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AutoBMD™ Al Improves

Patient Care and Bottom Line




How To Order AutoBMD™ How AutoBMD™
AutoBMD™ for Diagnostic Imaging Centers Works

Step 1: Set up your HeartLung Provider account in less than 5 minutes Step 1:

Automatically detecting

Step 2: Install Heartlung Gateway to send scans to AutoBMD™ the vertebral column

cloud automatically

Step 3: Access AutoBMD™ Reports on your Provider Portal and
Opt-in to automatic forwarding reports to patients Step 2-

Disk segmentation and
labeling vertebral bones Disk Segmentation

5 6

Your Bone Mineral Density (BMD) Report

s B
Patient Name: Doe, Jane AUtoBMD. |‘v]

1D: 9008
Date of Exam: 2/16/2023

Date of Birth: 1/1/1953 . To learn more visit

Gender: Female www.AutoBMD.ai s t 3 °
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Hounsfield Unit (HU)

Detecting the trabecular
compoent of the vertebral
bones as the region of interest Tebecular Bone Identification
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Step 4:

Calculating BMD using HU
units with built-in calibration
factor (no phantom required)
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You Are Here

BMD Measurement

Step 5: - 0 0 : i . NOrm:BomDonti:y
Reporting T-Score and Z-Score

along with axial, coronal, and
sagittal views of the ROI

(-3.2) You Are Here

Electronically signed by: Thomas Atlas, MD 1




Opportunistic

Low Bone Density
is a condition that
causes bone mineral
density to decline,
increasing risk of
Scan fractures.

Radiation
Trip To Radiology Clinics
P . 9y How It's Detected
VCIer for Pqtlents Bone density is usually measured using a
Revenue fOI‘ CIinics DEXA scan or quantitative CT scan (QCT)

S e M

AutoBMD™ enables your doctor to take advantage of CT scans
ordered for other purposes and measure your bone density.

HeartLung’s AutoBMD " is the first and only FDA-approved Al-enabled bone densitometry
with “ " indication that is DEXA-equivalent and works both
on thoracic and abdominal & pelvic CT scans.




Imaging Centers

Hospitals

Direct Revenue

Indirect Revenue

Opportunistic Radiation-Free Osteoporosis Screening With FDA-Approved Al-Enabled AutoBMD™

Assumptions: |

Start-Up Cost

- Cost Per AutoBMD Report

Return on Investment

_ ScansDay] | 5 | t0o | 2 | 3 [ 5 [ 70 | 100 |
[ | MonthlyRevenue| | $8,050.90 | $16,101.80 | $32,203.60 |$48,305.40 | $80,509.00 | $112,712.60 |$161,018.00
[ | AnnualRevenue| | $96,611 |$193,221.60 |$386,443.20 [ $579,665 | $966,108 | $1,352,551 | $1,932,216
(- r | [ |

5 Year Revenue Projection] @~ | $483,054 $966,108 $1,932,216 | $2,898,324 | $4,830,540| $6,762,756 $9,661,080

AutoBMD™ Indirect/Downstream Revenue Analysis

- ¢ -+ v o - ]
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| |Osteopenia/Osteporosis (Will Need DEXAEvery12Years) | | | |  35% |
Endocrine Clinic Visit for Treatment (1-2 Visits a Year) _—_—

| |Orthopedic Procedures OverNext5Years | | | | | = 10% |
I I N I A (N K I U U E——
DownstreamRevenve | | | | = { | | 00 |
Number of ScansperYear] | 1,320 2,640 5,280 7,920 13,200 18,480 26,400

5Yr DEXA Revenue|($55/case/Yr)x2| $50,820 $101,640 $203,280 $304,920 $508,200 $711,480 $1,016,400

5Yr Endocrine Revenue|($75/visit/Yr)x2 $69,300 $138,600 $277,200 $415,800 $693,000 $970,200 $1,386,000

5Yr Orthopedic Revenue|($5,000/case) $660,000 $1,320,000 | $2,640,000 | $3,960,000 | $6,600,000 | $9,240,000 | $13,200,000

I I (N AN (N I I DU —
Total 5Yr Revenue Projectionl | $780,120 $1,560,240 | $3,120,480 | $4,680,720 | $7,801,200 | $10,921,680 | $15,602,400

@ HeartLung.Al

Direct and Indirect Revenue Opportunities for Providers
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How well does an artificial intelligence (Al) tool measure thoracic vertebral bone mineral density
(BMD) in non-contrast cardiac CT scans used for coronary artery calcium scoring (CAC)?

human error.

Number of reports an
Al-enabled AutoBMD can
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AutoBMD vs. Manual BMD T-5core Correlation Plot

Average BMD obtained by AutoBMD for Vertebrae T7-T9 per 165 Cases of Corresponding Lung
and Cardiac CT Scans

Al-enabled AutoBMD™ can measure BMD in patients with accuracy comparable
to manual measurements by radiologists.

BMD (g/emn3)

Automated methods of measuring BMD are much faster on average compared

with manual methods of measuring BMD (15 seconds versus 5.5 min). | et I I I I I I
The incremental value of AutoBMD™ for individuals undergoing Coronary Artery : o R

Calcium (CAC) scans is as promising as a novel screening tool with no Lo AR S
additional radiation and no separate CT scan. ree o

® AutoBMD results obtained for the average BMD for vertebrae T7 to T9 in 165 corresponding lung and ® (a) T-score correlation plot of AutoBMD software and manual bone mineral density (BMD) (R2 % 0.85).
cardiac CT scans. For all vertebrae, n = 165, with the exception of T9 for cardiac for which n =150. (b) z-score correlation plot of AutoBMD software and manual BMD (R2% 0.80).




Measurement of Phantomless
Thoracic Bone Mineral Density
on Coronary Artery Calcium CT
Scans Acquired with Various CT
Scanner Models'

Purpose:

T determiine the aceuracy and precision of thoracie phon-
tombiess Do miseral donsity (BMI) meassiresmorts ob-
tined on coronary artery cabelsm (CAC) compated to-
mographey (CT) scans by using o wrioty of commercially
available CT seanmers,

Thie institutionnl review board spproved this Healths Tnsur-
ance Portabity ane Accountability Act-compliom. study.
A total of 4120 asymptonetic subjects (2022 [49%) usen.
2B |51%] womsnz mean sge, 63,7 vears = 11,8 [standard
duvintion]) underwent CAL CT with the use of o quanti
ttive CT calibrtion phantom for evalustion of subelinical
e roscberusis. Two handr s
1 pelvis (€7 through
L5). Mean BMID of theee comsecutive thormcic vertelwme
ins the T7-TH0 ringe) was measired in all 4120 sbjecs.
sl cnlibirntion Esctors for cach st am inmert s
 genonl calibration factar for the spine were detormined
for cach CT scanner model. The sty populstion wis
thven divided ingo three sabgroups: All calibeation fictors
wore grnorsted from group 1 (a = 1586) nad were appliod
and tested in group 2 (o = 1357), ane offects of vari-
ous immage acquisition parmeters wore assessed in group
3 = 100F). Accurncy (bins) amd precision oracic
phantomless BAMD mensaroments neross 14 CT senmer
models from Eve nunulacturers were determined,

Phanitomless BMD valwes cormelated highly with standard
phantonbased quantitntive CT BMIY vdues (r = 0087,
P < 000). Bins was 3.9% £ 1.4 for phaniomless BAD
measurements, and the mean coelicent of variation for
the genernl colibetion fctor was 4.9% + 2.4,

Measurement of Thoracic
Bone Mineral Density with
Quantitative CT'

T, = (BMD,
» BMI). Ca

cientific
ublications

Trabecular Bone Mineral Density
Measurement Using Thoracic and
Lumbar Quantitative Computed
Tomography

Matthew J. Budoff, MD, Walid Khairallah, BA, Diong Li, MD, PhD, Yan Lin Gao, MD,
Hussain lsmaeel, MD, Ferdinand Flores, BA, Janis Child, RT, Sivi Carson, RT, Song Shou Mao, MD

Purpose: To svakuate the. dermsity [BMI L] tharacic (T}
for

Materials CTscans for

Inchuded. L spine (T, ) to the fifth lumbar {Lg) was empioyed. Vertebral BMD were

mesasured by OCT 5000 and NVivo systerms. The association between three consscutive lumibar (L1-L3) and thoncic BRA0 (3T, intiation
to left main L

Results: Thera was froen T, fo Ly, and L

oy gandar, 3T BMD was sigrificantly highor versus Ly BMD [156.9 vorsus 141 Svmg/om”, P < 001] for woman a5 wall &5 for men (164.8

wersus 151.0 mgiom?®, P 001 There is gocd comelasion between 3T and L., BMD, the Pearson's cormelation cosfficients are 0,61 and

0,90 for women and men. Fespctively. e further analyzed the associations. betwoen L. and any inddual spine of T=Ls and similar

ir value, 0.62-0 98 T L thomcic quan-
Htative CT was 2.5 (1.0, 68% C1 0,066-1.004); 2.6.(1.0, B5CI% 0.652-1.007), and 2.8% (1.0,96% 0.0694-1.008), respoctholy.

Conclusion: Tha 3T BMD wats highly comelatid with Ly, BMD. Thorsckc BMD can be medasured during candiae and kang GT imaging
WIENOUT e 10r ROAONAI DETCIRENT DUIten o MAMon dose. This highly reproducie methodoiogy is activily baing appied 1o lirge
cohort stucies 10 evaluat the prevalence of osteoporosis and track BMID over Bme.

Kary Woords: Eorm minernl dersily: computed
EAUR, 2012

steoporasis and coranary atheroicherosis an: increas-
g recognizod as cosdsting o
aging population, Conpured

a powerful ool for atherosclerosia diagnosis, chwruct provide three-dimensional information compared to tradi-

termeraphy; exronary CHCLIm sean

Quantitative computed tomographry
measured lumbar bone nincral density [BMD) (2.3

s oscoporois bocase of its abiliy

coromary artery divease (CADY) evaluation, and cardiac events  tional dual x-ray sbscrptiometry two-dimsensional images
detection has scon dgnificant increased wtilization over the wh

Thoracic Quantitative Computed
Tomography (QCT) Can Sensitively
Monitor Bone Mineral Metabolism:

Comparison of Thoracic QCT vs
Lumbar QCT and Dual-energy X-ray
Absorptiometry in Detection of
Age-relative Change in Bone
Mineral Density

Song Shou Mao, MD, Dong Li, MD, PhD, Younus Saleem Syed, MD, Yanlin Gao, M
Yanting L, MS, Ferdinand Flores, MS, Janis Child, RT, MacKenzie Cervantes, MS, RD, XRAT,
Kamyar Kalantar-Zadeh, MD, MPH, PhD, Matthew J. Budoff, MD

FRationale and Objectiv

loss using thi
absorptiometry (¢

‘and mors sansithve mathod for detcting bone minee

o arsd  phas o smdics, and can be
her comirmt or noncontrast CT sudies are
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e Budoff MJ, Malpeso JM, Zeb |, Gao YL, Li D, Choi TY, Dailing CA, Mao SS. Measurement of phantomless ® Budoff MJ, Hamirani YS, Gao YL, Ismaeel H, Flores FR, Child J, Carson S, Nee JN, Mao S. Measurement of o Budoff MJ, Khairallah W, Li D, Gao YL, Ismaeel H, Flores F, Child J, Carson S, Mao SS. Trabecular bone Song Shou Mao, Dong Li, Younus Saleem Syed, Yanlin Gao, Yanting Luo, Ferdinand Flores, Janis Child,

thoracic bone mineral density on coronary artery calcium CT scans acquired with various CT scanner
models. Radiology. 2013 Jun;267(3):830-6.

thoracic bone mineral density with quantitative CT. Radiology. 2010 Nov;257(2):434-40. mineral density measurement using thoracic and lumbar quantitative computed tomography.

Acad Radiol. 2012 Feb;19(2):179-83.

MacKenzie Cervantes, Kamyar Kalantar-Zadeh, Matthew J. Budoff, Thoracic Quantitative Computed
Tomography (QCT) Can Sensitively Monitor Bone Mineral Metabolism: Comparison of Thoracic QCT vs
Lumbar QCT and Dual-energy X-ray Absorptiometry in Detection of Age-relative Change in Bone
Mineral Density, Academic Radiology, Volume 24, Issue 12, 2017, Pages 1582-1587, ISSN 1076-6332.

Figure 2.  (a) Bland-Altman

analysis plot revealed no sys-

tematic bias and acceptable

limits of agresment batwaan

phantomless BMD and quantitative y=0,8789x + 0.2688

CT BMD bias = 0.19; 95% i R?=0.8565

confidence interval: —14.1,13.7).

50 = standard deviation, solid

line = mean difference, dashed

lines = upper and lower limits of

agreement. (b} Scalterplot shows

strong corelation between

phantomless BMD (PLEMD) and
—Fit itative CT BMD BMD)
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® A significant positive correlation was found between phantomless and quantitative
CT BMD measurements (r = 0.98, P, .001)

Linear graphs illustrate comparison of lumbar (y) and thoracic (x) quantitative CT measurements. e Bone mineral density (BMD) value of 17 vertebrae by the QCT technique. ® Comparison of QCT and DXA in the age-related annual loss rate of bone in women (left panel)

BMDs measured with lumbar and thoracic quantitative CT were highly correlated. BMDs were ® The percent difference between L1-3 and 17 individual measurements. and men (right panel). DXA, dualenergy X-ray absorptiometry; QCT, quantitative computed tomography.

systematically higher with thoracic CT in (a) 322 male and (b) 322 female subjects.




Simple & Easy Workflow Integration

Patients sent to cardiac or
lung CT scan for any reason

How It Works |

AutoBMD for Diagnostic
. CT Scan
Imaging Centers
<)

n

0\‘\ PACS |
O\G I:l Patients sent home

@ ? HeartLung Provider Portal @ G
@ LiveLong Health
@ Mobile app

a@’\o

HeartLung OPTIONAL
Gateway
C E ) . Patients are notified to
bicomizedPDF download the app and enter
HeartLung code to view results
Cloud ® > . .
This service is
DICOM PDF optional

AutoBMD" Al Engine



® @ HeartLung.Al
Provider Q&A

Yes, AutoBMD™ Al is reimbursed by Medicare and private payers as part of osteoporosis screening mandate
by US Preventative Task Force Services (CPT 77078). AutoBMD™ report is based on qCT (Quantitative CT) and
uses a 3D bone density analysis that is superior to DEXA which is 2D. The only advantage of DEXA over qCT is
lower radiation exposure, however in the case of AutoBMD™, the radiation is ZERO because it is an opportunistic
screening as an add-on to CT scans ordered for other reasons.

Your PACS can easily connect to AutoBMD™ cloud through a direct link using your unique AE title generated
by HeartLung; or via a HeartLung Gateway installed and no hardware installation is required. The scanned CT
image is sent from your PACS to AutoBMD™ Al cloud where the report is created and sent back to you and

is also viewable on HeartLung’s Provider & Patient Portal. https://provider.heartlung.ai

Opportunistic osteoporosis screening may not require a physician order for reimbursement purposes. However,
this may vary by the payer and the state law. Depending on the state certain restrictions may apply to self-
referring screening. Because AutoBMD™ poses no radiation risk or procedural issues, this may be lesser of

an issue in those states. Nonetheless, because referring phycisians are responsible for treating patients with
osteoporosis, we strongly recommend informing and engaging all referring phycisians.



® @ HeartLung.Al
Provider Q&A

Yes, it can but for reimbursement purposes certain restriction may apply. If DEXA was less than 2 years ago,
chances are the payers may not cover an additional bone density report. As stated previously, because there
is no additional radiation to patient, informing them of their options is recommended.

Only send one axial series to AutoBMD™ Al cloud. For example, the axial series used for coronary artery calcium
scoring or lung cancer screening would work. The AutoBMD™ Al module works based on intensity (Hounsfield
Units), so please send images generated using the standard convolution kernel without any modifications or
reconstructions.

Simply create an account at https://provider.heartlung.ai and send your first set of DICOM images using the
unique AE title that our system generates for your center. You will be contacted within 24 hours for verification
and testing the setup. Reports are sent back to PACS in less than 5 minutes as a DICOMized PDF, helping
providers detect osteoporosis or osteopenia before the patient even leaves the office. The trial includes 10
free cases, and reports are Medicare-reimbursable. No hardware required. No IT complexity. Just turn on the
AutoBMD™ pipeline and start identifying at-risk patients using scans you’re already doing,.



Individual Reports

Your Bane Misersl Dewsity (BMD) Repeet

Your Cardlac Chambers Volumetry Report

CT-BASED Al SOLUTIONS ENABLING EARLY DETECTION
AND PREVENTION OF CARDIOVASCULAR DISEASE

Summary Report

Liver Fat

Your Cardiac Chambers Volumetry Report

This is an opportunistic report generated by AutoChamber™AI based on CT scans ordered for other reasons Bone Density & Vln:::::(la? Fat

/

Patient Name: Doe, Jack o
ID: 9008 Clinic's
Date of Exam: 7/16/2024 Logo
Date of Birth: 1/1/1953 Here Poweredby Heartlung
Gender: Male

AutoChamber Volumetry Chambers of the Heart

Chamber  Vvalue Percentile 1 ; LA

SO 96th 4 _ {Left Atrium)
121.6cc  80th 8 /) - Ly
Ora 88.7cc  58th @ % BN (Left Ventricle)
RV 131.8cc  65th \ \
Lvm  1185¢ 90th
LA/RA  0.90 80th
LV/RV  0.75 74th

Aorta & PA Size : & Emphysema

Cardiac '=,: ; y Y 4 Coronary
Chambers .- : Artery
Volume “--.../ Calcification

RV ANy LVM
(Right Ventricle) ™ (Left Ventricular Mass)

Percentile

Cardiothoracic Ratio: 0.51 25th 50th 75th

8

Coronal (Frontal View)

Aortic Valve horacic Aortic
Calcification Calcification

\+
|

Heart Failure: 10-Year Risk Increases in Yellow or Red Zo
= = = = CVD Risk

Factors

N [T

OBESITY DIABETES

DG

LA/RA

Sagittal (Lateral View) Stoks: 10-Year Risk Increases In Yollow or Red Zone

LA

RA

Atrial Fibrillation: 10-Year Risk Increases in Yellow or Red Zone

LVM
Axial (Transverse View) Left Ventricular Hypertrophy: Suspected in Yellow or Red Zone

e
“3 sk [ESHEEIN] vomecie s-20%) NG

Risk is calculated based on data from NIH-Sponsored Multi- - ™ i
Ethnic Study of Atherosclerosis and Framingham Heart Study To Iearn more ObOUt AlI-CVD ! WhICh

' includes AutoBMD™ Reports, scan the QR

The resaits s vowscai/ns chianbersvoimustryiadicate hakvon code or visit: https://heartlung.ai/aicvd
have a high risk of future cardiovascular disease, Consultation with
your care provider is recommended.

K3
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Your Bone Mineral Density (BMD) Report
w
- - ™
Patient Name: Doe, Jane e AutomD 693
i ID: 9008 Clinic's Powered by H

Date of Exam: 2/16/2023 Logo Te *

Date of Birth: 1/1/1953 Here To learn more visit

Gender: Female www.AutoBMD.ai
— A quantitive scale for describing Z-score compares your bone density to average values for a person
. radiodensity. of your same age and gender.

Vertebral 114.6 Female Average Bone Mineral Density + 15D
Vertebra2 100.1
Vertebra3 102.7
Mean HU 105.8

Mean BMD 106
Z-score -2
T-score -3.2

g

g

-
- -
-

Fv

Bone Mineral Density (mg/cc)

Sagittal (side view)

‘ " 0
y L 30 40 60
i ! —49' Age
e \ Your T-score: -3.2

w . i T-score is your bone density compared with what is normally
’ 7y expected in a healthy adult of your sex. Your T-Score of -3.2
indicates you likely have osteoporosis (severe bone loss).

Osteoporosis Osteopenia Normal Bone Density
-4 -3 -2.5 -2 =1 1] +1 *2

All patients should ensure an adequate intake of dietary
calcium and vitamin D, The National Osteopororis Foundation
recommends adults under age 50 need 1,000 mg of calcium
and 400-800 IU of vitamin D daily. Adults 50 and over need
1,200 mg of calcium and 800-1,000 IU of vitamin D daily.
Based on your BMD results, you have osteoporosis and
should seek follow up care with your physician.

You Are Here

Recommendations

Axial (cross sectional view)

Follow up

People with diagnosed cases of osteoporosis or at high risk for
fracture should have regular BMD tests. For patients eligible for
Medicare, routine testing is allowed once every 2 years. For
more information visit www.AutoBMD.ai.

Electronically signed by: Thomas Atlas, MD
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HeartLung Technologies Co.  HeartLung’s AutoBMD™

2450 Holcombe Blvd, TMC Innovations Al-enabled bone densito e
Houston, TX 77021

(310) 510-6004 screening” indication that is DE
HeartLung www.HeartlLung.ai
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Techncloges  contact@heartlung.ai both on thoracic and abdominal & p elv



BREAKTHROUGH DEVICE DESIGNATION

HeartLung

Technologies

Introducing

AutoChamber Al

AutoChamber” is the first FDA-approved Al that received “Breakthrough” designation for enabling
physicians to detect patients with enlarged cardiac chambers and left ventricular hypertrophy that
are invisible to the human eye.

Effective April 1, 2025, Medicare approved reimbusement for AutoChamber™ under HCPCS G0183.

Every year over 10 million chest CT scans are done in the US alone and among them many
asymptomatic patients with enlarged heart chambers are missed resulting in late-stage heart
failure, atrial fibrillation, stroke, and sudden cardiac death. AutoChamber™ Al can help physicians
fill this gap and save many lives from preventable cardiovascular death.

4 )
Case Example 1 Developed HF in 11 years
Male, Age: 54

o mmsenmscan  cmivemenssise” | These lives could
have been saved
by AutoChamber

These two case examples show patients who
were deemed low risk because of a Coronary
Artery Calcium (CAC) score of 0. Both patients
later developed fatal stroke, atrial fibrillation

Case Example 2 Developed AF/stroke in 9 years (AF), and heart failure (HF).

Female, Age: 57

CAC Score: 0 LA Volume: 84.6 cc (96th percentile) » X ,
10-year ASCVD Risk: 1.4% Cohort LA Volume: 55.8 141 cc AutoChamber” was run on these patients

scans and found that both cases had enlarged
cardiac chambers and were at high risk of
heart failure, atrial fibrilation, and stroke. The
add-on AutoChamber” report could have
been life-saving.

AutoChamber™ Al provides highly
significant added values to CAC

scans, CCTA, CPTA, LDCT, and
chest diagnostic CT scans.



Your Cardiac Chambers Volumetry Report Detect Hidden Heart Disease

This is an opportunistic report generated by AutoChamber™ AI based on CT scans ordered for other reasons

Catch What A Calcium Enlarged Left Atrium (LA) by Calcium Score Categories

ral
Patient Name: Doe, Jack w Score Can’t: 100%
ID: 9008 Clinic This graph shows a significant 0% 28% 239,
Date of Exam: 7/16/2024 Logo = percentage of people who are 80% o Ao
Date of Birth: 1/1/1953 Powered by HeartLung classified as low risk based on 70%
Gender: Male coronary artery calcium (CAC) 60%
scores of zero or below 100 have 50%

AutoChamber Volumetry Chambers of the Heart
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® L - - : (Left Atrium) fibrillation (AF) and stroke. o
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LVvm  118.5¢g 90th

. > 75th Percentile LA Volume
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. . - P References:
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Al-enabled left atrial volumetry in coronary artery calcium scans (AI-CACTM) predicts atrial fibrillation as early as one year, improves CHARGE-AF, and outperforms

NT-proBNP: The multi-ethnic study of atherosclerosis. J Cardiovasc Comput Tomogr. 2024;18(4):383-391.
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Heart Failure: 10-Year Risk Increases in Yellow or Red Zone

Simple & Easy Workflow Integration

Stroke: 10-Year Risk Increases in Yellow or Red Zone Patients sent to cardiac or
lung CT scan for any reason

LA/RA

Sagittal (Lateral View)

“ - How It Works I
AutoChamber™ for oTs
Atrial Fibrillation: 10-Year Risk Increases in Yellow or Red Zone :.9
oo . %
Axial (Transverse View) Left Ventricular Hypertrophy: Suspected in Yellow or Red Zone \00“‘ es Patients sent home
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Recommendations Fg;gtygyg OPTIONAL

The results of your cardiac chambers volumetry indicate that you picoMizedPDF dommloas o o ted enter
have a high risk of future cardiovascular disease. Consultation with HeartLung code to view results
your care provider is recommended. Cloud DICOM
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AutoChamber™ LV Quartiles by 5-year CHARGE-AF Risk 4 Quartile Distribution of AutoChamber™
LA by NT-ProBNP Quartiles Sl

Journal of Cardiovascular Computed Tomography

Can o3 avadlable m

| Journal of Cardiovascular Computed Tomography
{93
journal homepage: jornall ho mnpage:

Aesesnch paper Research paper
Al-enabled cardiac chambers volumetry in coronary artery calcium scans Al'l.’]'liihl](-:‘\(lll left atrial volumetry in coronary artery calcium scans
(AL-CAC™) predicts heart failure and outperforms NT-proBNP: (AI-CAC™) predicts "””“_] fibrillation as early as one year, improves
The multi-ethnic study of Atherosclerosis CHARGE-AF, and outperforms NT-proBNP: The multi-ethnic study
of atherosclerosis
“laudia L. Henschke *, Nathan I, Wong ', Christopher [ k Morteza Naghavi ™, David Yankelevitz", Anthony P. Reeves”, Matthew J.
i ¥ g, Tl Atlas®, Seth Liretre *, Jakob Wasserthal |,
l Henschke *, Nathan D. Wong*, Christopher Defilippi *, Susan R. Heckbert ',
FPhilip Greenland

® Distribution of AI-CAC LA Volume by CAC Categories, NT-proBNP Quartiles, and CHARGE-AF Risk Score Quartiles.
(A) Quartiles of AI-CAC LA volume by 5-year CHARGE-AF risk categories. (B) Quartiles of Al-CAC LA volume by NT-proBNP quartiles.

1. Introduction

AutoChamber™ detects a significant portion of high-risk
patients who are wrongly classified as low-risk by existing
standards such as CHARGE-AF, BNP, CAC score and ASCVD score.

® Naghavi M, Reeves A, Budoff M, Li D, Atlas K, Zhang C, Atlas T, Roy SK, Henschke CI, Wong ND, Defilippi C, Naghavi M, Yankelevitz D, Reeves AP, Budoff MJ, Li D, Atlas K, Zhang C, Atlas TL, Lirette S, Wasserthal J,
Levy D, Yankelevitz DF. Al-enabled cardiac chambers volumetry in coronary artery calcium scans Roy SK, Henschke C, Wong ND, Defilippi C, Heckbert SR, Greenland P. Al-enabled left atrial volumetry in
(AI-CACTM) predicts heart failure and outperforms NT-proBNP: The multi-ethnic study of coronary artery calcium scans (AI-CACTM) predicts atrial fibrillation as early as one year, improves
Atherosclerosis. J Cardiovasc Comput Tomogr. 2024 Jul-Aug;18(4):392-400. CHARGE-AF, and outperforms NT-proBNP: The multi-ethnic study of atherosclerosis. J Cardiovasc

Comput Tomogr. 2024 Jul-Aug;18(4):383-391.

AutoChamber™ LV Volume by CAC Categories AutoChamber™ LV Volume by ASCVD Pooled
. . . Central lllustration: Al-enabled Automated Left Ventricular Volumetry and Mass in Non-Contrast CT
Cohort EqUthon Risk CQtegorleS Obtained for CAC Scoring Predicts Incident Heart Failure Over I5 years Comparably to Cardiac MRI
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les of AI-CAC Left Ventricle (LV) Volume by coronary artery calcium (CAC) and ASCVD Pooled Cohorts Equation Categories. ® AutoChamber Al applied opportunistically to existing CAC scans predicted future heart failure e cumulative incidence of atrial fibrillation (AF) in the top quartile of AI-CAC left atrial (LA) volume

similarly to a cardiac MRI, which is much more expensive and time-consuming. (adjusted by BSA).




Morteza Naghavi, Seyed Reza Mirjalili, Kyle Atlas, Anthony P. Reeves, Chenyu Zhang, Jakob Wasserthal, Amir Azimi, Thomas Atlas, Claudia I.
Henschke, David F. Yankelevitz, Javier J. Zulueta, Jeffrey Mechanick, Andrea Branch, Ning Ma, Rowena Yip, Wenjun Fan, Sion K. Roy, Khurram Nasir,
Sabee Molloi, Zahi Fayad, Michael V. McConnell, loannis A. Kakadiaris, George Abela, Rozemarijn Vliegenthart, David J. Maron, Jagat Narula, Kim
Williams, Prediman K. Shah, Matthew J. Budoff, Daniel Levy, Roxana Mehran, Robert A.Kloner, Nathan D. Wong.

Abstract

Background and aims:

Type 2 diabetes mellitus (T2DM) is classified as Stage A (at risk) heart failure (HF). We previously showed that artificial
intelligence (Al)-detected enlarged cardiac chambers particularly left atrium (LA), left ventricle (LV) and increased LV mass
in coronary artery calcium (CAC) scans were strongly associated with HF. In this study, we compare the incidence of HF in
individuals with enlarged chambers vs. T2DM.

Methods:

Al-enabled cardiac chambers volumetry was applied to baseline CAC-scans of 5789 MESA participants aged 45-84 (47.7%
male, 12.5% T2DM). LA, LV, and LV mass percentiles were indexed by body surface area. We used Cox regression and Kaplan-
Meier with log-rank tests to evaluate HF incidence over 19 years. Enlarged chambers were defined as 295th percentile.

Results:

In non-T2DM individuals, enlarged LA (HR:5.0 [3.4-7.4]), LV (HR:5.5 [3.7-8.3]), and LV mass (HR:5.4 [3.7-7.9]) were
independently associated with HF after full adjustment. Non-T2DM individuals with enlarged LA had higher HF incidence
than those with T2DM and normal LA volume (21.7% vs. 10.3%, P=0.001); similar findings were observed for LV mass (18.3% vs.
12.0%, P=0.04). Those with both T2DM and enlarged chambers had higher HF risk compared to either condition alone; except
for LA where the risk was not significantly different from having an enlarged LA alone.

Conclusion:

Enlarged LA, LV, and LV mass without T2DM exhibited a greater risk of incident HF than T2DM with normal chambers.
Adding cardiac chambers volume and mass to HF staging should be investigated.

LA Volume LV Volume LV Mass

21.7% _ 18.3%

Incidence Ratio(%)
Incidence Ratio(%
Incidence Ratio (%)
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ORIGINAL RESEARCH

EMERGING TECHNOLOGIES AND INNOVATIONS

Al-Enabled CT Cardiac Chamber
Volumetry Predicts Atrial Fibrillation
and Stroke Comparable to MRI

Mor aghavi, MD," Anthony P. Reeves, Pub,” Ky as, L hang, M, i,
5 Atlas, MD, ia L Henschke, MD," Natha Vorg, Pl K. Roy, MD,” M v 1. BudolT, MD,
David F. Yankelevitz, MLy

BACKGROUND Al-CAC provides mare actionable information than the Agatston coronary artery calcium (CAC) score
Wie: hawe recently shown in the MESA (Multi hercschenceis) that Al-CAC automated beft strisl (LA)

volumsetry enabled prediction of atrial At {AF) as early as 1 year

OBJECTIVES in this study, the authors evaluated the performance of Al-CAC LA volumetry versus LA measured by
ic resonance imaging ( ) t roke and compared
with Cobons for Hest & ) Pesearch in Ger el for atrial Rbrillition (CHARGE-AF) sk
o, Agititan score, and N-terminal pro B-typé Ratr sptide (NT-praBap).

METHODS We used 15-year outcomes data from 3,552 asymptomatic individuats (52.2% wamen, age 61.7 = 10.2 years)
wha underwent both CAC scans and CMRI in the MESA baseline examination. CMBI LA volume was previously measured
by human experts. Data on MT-proBNP, CHARGE-AF risk score, and the Agatston scare were abtained from MESA.
Discrimination was assessed using the time-dependent rea urder the curve

RESULTS Over 15 years follow-up, 562 cases of AF and 140 cases of stroke accrued. The area under the curve for Al-CAC
versus OMRI volumetry for AF (0.BO02 vs 0.798) and stroke (0.762 vs 0.751) were not significantly differert CAC LA
significantly improved the continuous met reclissification index for prediction of 5-yesr AF when sdded 1o CHARGE-AF

risk score (0.23), NT-proBNP (0.37, 0.37), and Agatston score (0.44) (P for all <0.0001).

CONCLUSIONS Al-CAC sutomated LA volumetry and CMAR1 LA volume measured by human experts similarty pre-
dicted incident AF amd stroke over 15 years. Further studies 1o investigate the clirical utility of AI-CAC for AF and
stroke predic e warranted. (MACC Adw. 2024;3:101300) © 2024 The Authors. Published by Elsevier on behalf of
the American College of Cardiology Foundation. This is an open access anticle under the CC BY-NC-ND bicense

® Naghavi, M, Reeves, A, Atlas, K. et al. AlI-Enabled CT Cardiac Chamber Volumetry Predicts Atrial
Fibrillation and Stroke Comparable to MRI. JACC Adv. 2024 Nov, 3 (11).

Central lllustration: Al-enabled Cardiac Chambers Volumetry in CT Scans Predicts Atrial Fibrillation and
Stroke Comparably to MRI and Outperforms NT-proBNP and Agatston CAC Score Over |5 years

Developed AF in 9 pears
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® Central lllustration: Al-enabled left cardiac chambers volumetry in CT scans predicts atrial fibrillation
and stroke comparably to MRI and outperforms NT-proBNP and agatston CAC score over 15 years.

HeartLung.Al

New Frontiers for Predicting
Atrial Fibrillation and Stroke

Al-Based Left Atrial Volumetry

i3, MDD, Marly van Assen, Pul¥

al volu
which can be

® Onnis, C, van Assen, M. New Frontiers for Predicting Atrial Fibrillation and Stroke:
Al-Based Left Atrial Volumetry. JACC Adv. 2024 Nov, 3 (11).

Figure, |-year Prediction of Incident Atrial
Fibrillation by AIMCAC left atr

proBNF, CHARGE-AF risk score,

CAC Score

® 1-year prediction of incident atrial fibrillation by AI-CAC left atrial volume, NT-proBNP,

CHARGE-AF risk score, and Agatston CAC score.




Imaging Centers

Hospitals

Indirect Revenue

Direct Revenue

@ HeartLung.Al

Direct and Indirect Revenue Opportunities for Providers

 Assumptions: |
" Hoartlung Fee per AutoChamberReport______ | $30
| NetDirect Revenue per AutoChamberReport | $58 |
| Percentage of High Risk for Heart Failure in Routine Chest CTScans | 8% |
Downstream Revenue for Workup of High Risk for Heart Failure _
| PercentageofHeartFatre | o5% |
| Lifetime Costper Heart FailurePatient | $109541 |
 DirectRevenwe [ |
| ChestCTscansperDay | | 100
| Yearly Gross Direct Revenue fromHCPCS Go183 | | $2,117,000
I D
IndirectRevenye | 0
| Annual Expected Revenue forHigh RiskPatients | | $1,825,000
I D

Indirect Health Savings over 10 Years _—
91 Patients Saved per year (0.5%) | $13,290,950




@ HeartLung. Al
Provider Q&A

Yes, AutoChamber™ is reimbursable under the new category 3 HCPCS code G0183, with a reimbursement
rate of $88.06. This code was released by CMS on April 1st, 2025, following HeartLung’s application for
AutoChamber™ reimbusement as an FDA-designated “Breakthrough” medical device.

“New HCPCS Code Describing Software that Reports the Volume of Cardiac Chambers and Left Ventricular Wall Mass, Effective April
1, 2025. CMS 1s establishing a new HCPCS code, G0183, to describe a software that utilizes data from previously obtained CT scans to
report the volume of cardiac chambers and left ventricular wall mass. Table 8 attachment A lists the long descriptor, status indicator, and
APC assignment for HCPCS code G0183. For information on OPPS status indicators, please refer to OPPS Addendum D1 of the CY 2025
OPPS/ASC final rule for the latest definitions. This code, along with its short descriptor, status indicator, and payment rate, 1s also listed in

the April 2025 update of the OPPS Addendum B.” https://www.cms.gov/medicare/coding-billing/healthcare-common-procedure-system

Because AutoChamber™ uses existing CT images with no need for additional scans, radiation exposure, or
patient scheduling, it's a seamless, no-brainer add-on to your current workflow. It not only enhances patient
care but also creates a new revenue stream with minimal operational changes.

Your PACS can easily connect to AutoChamber™ cloud through a direct link using your unique AE title generated
by HeartLung; or via a HeartLung Gateway installed and no hardware installation is required. The scanned CT
images are sent from your PACS to AutoChamber™ Al cloud where the report is created and sent back to you,
and is also accessible on HeartLung’s Provider & Patient Portal. https://provider.heartlung.ai



https://www.cms.gov/medicare/coding-billing/healthcare-common-procedure-system
https://provider.heartlung.ai/login

® @ HeartLung.Al
Provider Q&A

AutoChamber™ is designed as an opportunistic add-on service that can be applied to existing CT scans.
Because it uses images that are already acquired for other medically necessary reasons, a separate
physician order specifically for AutoChamber™ is not required. Nonetheless, since referring phycisians are
responsible for treating patients with enlarged chambers, we strongly recommend informing and engaging
all referring phycisians.

Only send one axial series to AutoChamber™ Al cloud. For example, the axial series used for coronary artery
calcium scoring or lung cancer screening would work. The AutoChamber™ Al module works based on intensity

(Hounsfield Units), so please send images generated using the standard convolution kernel without any
modifications or reconstructions.

Simply create an account at https://provider.heartlung.ai and send your first set of DICOM images using the
unique AE title that our system generates for your center. You will be contacted within 24 hours for verification
and testing the setup.



https://provider.heartlung.ai/login

Individual Reports
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Your Cardlac Chambers Volumetry Report

CT-BASED Al SOLUTIONS ENABLING EARLY DETECTION
AND PREVENTION OF CARDIOVASCULAR DISEASE

Summary Report

Liver Fat

Your Cardiac Chambers Volumetry Report

This is an opportunistic report generated by AutoChamber™AI based on CT scans ordered for other reasons Bone Density & Vln:::::(la? Fat
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Patient Name: Doe, Jack o
ID: 9008 Clinic's
Date of Exam: 7/16/2024 Logo
Date of Birth: 1/1/1953 Here Poweredby Heartlung
Gender: Male
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have a high risk of future cardiovascular disease, Consultation with
your care provider is recommended.
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Before AutoChamber”

Coronary Artery LDCT Lung Cancer Lung Coronary CT
Calcium Scan Screening Scan Diagnostic Scan  Angiography Scan
a
After AutoChamber”
Coronary Artery  LDCT Lung Cancer Lung Coronary CT
Calcium Scan Screening Scan Diagnostic Scan Angiography Scan

Benefits of AutoChamber’

Opportunistic Value Generator

AutoChamber” enables your imaging center
to find life-threatening conditions in
asymptomatic patients and generate revenue.

Simple and Easy Workflow Integration

Your practice can install the HeartLung gateway
and receive AutoChamber” reports directly in
your PACS. Your patients can access the report
from HeartLung’'s web portal and mobile app.

\_4 HeartLung Technologies Co.

' 2450 Holcombe Blvd, TMC Innovations
- Houston, TX 77021
= (310) 510-6004

HeartLung www.HeartlLung.ai
Technologies contact@heartlung.ai

HeartLung's AutoChamber” is the first FDA-
approved Al with “
enabling opportunistic screening and detection
of hidden heart disease in CT Scans

No Capital Investment Needed

Any diagnostic imaging center from anywhere
in the world can sign up and start adding
AutoChamber” reports to any chest CT scans.

Rapid Al Turnaround Within Minutes

Receive rapid results within minutes of
sending your scan to AutoChamber™ Al cloud.
No training or learning curve is needed and no
calibration phantom.

" designation






