Diya Gouchwal

by Diya Gouchwal

Submission date: 15-Jul-2022 10:12AM (UTC+0530)
Submission ID: 1870738969

File name: Diya.docx (1.08M)

Word count: 5384

Character count: 30240



Section 2: Project Report

Defining the Return on Investment for a case of buying Medical Imaging Al.
INTRODUCTION

The forefront of the healthcare digital revolution has long been radiology. In the past 30 years,
teleradiology, picture archiving and communication systems (PACS), and digital imaging technology have
all changed radiology services. Once again, radiology is at a crossroads with the potential to develop into a
one-stop integrated diagnostic service. In order to aid in the transition to the next generation, radiography
could benefit from the development of strong new digital tools thanks to artificial intelligence and machine
learning.

Radiology was one of the earliest medical specialties to use digital technologies.

A chest X-ray is the most common radiological test performed worldwide. Chest X-rays, being a norg)
invasive test with easy access and low costs, are the first line of defence for many diagnostics on the heart,
lungs, blood vessels, airways, and even the chest and spine bones. While the X-ray is acquired in minutes,
examining and analysing it takes the eyesight and experience of a professional. Unfortunately, radiologist-
to-patient ratios are low, and available radiologists are overburdened by the large volume of incoming chest
X-rays.

Improving the most basic and universal diagnostic test

Chest radiography is one of the most basic and fundamental diagnostic techniques used in medicine,
accounting for 25% of all diagnostic imaging procedures performed each year. Unfortunately, even among
professionals, miss rates for appropriate interpretation of chest radiographs can reach 30%, resulting in
increased mortality from curable conditions.

Alleviating the burden in radiology workflow

The interpretative performance of chest radiographs varies by up to 30% between specialists and non-
specialists.

Furthermore, 10% of chest radiographs are said to be kept back for 30 days until the final report is given.
Due to the large number of cases to interpret, radiologists only report 60% of radiographs.

50% of the lung cancer patients can hfgjliagnosed earlier
Lunit INSIGHT successfully analysed a 55-year-old male patient's chest x-ray picture, revealing lung cancer
that had been ignored for three years.

Many claims have been made regarding how technology would improve or make healthcare more
inexpensive. Artificial intelligence (AT) is one out of the few inventions capable of fulfilling both of these
promises.




AT has the potential to enhance healthcare systems without sacrificing quality or cost.

The case for always-on Al workflows
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Al runs in the

background, analyzes

Al prieritizes findings of Al triggers notifications based on Images, clinical information, Referral center has instant access to
every exam ! !

positive cases hospital communication requirements chat to mobile, desktop, tablet outside images for transfer consults
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The promise of Al in radiography has been that it will improve health care while decreasing expenses.Six
clinical goals can be aided by AI for a more effective process.

1. Less time spent reading,

2. Less dosage and contrast agents used,

3. Faster illness identification,

4. Higher diagnostic accuracy, and

5. More tailored diagnosis

More efficient Shorter reading time Early detection Dose and contrast Improved diagnostic Personalized
workflow reduction accuracy diagnostics
Efficiency Increased
Improvement Health

The lack of instances of return on investment is the biggest hurdle to Al adoption in clinical practise.

Healthcare providers must justify spending money on an Al system. It is also a necessary step in obtaining
any unique technology to assist patients.

In this post, I examine how artificial intelligence (AI) may enhance healthcare systems without sacrificing
cost, efficiency, or quality.

The medical AT market requires evidence of a viable business case that demonstrates cost-effective
advancements.

How can the ROT of medical imaging AT be defined and proven? That is our field's most pressing problem

right now. We have a three-step approach to the question, without pretending to have sorted it all out.
1. Define the Al's benefits

2. Understand the incentives of the healthcare system
3. Match the benefits with the incentives , in terms of

« MONETARY GAIN

e EFFICIENCY GAIN

e QUALITY GAIN

Before artificial intelligence, computer-aided detection methods aimed to improve diagnostic accuracy by
raising the test's sensitivity and/or specificity. Bounding boxes, markers, and probability ratings assist the
radiologist in making a diagnosis whether read simultaneously with the radiologist or as a second read.




There are several solutions on the market, and extensive research has shown that these algorithms are just
as effective as radiologists or a gold standard.

However, because most of these items cannot be employed as a solo medical device, the accuracy of the
software and radiologist combination is critical.

AIM & OBJEETIVE
“How to define the Return on Investment for a case of buying Medical Imaging AI”
4

Calculating the ROI of investing in medical imaging AIE terms of money, efficiency, and qualffy gain is the
objective. The Biggest Hospital in North India will also note barriers to and enablers of using artificial
intelligence (AI) technology in clinical radiology.
Technology implemenggtion in hospitals necessitates a diverse set of stakeholders and organisational
procedures, as well as strong routines and professional identities, as well as strict legal and regulatory
standards.

Research Question
How AI may enhance healthcare systems while maintaining quality and cost effectiveness

Research Methodology
¢ Research Design — Exploratory study
e Data Type — Secondary Data
¢ Data Collection Method — Literature Survey
e Data Sources —Published articles , Websites
e Search Terms — Artificial Intelligence, Chest X-rays, Quality Gain, Efficiency Gain, Quality Gain

Keywords
Artificial Intelligence, Deep Learning, CAD (Computer Aided Detection), AI Algorithms, Al Marketplace, Al
Companies, Monetary Gain, Efficiency Gain, Quality Gain, Chest X-rays

Defining the Case

I, being part of the Business Development unit of an IT department of The Biggest Hospital in North India,
as a buyer for this HCP, convincing/explaining the benefits to the CFO/CMO of the hospital, to incorporate
atleast 3 Al clinical applications for using as pulmonary management solutions to read CXR's in the
Radiology Department of the hospital .

About the hospital,

Built over 44 acres of land, the hospital is furnished with 44 operation theatres, 1260 beds and over 400
critical care beds under 25 specialties.

The Radiology & Imaging branch is made up of professionals that are dedicated to providing high-quality
radio-diagnosis to patients and referring physicians. The division has never failed to give flawless outcomes
despite its use of cutting-edge technology, professional technicians, highly qualified physicians, and support
employees.

A multi-specialty medical organisation in North India has collaborated with these solutions to use artificial
intelligence technologies to improve chest x-ray interpretation.

Return on Investment (ROI) is a performance statistic used to evaluate an investment's efficiency or to
compare the efficiency of investments.
In this case we will be describing the Return on investment for this case of buying Medical Imaging Al in
terms of;

-  MONETORY GAIN

- EFFICIENCY GAIN

-  QUALITY GAIN




In this case, CXR (Pulmonary Management Solutions) AI Algorithms are to be incorporated in the IT unit of
the Radiology Department.

Before addressing any healthcare system, the fundamental advantages of an Al clinical application should
be understood.

We chose CXR AT Algorithms (Pulmonary management solutions) since chest X-rays are simple to work
with. The most frequent radiological exam conducted worldwide is a chest X-ray. Chest X-rays, beirfgja non-
invasive test with easy access and low costs, are the first line of defence for many diagnostics on the heart,
lungs, blood vessels, airways, and even the chest and spine bones. While the X-ray is acquired in minutes,
examining and analysing it takes the eyesight and experience of a professional. As a result, AT will benefit
radiologists by boosting their worth, efficiency, accuracy, and personal pleasure.

Chest radiography (CR) is a quick and very cost imaging method for detecting lung abnormalities.

We have 2 ways to Buy Medical Imaging Al:-
1- From AI marketplaces such as CARPL, Nuance, Black ford, Incepto, DeepSee, FerumHealth,
Aidoc, Sectra, Terarecon etc.
2- Directly from the AI companies such as Lunit , Oxipit, Gleamer, Qure.ai (1:1 relation)
% Al Marketplace- CARPL Analytics Platform
- One shop stop
- No vendor management & chaos
- Single legal window
- Platform approach rather using silos
- Run studies over multiple algorithms (Ensemble)
- Improve TAT & reduce extra cost
++ Directly from AT Companies
- High billing
- Multi-management for SPOC
- Increases more bugs & decreases resolution
- Increasein Infra Cost
- Increase in Resources deployed for each player

Al Market Place Al Companies
PROS Single Integration to access They have the Best control over their
Multiple Al Algorithms Product
CONS They don't have have control over Multiple Integrations to access Al
the product directly Algorithms

Here is how we look at the possible impact of using our pulmonary management solutions, following is the
list of CXR Algorithms available on CARPL Analytics Platform.

Company Name Product Name No.of Findings Regulatory Certification Price per Inference  Geographical Location  Accuracy

| Lunit INSIGHT CXR by LUNIT 10 FDA, Ct Cleared $L0PerSean Seoul, Korea 97-9%% accuracy
2 Oxipit ChestEye CAD by Oxipit & (ECleared , ISO200L | §1.0PerSean Vilnius, Lithuania | S3accuracy
] Gleamer ChestView By Gleamer 3 CE Clearad $1,0PerSean Paris, France

4 | Chest | qureal XR 30 by Qure.ai Y CECleared $L0Per Sean Mumb, Indiz 9 accuracy
5 |XRAY[ e VinDr-ChestXR % - §15erSean Vietnam 0% accuracy
6 Vuno Chest X-ray by VUNO 3 Cleared §1.5PerSean Seoul, Korea

1 CheXNext | Che XNeXt by Stanford University® 14 nSource Open Source OpenSource

§ Preumonia Detection® 2 Open Source OpenSource Open Source




Out of the the above list Lunit INSIGHT CXR , CHESTEYE , gXR were onboarded due to the following
features :- (Onboarding Criteria)
* FDA, CE Regulatory Cleared
* High Accuracy in Clinical Trial
» AUC ROC score
Let’s know more about the onboarded CXR Al Algorithms:
1. Lunit INSIGHT CXR
2. CHESTEYE CAD by Oxipit
3. aXR v3.0 by Qure.ai

1. LUNIT - Insight CXR by LUNIT

Lunit INSIGHT CXR is a cutting-edge artificial intelligence (AI) solution for chest x-rays that identifies 10
distinct aberrant radiologic abnormalities with 97-99 percent accuracy and provides TB
screening on chest x-ray pictures.
Identifies 10 of the most common chest x-ray findings. —
1. Nodule
Pleural Effusion
Pneumoper itoneum
Pneumothorax
Atelectasis
Calcification
Cardiomegaly
Mediastinal widening
. Consolidation
10. Fibrosis
Detects ten of the most common findings in a chest x-ray.
Major Benefits -
Accurate and efficient diagnosis boosted with Al
¢ Fast triage of normal cases
Quickly triage regular instances and concentrate on reading odd ones.
« Efficient reading via exam prioritization
Reduce reading time by 65 percent for normal cases and 25 percent for abnormal ones by prioritising
cases based on abnormality ratings.
e Improved reading performance
e For significant chest anomalies, non-radiology doctors, general radiologists, and even thoracic
radiologists can enhance their diagnostic accuracy.
¢ Early diagnosis of lung cancer
With Al-assisted diagnosis of tiny, inconspicuous pulmonary nodules, you may reduce false negative
instances and detect lung cancer at an early stage.
s Streamlined workflow in Emergency Department
With a faster decision-making process and treatment, you can save reading time by 39%.
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Use Case
Deep-learning algorithms for analysing chest radiographs are being
developed to aid with COVID-19 patient triage.

- Current medical applications have shcnn that deep-learning (DL) algorithms can improve the efficiency
and precision of visual interpretation. Automatic interpretation of the CR with DL algorithms could
significantly lessen the burden on clinicians and radiologists durirmudden surges of suspected COVID-
19 patients if the DL algorithm outperforms doctors in diagnosing Coronavirus disease 2019 (COVID-
) pneumonia with chest radiography (CR).

- In this study, the DL algorithm performed well in the CR-based diagnosis ofpneurnon'nin COVID-19
patients, with results comparable to radiology reports. In pandemic circumstances, as as the COVID-19,
where medical resources and personnel are limited, the emergency medical system can be greatly

dened. The DL algorithm comes in helpful in this scenario.

- https://journals.plos.org/plosone /article?id=10.1371/journal. pone.0242759

- https://asset.fujifilm.com/www/sg/files/2021-
05/09d8cad3a2f7c3dedobeeegf66e03200/Lunit INSIGHT CXR Medical White Paper.pdf

2. OXIPIT- Chest Eye CAD by OXIPIT

ChestEye Quality is a CXR tool that uses artificial intelligence to double-read the images. The software
examines final radiologist reports as well as CXR pictures. ChestEye Quality, which operates in near-real
time, aids in the detection of reporting inaccuracies and the improvement of patient outcomes.

ChestEye Quality Workflow
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look.

The suite supports 75 of the most prevalent radiological findings, which together make up 90% of
the everyday diagnosis seen in medical facilities.

A completely automated computer-aided diagnostic (CAD) chest X-ray system is called ChestEye CAD. It
generates preliminary conclusions when the chest X-ray scans show no anomalies (image in, report out).
Initial reports for healthy patients are only generated when the platform is extremely confident in the
findings (20-40 percent of all healthy patient cases). by speeding up the process through which radiologists
report chest X-rays of healthy patients.




Supported Findings

Abnormal Rib

Aortic Sclerosis
Artificiol Heart Valve
Azygos Lobe

Barium Swallow
Bowel Gas

Bullous Emphysema
Catheter Malposition
Chest Tube
Congestion
Consolidation

CV Catheter RA Placement

CV Caotheter SVC Placement

Cyst

Dislocated Mediastinum
Edema

Elevated Diaphragm
Endovascular Stent
Enlarged Aorta
Enlarged Heart
Esophageal Stent
Fibrosis

Fissural Thickening
Gastric Bubble

Goitre

Granuloma

HD Catheter RA Plocement

HD Catheter SVC Placement

Hermia

Hilar Prominence
Hypertension
Hypoventilation
Interstitial Markings
Intra Aortic Ballocon
Intubation

Intubation Malposition
Kyphosis

Ligament Ossification
Linear Atelectasis
Lobar Collapse
Loculated Effusion
Lymph Node Calcification
Lymphadenopathy
Mass

Nasogastric Tube
Osteoporosis
Pacemaker
Pericardial Effusion
Pleural Adhesion

Pleural Effusion

Pleural Plagque

Plaural Thickening
Pneumomediastinum
Pneumoperitoneum
Pneumothorax

Pulmonary Cavity

Pulmonary Emphysema
Removed Lung

Respiratory Distress Syndrome
Retrosternal Airspaoce Obliteration
Rib Resection

Sarcoidosis

Scoliosis

Spinal Compression Fracture
Spinal Degenerative Changes
Spinal Enthesopathy

Spinal Implant

Spondylosis

Sternal Wires

Subcutaneocus Emphysema
Thymus

Tracheal Stent

Tuberculosis

Ventricular Assist Device

Widened Mediastinum

Major Benefits —
ChestEye cuts the time it takes for radiologists to report on healthy patient cases:

Provides a preliminary healthy patient report for radiologist review and approval after identifying chest X-
rays without anomalies for which the platform has a high level of confidence.

Reporting on healthy patients in an automated manner.
Allows radiologists to focus their efforts on studies that provide meaningful results.

Customized reporting:
Preliminary reports are fully configurable and created in your language, ensuring that reports require little
to no revision and correspond to your medical institution's normal reporting requirements.
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3. QURE.ai- gXR v3.0 by Qure.ai

gXR, which stands for Automated Chest X-ray Interpretation, is capable of detecting abnormalities on a
chest X-ray. It can iggntify between normal and abnormal X-rays, as well as help with pre-reads and
radiological audits. gXR includes proprietary algorithms that can recognise a total of 29 chest X-ray
findings.

1- @odule

2- Multiple Opacities

3- Cavity

4- Consolidation

5- Fibrosis

6- Blunted CP

7- Pleural Effusion

8- Hilar Enlargement

9- Nasogastric & Endotracheal Tube Detection

10- Pneumoperitoneum

11- Pneumothorax

12- Rib Fracture




Sort chest X-rays in the Wggk list: identifies anomalous results, distinguishes between normal and
pathological chest X-rays, and highlights them on the X-ray.

Qure.ai developed gXR using Artificial Intelligence (AI) to augment human experience with the power of
contemporary technologies. Deep learning algorithms are used by gXR to scan and triage chest X-rays in
under one minute, reducing the risk of late diagnosis, underdiagnosis, and even potential misdiagnosis and
enabling for better patient treatment.

aXR Advantage

Separate Normals Peer Global training CE Class Il
from Abnormals reviewed dataset Certified
uu :
Report IT & Workflow Cost HIPAA & _GDPR
interpretations in effective Compliant

< 1 minute

gXR Use Cases
¢ qXR-COVID
Advantages

- Determines COVID-19 risk. Allows for the triage of asymptomatic patients for RT-PCR.
- Analyses, monitors, and evaluates lesion progression.
- Tracks illness development.
- Report creation is automated.
e gXR-TB
Tuberculosis programmes across the world employ gXR as a point-of-care screening method, followed by
bacteriological/NAAT confirmation. It cuts the time it takes to diagnose a patient from days to a few hours.
Advantages
- Interprets chest X-rays automatically.
- Reduces the amount of subsequent microbiological tests.
- Reduces misdiagnosis, under-diagnosis, and treatment time.
- Mobile applications have their own mobile app/PC interface.
* XR — RAD Assist
Quantification of percentages Reporting is automated, resulting in a 40% reduction in reporting burden. All
negative instances and almost 10% of positive ones are automatically reported. Integrates seamlessly with
work lists at all levels of escalation. Integration that is vendor neutral. Tuberculosis programmes across the
world employ following bacteriological/NAAT validation, gXR was used as a point-of-care screening
approach. Tt reduces the time required to diagnose a patient from days to only a few hours. gXR has
sensitivity and specificity equivalent to experienced radiologists. It can assist radiologists by categorising
their jobs as normal, abnormal, or to be reviewed. It might also provide automatic reports with precise data
and quantification. It's a fantastic tool for managing lengthy to-do lists, improving reporting efficiency, and
prioritising instances that require quick attention.
Advantages
- Calculation of percentages Reporting is automated, resulting in a 40% reduction in reporting burden.
- Reports all negative instances and approximately 10% of positive ones automatically. Seamlessly
integrates with work lists across escalation.
- Vendor agnostic integration.
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Radiology workloads are reduced. - Echest X-ray screening system based on deep learning is called
gXR. It seffirates pathological from normal chest X-rays, finds anomalous results, and highlights them on
the image. Over 3.7 million X-rays from various sources comprise the increasing library on which the CE-
certified algorithms were trained and evaluated.
Pre-read Eissistance- Chest X-rays could show up to 29 different abnormalities. Regardless of whether
the scan is CR/DR or PA/AP, gXR can help detect a range of abnormalities in the lungs, pleura, heart,
bones, and diaphragm. For quick and simple interpretation, the algorithms give outlines for lung and
pleural anomalies. gXR findings are returned for each scan in under a minute thanks to its global link with
several PACS providers.
Utilize pre-populated templates to speed your reporting turnaround time. Create free text reports that can
be converted into structured DICOM reports and used right away in workflows. The templates used by gXR
are globally compliant and can be customised to meet hospital needs.
On chest X-rays, (#XR may identify up to 30 different abnormalities. gXR cagghelp detect numerous
abnormalities in the lungs, pleura, heart, bones, and diaphragm, regardless of CR/DR scans or PA/AP
views. For rapid and easy interpretation, the algorithms create outlines for lung and pleurganomalies.
Malke the decision to use an Al-assisted workflow. Thanks to its global connection with multiple
[ACS providers, gXR outputs are returned for each scan in under one minute.
Blort chest x-rays in the Work list - distinguishes between normal and pathological chest X-rays, finds
abnormal findings, and highlights them on the X-ray. The CE-certified algorithms were trained and tested
on a growing library of X-rays (over 3.7 million) from a variety of sources.
Quantification & Progression- People who are trained to recognise specific anomalies locate the lung
lesion and assess it in relation to the total lung capacity as seen on the chest X-ray. The same patient's
several scans may be analysed by gXR in order to produce a progression report that shows how the lesions
have changed over time.
Source
https://qure.ai/wp-content/uploads/2021/10/Qure gXR_brochure-1.pdf

MONETORY GAIN

The lack of instances of return on investment is the biggest impediment to Al adoption in clinical practise.
Healthcare providers must be able to justify spending money on an Al solution.

The return on investment in new technology is a critical consideration in hospital procurement.

As this hospital is the Biggest Hospital in North India, therefore it has a good patient footfall each day.
There is approximately a footfall of about 9,000 patients every day in the OPD, with about 100-120 Chest
X-rays scans every day.

Let’s suppose that 100 scans of Chest X-ray are done each day.

(FOR A DAY)

Pricing for Radiologist & on boarded AI Algorithms

For the onboarded Al Algorithms

COMPANY NAME | PRODUCT NAME PRICE PER INFERENCE
LUNIT INSIGHT CXR by LUNIT $1.0Per Scan
OXIPIT Chest Eye CAD by Oxipit $1.0Per Scan

Qure.ai qXR v3.0 by Qure .ai $1.0 Per Scan

AT can also detect both Abnormal & Normal on a scan.
Suppose there are 100 Chest X-rays per day, out of which 20 (NORMAL) & 80 (ABNORMAL).
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COMPANY NAME |  PRODUCT NAME | PRICE PER INFERENCE For 100 Scans in $ nindian upees3
($1=377.70)
LUNIT INSIGHT CXR by LUNIT 51.0Per Sean 100scans * S1.0PerScan | 5100 170
OXIPIT Chest Eye CAD by Oxipit 51.0Per Scan 100scans * 51.0PerScan | $100 1710
Qure.ai XR v3.0 by Qure ai $1.0Per Scan 100scans * 51.0Per Scan | $100 7,700
TOTAL 33310

For the Radiologists to Read & Interpret the scans

We have radiologists with 4-5 years of Experience
TOTALTIME — It is defined as the time taken from the Acquisition of the Modality to Reporting.
Total Time taken by a Radiologist= 15 minutes per study
1 hour = 4 Reports

Time taken by Radiologist
1Hour=45cans
1Report TAT =15 minutes
4-5 Hours per day = 16 scan/Rad.
6 Radiologist / Day = 100-120 scans per day

Cost of Radiologist
PerHour- % 1062- 1100/ Hour/ Rad.

Perstudy - X53.1- 55/ CXR Study
Per Day (4-5 hrs. a day)= 1100*4 =%4,400/ Rad./ Day
For 6 Rads. / Day =4,400%6 =%26,400

TOTAL = 26,400

Disclaimer:-
Source of information regarding the cost of Radiologists is Confidential, and is shared by one of the
leading Radiological centres in North India.
Radiologists are Indian and not US. India has a different reimbursement model. In US, it depends on
the CPT code. Rads. Reimbursement is done by pairs

(FOR AMONTH)

Al ALGORITHMS
Per Day for 3Algo's =% 23,310
Per Month for 3 Algo's = 30*23,310 = % 6,99,300

RADIOLOGISTS
Per Day for 6 Radiologists = % 26,400
Per Month for 6 Radiologists = 30*26,400 = %7,92,000

As Al can detect both Abnormal and Normal, it has reduced the load on the radiologists to figure out the
normal scans from all the scans, this way the radiologists has to now only report the abnormal cases.
Therefore, the no. of radiologists required now will be less as compared to what was required before.

According to the AUCROC score, we selected Algorithm to be Chest Eye CAD by Oxipit which will be
used on all the routine CXR scans.

THIS IS AN IDEAL WORLD, WHERE Al CAN REPLACE RADS.

According to Lithuanian start-up Oxipit, Al autonomy is now a reality, thanks to a ground-breaking class
IT b regulatory approval for 'Autonomous AL’

Oxipit's autonomy is based on its intended use:

A chest X-ray scan is evaluated automatically and autonomously (without the intervention of a
radiologist). The programme is designed to detect actionable radiological abnormalities on chest
radiographs automatically. Following this examination, one of two steps is taken:
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(1) A report is automatically prepared if it is sure that a research has no actionable radiological results. A
skilled radiologist does not report on the research.

(2) The research is ordered to be reported on by a radiologist if it cannot clearly rule out the presence of
actionable radiological findings.

Source:https://pubmed.ncbi.nlm.nih.gov/ 31585696 /https: //pubmed.necbi.nlm.nih.gov/34931859/https: /
/pubmed.ncbi.nlm.nih.gov/34392105/

Disclaimer:-
But Today Autonomous Al is not ready to be adopted

Al ALGORITHMS RADIOLOGISTS
PerDay for Algo.=X7,770 Per Day for 6 Radiologists = X 26,400
Per Month for Algo. =30%7,770=% 2,33,100 Per Month for 6 Radiologists = 30*26,400 = X7,92,000

RESULT

Now, the Headcount of the Radiologist reporting Chest X-rays has reduced, because Al detected normal.
Total Monetary Gain for a Month, by reducing the number of Radiologist from 6 to 3 in headcount.
=% 7, 92,000 - 3, 96,000

=¥ 3, 96,000

Now as we can check, for AT Algorithm it is ¥2,33,100 & For Radiologists it is ¥7,92,000 per month.

EFFICIENCY GAIN
(Operational Gain)

To enhance patient outcomes, a fast diagnosis or intervention may be the goal.

A different approach for speeding up the early discovery of important findings and reducing report
turnaround times is the prioritisation of the work list based on Al-identified urgent discoveries.

In an experiment to test this theory, retrospective chest radiographs were employed, and it was shown that
turnaround times for reporting significant discoveries were reduced from 80 minutes to 35—50 minutes.

A commercial algorithm for prioritising cerebral haemorrhage in the United States reduced the waiting time
per positive case from 16 to 12 minutes. Al notification may identify incidental outcomes in addition to
recognising significant discoveries. Using AI applied to every chest or abdomen CT, two instances include
the detection of lung nodules on chest radiographs and automated vertebral fracture diagnosis to find early
signs of osteoporosis.

About half of the AI products for radiology on the market attempt to improve diagnostic accuracy by raising
the diagnostic test's sensitivity and/or specificity. These items are intended to improve health outcomes by
reducing missed diagnoses and preventing unneeded procedures or tests.

Long before Al, computer-aided detection algorithms were utilised to boost the sensitivity and/or
specificity of the diagnostic test in order to increase diagnostic accuracy. Whether they are read
concurrently or as a second read, bounding boxes, markers, and likelihood ratings aid the radiologist in
making their diagnosis. Numerous solutions are available, and much research has been done to show how
well these algorithms perform in contrast to radiologists or other human specialists.

Because the majority of these elements cannot be used as a single medical device, the accuracy of the
software and radiologist combination is critical.
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9]
I. Interpretation of Chest Radiographs to aid in the Triage of
atients during COVID-19

Deep-learning (DL) algorithms have demonstrated their therapeutffjvalue in improving the precision and
speed of image interpretation in current medical applications. The automatic interpretation of the CR using
DL algorithms can significantly lessen the burden on clinicians and radiologists in sudden surgggjof
suspected COVID-19 patients if the DL algorithm performs as well as physicians in diagnosing Coronavirus
disease 2019 (COVID-19) using chest radiography (CR).

In the COVID-19 times, the Radiologists are already focussing more on the COVID patient, and due to
major spread of the infection in the hospital some have become positive so there is a shortage of
Radiologists when there is an overload of scans.

| EFFICIENCY GAIN / OPERATIONAL GAIN during COVID-19 |

Y h A

COVID -19 suspected Patient planning for a

Patient Surgery

Chest x-Ray Chest x-Ray

performed periormed

Al Algonthm run on Al Algorithm run on
the scan the scan
4 v » h J
Detects NORMAL Detects ABNORMAL Detects NORMAL Detects ABNORMAL

Treatment staris Surgery starts

CASE 1 - Case ofgg COVID-19 suspected patient
Early isolation of suspected patients owing to Coronavirus Disease 2019 (COVID-19) is the most
fundamental and crucial response approach in emergency departments during outbreaks of quickly
disseminated infectious illnesses (EDs). In this situation, there were patients who felt they were COVID
[Wsitive and requested a CXR to confirm their concerns.
Ground-glas@@nd consolidative opacities with bilateral, peripheral, and lower lung distribution are
hallmarks of COVID-19 lung infection.
Ground-glass opacfy (GGO) lesions have often fuzzy edges, and the accompanying images are frequently
indistinct, making their detection in CRs difficult for non-expert clinicians. Using real-time analysis,
radiologists may be able to improve the detection rate of COVID-19 pneumonia in CRs.
During this outbreak, there was an overload of CXR scans to be reported by the radiologists, but due to
many reasons there is a shortage of radiologists. Therefore, the reports are taking longer than the usual, but
on the other side early detection and isolation of the COVID-19 suspects was the priority.
To help in this case, Al Algorithms were on all the scans which were done on a day before the reporting
done by Radiologists due to his unavailability. Through this AI detected the NORMAL & ABNORMAL cases
and then the treatment and early isolation of the patients could take place.
This way the COVID-19 patients, were not dependent on the Radiologists on the Point of
care.

CASE 2 - Case of a Patient planning for a surgery due to some other reason during
the COVID-19 outbreak (Emergency Surgery)

During the COVID-19 outbreak of the rapidly infectious diseases, the focus of the Doctors and Radiologists
was more to the patients of COVID-19.
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Therefore, the patients who had to go for Emergency Surgery were not given much attention and due to this
their surgery could have got delayed.

But in this case AT helped, in not delaying the Emergency Surgery which was not getting attention due to
the burden of COVID cases. Before getting reported by Rads. AI was run on the scan for getting an output of
the scan, which can help the Surgeon who is supposed to perform that surgery.

This way Non-Covid patients do not have to wait for the decision of Rads. for their
Emergency Surgery.

II. Case of Mammography of a Patient, with Biopsy done same
day without delay.

A patient's MMG scan was done in this situation. An X-ray scan of the breast is known as mammography.
It's usually done to identify breast cancer or tissue abnormalities early on. This patient suspect’s cancer
therefore, underwent MMG scan.
And in such cases ideally there should not be any delay, as they are done for early detection and based on
the reports the Treatment protocol is planned.
Even though the Radiologists was unavailable due to some reason, the Al was run on that scan, and an
output was produced so that there is no delay in the Treatment- Biopsy which was performed on the same
day without any delay.
AT has helped in the following cases:-
- Delay of Treatment

Follow up issue

Patient Experience

Dropout Gain

Patient Satisfaction

RESULT
By using Al in Radiology, EFFICIENCY GAIN/ OPERATIONAL GAIN can be seen as follows:-
% Increased No. of scans
< Al auto reports normal scans & Radiologist reports abnormal
% Triaging
% Case Rating by Prioritization
*» Work List Prioritization
% Autoreporting
% Patient Experience Increases
%+ Patient Satisfaction Increases

QUALITY GAIN

Quality is defined as a product's or service's ability to meet the demands and expectations of the consumer.
Estimating how many actionable nodules were missed by radiologists is a simplistic method to look at the
quality increase.
In the field of radiology, artificial intelligence offers a lot of promise for increasing efficiency and accuracy.
Same reports can be reported by 3/4 Al Algorithm solution, But this turns to be costly. And then the
Monetary Gain turns to be NULL.
But 1 AT Algorithm solution can also help for a company who is using it for the 15t time.

WHAT AI MISSES, AI CAN DETECT
E.g. Pulmonary Nodules in a CXR scan
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While reporting a CXR scan, No. of pulmonary nodules can be varied, a Rads. might miss the no. of
pulmonary nodules on a CXR, which can be detected by AT Algo.
Can be useful in case of Peer to Peer advice for 214 opinion.

Where AI helps detects, what human misses. Reduces False Negatives.
Al Leverage the Rads.
= 2nd Read
* Pre-Read
Augment clinical decision of Rads.
Can help in an 2™ Opinion to a Rads.

CASE

Al is helping Us Fight the War Against TB- DeepTek.ai, Inc.
India is home to a quarter of the world's tuberculosis (TB) patients, more than any other country.
Prime Minister Narendra Modi has pledged to rid India of tuberculosis within the next five years.
Alis not only making TB diagnosis available to those who previously had no access to it, but it is
also saving healthcare costs and improving reporting times by reducing radiologist work necessary
in interpreting X-rays.
For decades, chest X-rays have been widely employed in public screening programmes. Many
nations, including India, have adopted mobile diagnostic vans with X-ray equipment that travel
about every day taking X-rays of hundreds of patients. However, there is one huge issue. Qualified
radiologists are required to read X-rays.
In India, there is only one radiologist for every 100,000 patients, with the majority of radiologists clustered
in cities. There are huge and unreasonable delays in reading X-rays and reporting their findings due to the
acute scarcity of radiologists.
‘We must deliver fast and accurate diagnosis to people of all demographics if we are to eradicate
tuberculosis. Artificial intelligence is a game-changer in this area.
In India, the DeepTek system was implemented in a mobile diagnostic van for a government-run
population screening programme. Every day, these vehicles record thousands of X-rays. The X-ray pictures
are uploaded to the cloud and analysed by DeepTek, a pioneer in smart medical imaging technologies, using
an Al-driven approach.
Al is not only making TB diagnosis available to those who previously had no access to it, but it is also saving
healthcare costs and improving reporting times by reducing radiologist work necessary in interpreting X-
rays.

In this case the quality of care for the TB. patients has improved in the areas where there is
shortage of qualified Radiologists. Al helps in leveraging the radiologists as a pre-read. So
that early screening of the patients takes place.

Source
https://www.deeptek.ai/post/how-ai-is-helping-us-fight-the-war-against-tbh

RESULT

AT helps to detect what human misses.

SUMMARY
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MONETORY GAIN EFFICIENCY GAIN QUALITY GAIN

Al ALGORITHM ~No. of Radiol ogists reporting |~Al autoreports normal scans &  [~Al helps detects what human
- Insight CXR by LUNIT CXR'S have been reduced Radiologist reports abnormal | misses

- Chest Eye CADby (Headoount of the radiologists |~Increased no. of scans ~Reduces False Negatives
OXIPIT reduced from 6t0 3 in m) ~Triaging
- qxr v3.0 by Qureai ~Case rating by Prioritization
~Work list Prioritization
~Autoreporting

The biggest challenge to Al adoption

The lack of instances of return on investment is the biggest impediment to Al adoption in clinical practise.
Healthcare providers must be able to justify spending money on an Al solution. It's also a prerequisite for
obtaining any unique patient-assistance gadget.
» Another obstacle for establishing clinical value with Al is the actual technical implementation and
deployment of these algorithms.
« Although many Al products have FDA clearance and CE certification, this does not ensure the
increased therapeutic value.

Success of Al adoption in Healthcare

"Radiology is not a standalone," Hugh Harvey, Managing Director of Hardian Health, said at the British
Institute of Radiology (BIR) 2020 Congress. Because radiology is used in almost every area, the return on
investment may not be limited to radiology. Health economics research should involve several departments
and stakeholders."

Failure of Al adoption in Healthcare
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Although AT has the potential to increase the effectiveness and accuracy of radiology, it also has biases and
weaknesses. The broad use of AT-based intelligent and autonomous systems in radiology has the potential
to increase the risk of catastrophic systemic errors and pose tough ethical and societal issues.

The use of Al in patient care in many clinical contexts currently has a limited amount of expertise.
Additional study is required to determine the optimal way to apply Al in clinical practise. This statement
reflects our shared conviction that ethical AT use in radiology should enhance wellbeing, prevent harm, and
ensure that advantages and disadvantages are equitably distributed among stakeholders. We believe that Al
should protect human rights and liberties, including privacy and respect for human dignity. It should be
built with the highest level of dependability and transparency possible. The responsibility and
accountability for AT ultimately lay with its human designers and operators for the time being.

The field of radiology should begin right away to create codes of ethics and best practises for AT that support
any application that benefits patients and the public good and should forbid the use of radiology data and
algorithm@fpr financial gain without those two qualities.

Although artificial intelligence (AI) has the potential to benefit (paediatric) radiology and the patient care
process, its impact has only been shown in a few instances. Most of the information is derived from
simulations or retrospective analysis. The fact that the field is still developing could be one factor in the
dearth of evidence. The majority of the products have only been available for the past two years. The
acceptance of medical discoveries into clinical practise typically takes 17 years. One could contend that this
means the use of Al in clinical practise is still in its infancy.

Tt takes an average of 17 years for medical advances to reach clinical practise. As a result, one may argue
that Al's

CONCLUSION

Even though AT software has a lot of potential in radiology, little is known about how it affects health care
quality, efficiency, and costs. Real-world validation of these breakthroughs is critical for making informed
decisions about continued research, procurement, deployment, and reimbursement, as history has
demonstrated.

Examining and tracking Al product experiences and effects in clinical practise should provide insight into
their contribution to the initial health-care improvement goals. Only then will we be able to establish if Al is
improving health care in terms of both costs and outcomes.

The development of machine learning and artificial intelligence and its integration into ordinary clinical
practise will have a big impact on how radiology currently practises. Radiology will continue to be impacted
by changes in funding and practise habits. We believe that these advancements, especially those related to
machine learning and artificial intelligence, will actually boost radiologists' value, efficiency, accuracy, and
personal satisfaction rather than pose a serious risk to them.

While AI has the potential to improve efficiency and accuracy in radiology, it also comes with its own set of
flaws and biases.
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