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Artificial Intelligence (2001) by Stanley Kubrick and Steven Spielberg
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ARDA: Automated Retinal Disease Assessment

CHOOSE IMAGE

Lily Peng MD, Ph.D. & Product Manager at Google Research, studied and

developed a tool to detect Diabetic Retinopathy. This diseases is one of the

leading causes of blindness in the world. It can be treated if detected in time
but in some parts of the world like India, there is a shortage of eye doctors,

and 45% of patients suffer vision loss before being able to receive a diagnosis.
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A.l software may help spot early signs of oesophageal cancer
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How are you feeling?
For example, say “Dizzy"

KardiaMobile
Check in on your heart anytime, anywhere
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Original Article

Analysis of Machine Learning Techniques
for Heart Failure Readmissions

Bobak I. Mortazavi, PhD: Nicholas 5. Downing, MD:; Emily M. Bucholz, MD, PhD:
Kumar Dharmarajan, MD, MBA; Ajay Manhapra, MD; Shu-Xia Li, PhD;
Sahand N. Negahban, PhD*; Harlan M. Krumholz, MD, SM*

Background—The current ability to predict readmissions in patients with heart failure is modest at best. [t is unclear whether
machine leaming techniques that address higher dimensional, nonlinear relationships among variables would enhance
prediction. We sought to compare the effectiveness of several machine learning algorithms for predicting readmissions.

Methods and Results—Using data from the Telemonitoring to Improve Heart Failure Outcomes trial, we compared the
effectiveness of random forests, boosting, random forests combined hierarchically with support vector machines or
logistic regression (LR), and Poisson regression against traditional LR to predict 30- and 180-day all-cause readmissions
and readmissions because of heart failure. We randomly selected 50% of patients for a derivation set, and a validation set
comprised the remaining patients, validated using 100 bootstrapped iterations. We compared C statistics for discrimination
and distributions of observed cutcomes in risk deciles for predictive range. In 30-day all-cause readmission prediction,
the best performing machine learmning model, random forests, provided a 17.8% improvement over LR (mean C statistics,
0.628 and 0.533, respectively). For readmissions because of heart failure, boosting improved the C statistic by 24.9% over
LR (mean C statistic 0.678 and 0.543, respectively). For 30-day all-cause readmission, the observed readmission rates in
the lowest and highest deciles of predicted risk with random forests (7.8% and 26.2%, respectively) showed a much wider

separation than LR (14.2% and 16.4%, respectively).

Conclusions—Machine learning methods improved the prediction of readmission after hospitalization for heart failure
compared with LR and provided the greatest predictive range in observed readmission rates. (Circ Cardiovase Qual
Outcomes. 2016:9:629-640. DOI: 10.1161/CIRCOUTCOMES. 116.003039.)

Key Words: computers ® heart failure ™ machine learning ™ meta-analysis ® patient readmission

igh rates of readmission after hospitalization for hean

failure impose tremendous burden on patients and
the healthcare system.'~ In this context, predictive models
facilitate identification of patients at high risk for hospital
readmissions and potentially enable direct specific interven-
tions toward those who might benefit most by identifying
key risk factors. However, current predictive models using
administrative and clinical data discriminate poorly on
readmissions.** The inclusion of a richer set of predictor
variables encompassing patients” clinical, social, and demo-
graphic domains, while improving discrimination in some
internally validated studies,” does not necessarily markedly

improve discrimination," particularly in the data set to be
considered in this work. This richer set of predictors might
not contain the predictive domain of variables required, but
does represent a large set of data not routinely collected in
other siudies.

Another possibility for improving models, rather than
simply adding a richer set of predictors, is that prediction
might improve with methods that better address the higher
order interactions between the factors of risk. Many patients
may have risk that can only be predicted by modeling complex
relationships between independent variables. For example, no
available variable may be adequately explanatory; however,
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Artificial intelligence enabled applications in kidney disease

Sheetal Chaudhuri’?

| Andrew Long® | Hanjie Zhang® | Caitlin Monaghan® |

John W. Larkin? | Peter Kotanko®* | Shashi Kalaskar®> | Jeroen P. Kooman' |

Frank M. van der Sande! | Franklin W. Maddux?

IMaastricht University Medical Center,
Maastricht, The Metherlands

*Fresenius Medical Care, Waltham, MA, USA

?Renal Research Institute, New York, MY,
Usa

“Icahn School of Medicine at Mount Sinai,
Mew Work, MY, USA

Correspondence

Len A_ Uswyat, 220 Winter 5t, Waltham, MA
02451, USA_

Email: len_usvyat@fmc-na.com

Funding information
Fresenius Medical Care provided resources
to support this review.

| Len A. Usvyat?

Abstract

Artificial intelligence (Al) is considered as the next natural progression of traditional
statistical techniques. Advances in analytical methods and infrastructure enable Al
to be applied in health care. While Al applications are relatively common in fields
like ophthalmology and cardiology, its use is scarcely reported in nephrology. We
present the current status of Al in research toward kidney disease and discuss future
pathways for Al. The clinical applications of Al in progression to end-stage kidney
disease and dialysis can be broadly subdivided into three main topics: (a) predicting
events in the future such as mortality and hospitalization; (b) providing treatment and
decision aids such as automating drug prescription; and (c) identifying patterns such
as phenotypical clusters and arteriovenous fistula aneurysm. At present, the use of
prediction models in treating patients with kidney disease is still in its infancy and
further evidence is needed to identify its relative value. Policies and regulations need
to be addressed before implementing Al solutions at the point of care in clinics. Al
is not anticipated to replace the nephrologists’ medical decision-making, but instead

assist them in providing optimal personalized care for their patients.

Seminars in Dialysis. 2021;34:5-16.



DOl 10.1111/5di.12915

REVIEW ARTICLE

WILEY

_demirs i |'|i||_|:-.i:..

Artificial intelligence enabled applications in kidney disease

Sheetal Chaudhuri’?

| Andrew Long® | Hanjie Zhang® | Caitlin Monaghan® |

John W. Larkin? | Peter Kotanko®* | Shashi Kalaskar®> | Jeroen P. Kooman' |

Frank M. van der Sande! | Franklin W. Maddux?

IMaastricht University Medical Center,
Maastricht, The Metherlands

*Fresenius Medical Care, Waltham, MA, USA

?Renal Research Institute, New York, MY,
Usa

“Icahn School of Medicine at Mount Sinai,
Mew Work, MY, USA

Correspondence

Len A_ Uswyat, 220 Winter 5t, Waltham, MA
02451, USA_

Email: len_usvyat@fmc-na.com

Funding information
Fresenius Medical Care provided resources
to support this review.

| Len A. Usvyat?

Abstract

Artificial intelligence (Al) is considered as the next natural progression of traditional
statistical techniques. Advances in analytical methods and infrastructure enable Al
to be applied in health care. While Al applications are relatively common in fields
like ophthalmology and cardiology, its use is scarcely reported in nephrology. We
present the current status of Al in research toward kidney disease and discuss future
pathways for Al. The clinical applications of Al in progression to end-stage kidney
disease and dialysis can be broadly subdivided into three main topics: (a) predicting
events in the future such as mortality and hospitalization; (b) providing treatment and
decision aids such as automating drug prescription; and (c) identifying patterns such
as phenotypical clusters and arteriovenous fistula aneurysm. At present, the use of
prediction models in treating patients with kidney disease is still in its infancy and
further evidence is needed to identify its relative value. Policies and regulations need
to be addressed before implementing Al solutions at the point of care in clinics. Al
is not anticipated to replace the nephrologists’ medical decision-making, but instead

assist them in providing optimal personalized care for their patients.

Seminars in Dialysis. 2021;34:5-16.



.

-
ad | 0O | oo

visit cac O -
‘v’ ]

Patient visit ’ :
60 o
o 0 o

ag O -]

ag oo
Qo ]]“m oo
Access Hospital B

Personal EMR
Platform

Integrated Personal
Health Records

Insurance
Company

Family Physician

Scenario of personal electronic medical record platform.

Patient’s Basic Personal
Information

Health Examination
Records

Hospital Visit Records

Personal Health
Records




Physiological bio-signals and sensors User-interactive system

Physical-signals
Pressure Motion Tactile Vibration
000 0o, it

Remote medical service

(‘ !)) Selfciaanoms

-------- Thermal-signals:—
Fever X Hypothermy . Wireloes
; 4 communication
- {' {, N
: ' e
} @ Home healthcare
4 N Feedback A
........ Electrophysiological®--, : : 0
signals t texti

Brainwave Cardiac Muscle
activity movement
Ww fl ‘ﬁ% :

'j*M ! “{

ML




-

SimpleSense’

y & nanowear

& App Store

85 awoOntnpec

Nanowear Receives FDA 510(k) Platform Clearance to Implement Forthcoming Al-based
Diagnostics in its Closed Loop Hospital-at-Home Network.
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Pan-cancer computational hlstopathology reveals mutations, tumor composition and
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* The immediate past president of the Australasian College of
Dermatologists, Dr Andrew Miller, said it was true that there
is a global shortage of dermatologists worldwide, making it
difficult for people with concerns to see a specialist.

* “Around the world there are about 100,000 dermatologists,
and considering there are almost eight billion people in the
world that’s an amazing shortage,” he said. “We also have
maldistribution of more in city and well-off areas and less in
rural and disadvantaged areas. So | definitely understand
that issues of access are front of mind.”
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Computer learns to detect skin cancer
more accurately than doctors

Artificial intelligence machine found 95% of melanomas in study
compared to 86.6% for dermatologists
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Artificial intelligence powers detection
of skin cancer from images
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Dermatologist-level
classification of skin cancer

An artificial intelligence trained to classify images of skin lesions as benign

lesions or malignant skin cancers achieves the accuracy of board-certified

dermatologists.
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Artificial intelligence 'as good as cancer
doctors’

By James Gallagher
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® Epidermal malignant
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Skin Image Search™

First Derm Skin Image Search™ searches our image
database for matches and returns the skin condition’s name.

Instructions

Upload or take two photos of your skin
condition, one showing the whole area, and
one closeup photo.

+* Check this box to indicate you have read and agree with our
Terms & Conditions (tap here to view)




Skin Image Search™

First Derm Skin Image Search™ searches our image
database for matches and returns the skin condition’s name.

Your Images e
Start Over? ' i

Searching




Skin Image Search™

First Derm Skin Image Search™ searches our image
database for matches and returns the skin condition's name.

Your Images
Start Over?
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b08.1: Molluscum Contagiosum

Results

40% probability

b08.1:

Molluscum E— 40 %
Contagiosum

173.9: Folliculitis — 25 %

t63.4: Insect Bite - 14 %



Try our FREE skin image search and get the right answer now
or ask a real dermatologist

Ask our board certified dermatologists today



Try our FREE skin image search and get the right answer now

orjask a real dermatologist

Ask our board certified dermatologists today
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Int J Biomed Comput. 1984 JubAug; 15(4)271-284.

Computer diagnosis of skin disease: system design and preliminary results.
Evans SJ, Morwich KH, Cobbold RS, Diehl DL, Haberman H, Harvey BJ, O'Beirne H, Zingg W

Abstract
A system for computer-assisted diagnosis of dermatological disease is described. This is an 'expert system' whose knowledge base

has been prepared with the aid of a dermatological specialist. The user enters the key elements of the patient's disease history and
physical examination into the computer. The computer then returns a summary of the patient's medical record, and a differential
diagnosis. The rules of operation by which a given diagnosis was included or rejected is accessible to the user. The system is
currently being evaluated in a large dermatology clinic. Preliminary evaluation of the accuracy of diagnosis by the computer indicates
that while it nearly always includes the correct diagnosis in its differential diagnosis (94% of cases), it frequently also includes diseases
thought to be inappropriate (34% of diseases listed).
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J Fam Pract. 1990 Feb;30(2):201-10.

Computer diagnosis of skin disease.
Potter B!, Ronan SG.

# Author information

Abstract
A transferable computer program for the differential diagnosis of diseases of the skin, CLINDERM, has been produced for use by

physicians on standard IBM and compatible personal microcomputers. This program lists the differential diagnosis and definitive
diagnosis of any presented disease of the skin, except single tumors. The physician operator indicates the distribution and detailed
description of lesions, which the interactive system integrates with a comprehensive knowledge base. The computer diagnosis in 129
cases was compared with independent interpretation of the same information by an academic dermatologist. Results were
synonymous in 66.7% of all diseases and similar in an additional 4.7%_ A common differential diagnosis was obtained in 24%, for a

95 3% rate of synonymous, similar, or common differential diagnoses. Diagnosis was different in 3.9% and descriplion was inadequate
for diagnosis in 0.8%. The variation in diagnosis showed that some descriptive terms are prejudicial of certain diagnoses; that
diagnostic terms are not all completely standardized; that some diagnoses are variants of another disease; and that drug-induced
eruptions simulate many other diseases. A skin disease can usually be diagnosed by specific description. Most lesions that are not
diagnostic from inspection are nodular. A computer can be programmed to list diagnoses according to morphologic description.

Comment in
The computer and clinical decision-support systems in primary care. [J Fam Pract. 1990]
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Google Launches a New Medical App—Outside the US

The dermatology Al app won approval for use in the EU but not with the FDA, an odd twist on Europe's reputation for tough rules on tech.
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Microbiopsy engineered for minimally invasive and
suture-free sub-millimetre skin sampling [v2; ref status: indexed,
http://f1000r.es/1h7]

Lynlee L Lin, Tarl W Prow, Anthony P Raphael, Robert L Harrold lll, Clare A Primiero,
Alexander B Ansaldo, H Peter Soyer

Dermatology Research Centre, The University of Queensland, School of Medicine, Translational Research Institute, Brisbane, QLD 4012,
Australia



Application of the relatively small microbiopsy
device does not require local anaesthesia or
sutures and therefore no set up for a minor
clinical procedure is necessary.

Conventional biopsy

Microbiopsy
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Line-Field Confocal Optical Coherence Tomography: A New
Tool for the Differentiation between Nevi and Melanomas?
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ORIGINAL RESEARCH

Significant Biomarkers ldentification Associated with
Cutaneous Squamous Cell Carcinoma Progression

Cheng-Gang Qiu', Bin Shen', Xiao-Qi Sun?

'Department of Burn, Affiliated Xiaoshan Hospital, Hangzhou Normal University, Hangzhou, 311200, Zhejiang, People’s Republic of China;
2Department of Plastic Surgery, Affiliated Xiaoshan Hospital, Hangzhou Normal University, Hangzhou, 311200, Zhejiang, People’s Republic of China

Correspondence: Xiao-Qi Sun, Department of Plastic Surgery, Affiliated Xiaoshan Hospital, Hangzhou Normal University, 728 Yucai North Road,
Chengxiang Town, Xiaoshan District, Hangzhou, Zhejiang, 311200, People's Republic of China, Email xiaoqisun0806@ | 63.com

Background: This study aimed to identify significant genes associated with cutaneous squamous cell carcinoma (CSCC) initiation
and development.

Methods: The overlapped differential expressed genes (DEGs) between normal and CSCC samples were firstly screened out,
followed by KEGG analysis. The top 10 hub genes were then detected from the whole protein—protein interaction (PPI) network.
Further, important biomarkers continuously associated with actinic keratosis (AK), CSCC, and CSCC invasion was successively
filtrated. GSEA analysis was finally performed to reveal potential mechanisms associated with biomarkers.

Results: A total of 179 DEGs were identified, which were enriched in pathways in cancer, PI3K-Akt signaling pathway, and human
papillomavirus infection. The 10 hub genes were firstly identified from the PPI network, and they were all highly expressed in AK
tissues compared with normal tissues. Next, we found that 6 genes were overexpressed in CSCC compared with AK tissues. Further,
we identified that the expression of 2 genes (MYBL2 and TK 1) was higher in CSCC invasion groups compared with samples without
invasion. Through a series of filtrations, we confirmed that MYBL2 and TK1 were the most significant biomarkers associated with
CSCC initiation and progression. The pan-cancer analysis further supported their prognostic value in human cancers. GSEA analysis
found that they positively correlated with N glycan biosynthesis and p53 signaling pathways.

Conclusion: MYBL2 and TK1 were proved to play a vital role in CSCC tumorigenesis and progression, which may act as promising
biomarkers or therapeutic targets for accurate diagnosis and treatment of CSCC.

Keywords: cutaneous squamous cell carcinoma, DEGs, MYBL2, TK1
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