procedures — shared decision-
making tool for reviewing the benefits and risks

— After Imaging — to guide radiologists to the
appropriate recommendations consequent to findings



Lung RADS — Clinical Decision Support

Structured reporting for lung cancer CT screening programs

Include: Findings, Impression, Citation -

{ Category of findings: |

The Clinical Guidance tool represents a translation of general information from literature sources into a computerized
system, which cannot always be accomplished precisely, nor kept up-to-date continuously. Its application to any specific
case should inform, not replace, the knowledge and judgment of the radiologist, who should adjust the final text to the
clinical scenario as needed.

/2 Singlefmultiple: | Single

Dominant nodule lobe: |

Srter the folowing reqguired falds i ordar to generate raport taxt:
+  Categary of fdings

Mean diameter (rm):

Series: Mote: the folpwing Seids have bean arsigred 3 oefault valse that must ba reviewsd:

,_
,_

Image: ’— : F?fggém?

,_

,_

Mean solid diameter {mm):

Solid component image:

/&, Significant findings? Mane v [

/4% Hx Lung Cancer? | Mo ﬂ

Recammendation: -




» Category of findings:

Single/multiple:

Dominant nodule lobe:
Mean diameter (mm):
Series:

Image:

Mean solid diameter {mm):
Solid component image:
/1. Significant findings?

1. Hx Lung Cancer?

Recommendation:

1l ical Guidance

@
S
[r=1
@

110N

None

g

o

sampling is
recommended

Category Category Descriptor Category Findings
prior chest CT examination(s) being located for comparison
Incomplete . 0
part or all of lungs cannot be evaluated
No nodules and no lung nodules
g Sntmicty hasige - nodule(s) with specific calcifications: complete, central, popcorn, concentric
nodules rings and fat containing nodules
solid nodule(s)
<6mm
new < 4 mm
Benign I'f:":"'es w't(hba very low part solid nodule(s):
Appearance| 2 _e' o 2 < 6 mm total diameter on baseline screening
2 clinically active cancer due
orBehavior] ., size or lack of growth non solid nodule(s) (GGN):
<20 mm OR
2 20 mm and unchanged or slowly growing
category 3 or 4 nodules unchanged for 2 3 months
solid nodule(s)
Probably benign
findingls) - short term 2 6 to < 8 mm at baseline OR
i follow: up suggested; new 4 mm to < 6 mm
i ¥ | includes nodules with a 3 part solid nodule(s)
enign )
low likelihood of 2 6 mm total diameter with solid component < 6 mm OR
becoming a clinically
new < 6 mm total diameter
active cancer
non solid nodule(s) (GGN) 2 20 mm on baseline CT or new
solid nodule(s):
2 8 to < 15 mm at baseline OR
growing < 8 mm OR
part solid nodule(s:
2 6 mm with solid component 2 6 mm to < 8 mm OR
Fladiags for:whicki with a new or growing < 4 mm solid component
additional diagnostic
Suspicious testing and/or tissue

48

solid nodule(s)
215 mm OR

new or growing, and 2 8 mm

part solid nodule(s) with:
a solid component 2 8 mm OR

a new or growing 2 4 mm solid component

ax

Category 3 or 4 nodules with additional features or imaging findings that

increases the suspicion of malignancy

0K

| Cancel I

pral information from literature sources into a computerized
nor kept up-to-date continuously. Its application to any specific
nent of the radiologist, who should adjust the final text to the

ort text.

Le that must be reviewed




& Category of findings:

2 Singleymulkiple:
Dorinant nodule lobe:
Mean diameter {mm):
Series:

Image:

Mean solid diameter (mm):

Solid component image:
/1. Significant findings?
/s Hx Lung Cancer?

Recommendation:

| 48 Part-sol w sl 2B-<Bmm / <dmm newigrow ¥ | £3
| Single =]
| [
[
[
[
[
[
None  Ed

Mo ﬂ

Include: Findings, Impression, Citation » | ™ 1nsert

IMPRESSION:
Lung-BADE Category: 44, The identified part-zolid nodule 12 suspicious for malignancy.

FECOWMWENDATION:

Eeferral to a subspecialist of to the rultidisciplinary nodule clinie 15 adwized: httpofware massgeneralimaging orgipne
IFyou do not have Epic access, or would like to speak with the Pulmonary Module Clinic Access Murse with any
questions, please call 617-643-8728

CT Chest Lung Cancer Screening follow-up exam in 3 months, CT Chest with Contrast, PET/CT for nodules with
solid component 8 mum or larger, or tissue sampling 15 adwised to evaluate for mahgnancy.

This report has been forwarded to an automated communication system which will electromcally notify appropriate
providers of potentially imp ortant findings.

CITATION:
Explanation of the Lung-FATS categories can be found at: hitp Awarw maszsgeneralimaging orgflingrads




& Category of findings:
A Singlefmulkiple:

@ Dominant nodule lobe:

& Mean diameter {mm):

& Series:

& Image:

& Mean solid diameter (mm):
& Solid component image:
/2. significant findings?
/. Hx Lung Cancer?

Recommendation:

|4.t’-‘«: Part-zal w zal x6-<Bmm / <dmm new/grow

11711779:

MHone

Lef Lef Lol

Mo

Include: Findings, Impression, Citation » | ™ Insert

IMPRESSION:

Lung-FADE Category: 44, There iz a part-zolid nodule located in the right riddle lobe with mean size 7 mm (series
2, image 18). The mean diameter of the solid component measures 4 mum (image 17). The identified part-solid nodule
15 suspicious for malignancy.

EECONMMEND ATION:

Eetferral to a subspecialist or to the multidisciplinary nodule cline 1z adwvized: httpfwww. tnassgeneralimaging, orgpne
IFvou do not have Epic access, or would like to spealks wath the Pulmonary Module Chme Access MNurse with any
questions, please call 617-643-8728.

CT Chest Lung Cancer Screenmg follow-up exam m 2 months, CT Chest with Contrast, PET/CT for nodules wath
solid component 8 mrm or larger, or tissue sampling is adwized to evaluate for malignancy.

This report has been forwarded to an avtomated commumcation system which wall electromcally notfy approprate
providers of potentially important findings.

CITATION:
Explanation of the Lung-FADS categonies can be found at http Jwrwrw massgeneralimaging orgilungrads




Clinical Guidance

- L
Mild CAC Maoderate CAC Severe CAC
*Mild CAL is not considered to be a reportable significant finding

Other lung disease: Mass:

- | Thyroid
- Fibrosis - [Thymus] ymus
- [Breast ]
- Ver
Spleen
[Fancreas]
[Kidney |
Adrenal gland
[Inframuscular_|
Intra-abdominal
Bone

[Cymph nodes |

- Interstitial lung disease

Aortic aneurysm

0k | Cancel I




& Category of findings:
/8 Single/multiple:

@ Dominant nodule lobe:
& Mean diameter (mm);:
& Series:

& Image:

& Mean solid diameter {mm):

& 5olid component image:
/. significant findings?
/. Hx Lung Cancer?

Recommendation:

| 42 Part-sol w sol 26-<8Bmm / <dmm rew/gow v | E1
| Single Hl

| RbL ]
7

2

N

|4—

17

Aartic anewrysm =

Mo ﬂ

Include: Findings, Impression, Citation » | (¥ Insert

IMPRESSION:
Lung-FADE Category: 4475 There 12 a part-solid nodule located in the right middle lobe with mean size 7 mm

(zeries 2, image 18). The mean diameter of the solid component measures 4 mm (image 17). The identified part-solid
nodule iz suspicious for malighancy.

Aortic aneuryam 12 seen as a potentially significant mcidental finding.

EECOMMELNTDATIOLN:

Eeferral to a subspecalist or to the mulbdisciplinary nodule clime 13 adwzed: hitp/www massgeneralimagng orgfpnc
If vou do not have Epic access, or would likce to speak with the Pulmonary Module Clinic Access Murse with any
questions, please call 617-643-8725

CT Chest Lung Cancer Screenng follow-up exam m 2 months, CT Chest with Contrast, PET/CT for nodules wath
solid component 8 mrm or larger, or tissue sampling 15 advised to evaluate for malignancy.

Thus report has been forwarded to an automated commmumeation system which will electromcally notfy approprate
providers of potentially important Andings.

CITATION:
Explanation of the Lung-EATS categories can be found at; httpifwew massgeneralmaging, org/lungrads




& Category of findings:
/% Singlefmultiple:

& Dominant nodule lobe:
& Mean diameter (mm):
& Series:

& Image:

& Mean solid diameker {mm):

& 5olid component image:
/v significant findings?
/. H4 Lung Cancer?

Recommendation:

|4A: Part-zol w 2ol 26-<8mm 7 <dmm newdgrom

| Single

Lef Led Lol

| AL

17T

Aartic aneurysm - i1

Mo ﬂ

[ CT with contrast
[ Low dase chest CT
CIFET/ACT

[ Shat term fallow-up

g

Include: Findings, Impression, Cikation » | (™ Insert

IMPRESSION:
Lung-BADE Category: 4475, There 15 a part-solid nodule located in the right middle lobe with mean size 7 fm

{zenies 2, mage 18). The mean diameter of the solid component measures 4 mm (tnage 17). The identfied part-solid
nodule 13 suspicious for malignancy.

Aortic aneurysm 15 seen as a potentially significant meoidental fnding,

RECONMMENDATTION:
Eeferral to a subspecialist or to the multidisciplinary nodule chinic 15 adwzed: httpfwrane massgeneralimaging orgipne

I you do not have Epic access, or would like to spealk with the Pulmonary Module Clime Access Murse with any
questions, please call 617-643-8725,

CT Chest Lung Cancer Screening tollow-up exam i 3 months, CT Chest with Contrast, PETVCT for nodules with
solid component 8 mm or larger, or tissue samplng 1z adwized to evaluate for malignancy,

This report has been forwarded to an automated communication system which will electronically notify appropriate
providers of potentially waportant fndings.

CITATION:
Explanation of the Lung-E AT categories can be found at: httpfivwarw massgeneralimaging org/lungrads




& Category of findings:
A2 Singlefmultiple:

@ Dominant nodule lobe:
& Mean diameter (mny:
& Series:

& Image:

& Mean solid diameker ()

@ 5olid component image:
/. significant findings?
/. Hx Lung Cancer?

& Recommendation:

| 48 Part-sol w sol 26-<Bmm / <4mm new/grows i A
| Single []

| kL []
7

N

I

O

17

Aartic aneurysm ] B
[No [~
Tissue sampling -

Include: Findings, Impression, Citation v | (™ 1ngert

IMPRESSION:

Lung-EADE Category: 4475 There 12 a part-solid nodule located i the rght middle lobe with mean size 7 tm
(series 2, mage 18). The mean diameter of the solid component measures 4 mm (rmage 17). The identfied part-solid
nodule iz suspicious for malignancy.

Aortic aneurysn 15 seen as a potentially sigrficant meidental finding,

EECOMWENTATION:

Eeferral to a subspecialist or to the multidisciplinary nodule cline i3 adwzed: hitp/ifvww massgeneralimaging orgfpnc
IFvou do not have Epic access, or would likce to spealk with the Pulmonary Module Clinie Access Murse with any
questions, please call 617-643-8728.

Tissue sampling 15 adwized to evaluate for malignancy.

Eecommendation for significant incidental finding: further evahliation as needed.

Thus report has been forwarded to an automated commumeation system which will electromcally notfy appropnate
providers of potentially important findings.

CITATION:
Explanation of the Lung-EADE categories can be found at; httpfwew massgeneralmaging, org/lungrads




February 02,2018

FDA-Funded NEST Program Names ACR Data Science
Institute Al Use Case as Demonstration Project

Designation Boosts National Efforts to Improve Medical Imaging Care Using Artificial

Intelligence

A U.S. Food and Drug Administration (FDA) -funded program to speed safe and effective medical device technologies
to market has chosen an use case among its

The selected the “Lung-RADS’
Assist: Advanced Radiology Guidance, Reporting and Monitoring” use case. The center supports timely, reliable and
cost-effective evidence development regarding FDA medical device pre- and post-market requirements.

Lung-RADS Assist: Advanced Radiology Guidance, Reporting and Monitoring will determine the end-to-end
workflow from deployment of an Al algorithm in a radiology reporting system through capture of performance

metrics within a national registry. It will:

e Utilize existing ACR technology to demonstrate the ability to collect validation data and perform local algorithm
testing prior to market approval
Utilize existing ACR technology to facilitate interoperability between reporting and Al vendors to generate
standardized data in a real-world setting
Capture validation data and real-world events in a national registry to enable both facility-level and cross-facility
reporting




Quality & Efficiency Strategies

 Improve Ambulatory Access
— Streamlined workflows to improve throughput

* Increase Patient Engagement
— Efforts to reduce missed imaging care opportunities
— Efforts to improve cancer screening compliance

* Increase Virtual Care
— Virtual radiology consults



Streamlined Care Pathways for ED Reporting and Notification

Jul, 2017 Sep, 2017 Jul, 2018

PE Impression Notifying ED medicine CTPE to ED Physician Alert
Reporting “CT results are available in including reporting guidance

Guidance Tool EPIC” via paging alert tool content:

Implemented All CT Protocols “Positive” vs. “Negative”

r —N

[era——

e . [ty

st pimonary
[resa—gy - -

Sinkabyaigiteart s



Boston -Imaging Missed Care Opportunities Rate

Unemployment data Median Household Income

Boston

Top 33%ile High Unemployment High income
® Mid 33%ile Low Unemployment [l Low income [l

® Bottom 33%ile . ,
http://www.city-data.com/income/income-Boston-Massachusetts.html Flores, EJ. Radiology Rounds. July 2016; 14 (7). @EJFLORESMD




Transportation Assistance

N

| CIRCULATION

Introducing

CIRCULATION

A new vision for non-emergency
medical transportation.
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CT Lung Cancer Screening Initiatives

DIGITAL CONTENT ONLY PRACTICE SUPPORT OUTREACH

Practice Support made 146 office visits
between Oct 4, 2016 and March 31, 2017

Distributed 2,550 brochures between Nov
22,2016 and March 31, 2017

Distributed 2,744 infographics between /
Nov 22, 2016 and {
March 31, 2017

156 158

14 149 148

ARE YOU ELIGIBLE?

PRACTICE SUPPORT
OUTREACH & EDUCATION
RADIOLOGIST ENGAGEMENT

Practice Support and Dr. Amita Sharma
visited and educated 6 MGH offices
between Sep-Oct 2017

Practice Support made 89 office visits
between Oct 2, 2017 and Feb 28, 2017

Distributed >1.5K brochures between Oct 2,

2017 and Feb 28, 2017
LUN\G
Distributed ~1.2K infographics between Oct
2, 2017 and Feb 28, 2017
. ®CBS Boston
Generated over
Generated over 16.3K visits to 7.5K visits to key S
key web content web content
~ -~
LG 6 in LG & in
55 Y Y
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jur Jul Oct Nov Dec lJan eb Ma Apr May In
I \ J
Y e Exam Volume T Y
2017 2018




Same day Lung Cancer Screening
for vulnerable patients

SAME-DAY LUNG CANCER SCREENING
CT PILOT PROGRAM FOR VULNERABLE PATIENTS

Stop.

Screen.

Breathe.

Details for patients to undergo same-day screening:

 Currently only available for the MGH Healthcare for Homeless Program and the MGH Chelsea
Community HealthCare Center.

Lung Cancer Screening Campaign for
Hispanic Community

English

LUNG CANCER SCREENING
ARE YOU ELIGIBLE?

Spanish
EXAMENES DE DETECCION DE CANCER DE PULMON

¢ES USTED CANDIDATO?

AGE? SMOKE?

YOU ARE Q HAVE QUIT
55-80 oR  past

YOU CURRENTLY
SMOKE

YEARS OLD 15 YEARS

CALCULATE YOUR PACK YEARS

Q Q YOU HAVE A
PACK YEAR
MUMBER OF PACKS

F CIGARETTES
SMOKED PER DAY

NUMBER OF YEARS OR GR
YOU SMOKED

TREATMENT? DID YOU ANSWER YES?

YOU ARE A 15-MINUTE EXA!
WILLING & ABLE
TO HAVE

TREATMENT

EARLY DETECTION SAVES LIVES

3555

® TALK TO YOUR DOCTOR
ABOUT YOUR RISK FOR LUNG CANCER
AND THE RISKS AND BENEFITS
OF BEING SCREENED

STOP SMOKING

éFUMA?

DEJO DE FUMAR
o EN LOS ULTIMOS

O R 15 ANOS
ACTUALMENTE

éSU EDAD?

ESTA ENTRE LOS

55 a 80

ANOS
CALCULE SU INDICE TABAQUICO

TIENE UN INDICE
@ ‘ TABAQUICO DE

NUMERO DE CAJETILLAS RS O MAS
DEC\GARRILLOSOUE FUMO CUEEMG EN SU ANTECEDENTE
L COMO FUMADOR

<TRATAMIENTO? | (LA RESPUESTA ES AFIRMATIVA?

UN EXAMEN DE 15 MINUTOS PUEDE
SALVARLE LA VIDA

ESTA
DISPUESTO Y EN
LA CAPACIDAD SIN DOLOR
DE RECIBIR NO INVASIVO
TRATAMIENTO SIN PREPARACIONES

LA DETECCION TEMPRANA SALVA VIDAS
XA

CONSULTE CON SU MEDICO
SOBRE SU RIESGO DE PACEDER
CANCER DE PULMON

Y SOBRE LOS RIESGOS Y BENEFICIOS
DE ESTOS EXAMENES

DEJAR DE FUMAR

@EJFLORESMD



LCS eligible patients on clozapine at FTC

The Largest Health Disparity We Don’t Talk About

Americans with serious mental illnesses die 15 to 30 years earlier than those

Lung cancer prevention survey

without.

« To assess If a novel integrated care pathway
tailored for individuals with Serious Mental
llIness will increase LCS participation:

— Targeted shared decision making

— Performed in a group setting at the community ans cancrrveon e s
mental health clinic

N Stream I i ned rad io I Ogy refe r ral S Patients deciding to undergo LCS will have

streamlined referral to radiology

Group SDM session 1: smoking cessation

Group SDM session 2: LCS

Same day LCS and results followed by
same day counseling for the patients with
positive results

@EJFLORESMD



Radiology Consultation Clinic

® blocked in a procedure and p]ac:-ed a stent to open the arter}'. The

consult with Dr. Mangano, and s ~e on the ims:
“caused me to take personal res

fixed and make meaningful changes to lifestyle and habits,” savs 1
Green, a former chairman and CEOQO of Accenture who serves on
several boards. “I am certain it saved me from more serious issues

rm:‘l improved my quality

. .

Wall StreetJournal, 11/11/14

Courtesy, Mark Magnano, MD



Virtual Radiology Consults

Video-Based Virtual Radiologist Consult Model

~ F o P A k3 r
Radiologist in Reading Patient and Provider
Room Connects to in Clinic Connect to
Virtual Visit App on Virtual Visit App on

PACS Station iPad or Desktop

... -

%8 . ) 3
4 patient/pcp V" Radiologist |
Sample Virtual Radiology
Consult Video-Conferencing
Screen

Point-of-care virtual consultations in
radiology, through the implementation of
synchronous video-based virtual
consultations

Consult Model: Referring primary care
physicians consult with a radiologist
virtually and review studies in real-time
while seeing a patient.

Courtesy, Dania Daye, MD, PhD






