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Heat intolerance

time since onset: more than one year

Reduced exercise tolerance
time since onset: more than one year

Fatigue

Dyspepsia/indigestion
time since onset: more than one year,
repeat consult: yes

Malaise
time since onset: more than one year

Myalgia

Dyspnea
repeat consult: yes,
time since onset: more than one year,

thickenir erity: on exertion
hickening severity: on exertior

Flatulence
dairy praducts: no effect

Constipation
time since onset: more than one year,
repeat consult: yes

Headache

Indurated skin laterality: unilateral, threbbing quality: yes,
repeat consult: yes, intensity: se

time since onset: more than one year

Impaired vision
e since onset: more than one year

Polyuria

time since onset: one month to one year

57 years | | Search conditions

1gG4-related disease Chronic heart failure

ystemic sclerosis

inemia

Systemic sclerosis

Chronic hypersensitivity
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Search findings

V1, decreased

Obstructive venti
pattern

Pathological
respiratory sour
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lltation

Heat intolerance
time{nce onset: more than one year

Reduc i exercise tolerance
Fatigue

2G4 level

restiplevated

Dyspepsia/indigestion
time since onset: one week to one
month,

repeat consult: yes

Diarrhea
time since onset: one week to one
month

Malaise
time since onset: one week to one
month

Myalgia

Dyspnea

repeat consult: yes,

time since onset: more than one year,
severity: exercise

Flatulence
dairy products: no effect,
time since onset: one week to one

46 years

Search conditions

Fibromyal

Non-small cell

G4-related dis

Schistosomiasis

Chronic
hypersensitivity

pneumonitis
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Abstract

Background: Rare disease diagnosis is often delayed by years. A primary factor
for this delay is a lack of knowledge and awareness regarding rare diseases.
Probabilistic diagnostic decision support systems (DDSSs) have the potential to
accelerate rare disease diagnosis by suggesting differential diagnoses for
physicians based on case input and incorporated medical knowledge, We examine
the DDSS prototype Ada DX and assess its potential to provide accurate rare
disease suggestions early in the course of rare disease cases

Results: Ada DX suggested the correct disease earfier than the time of clinical
diagnosis amang the top five fit disease suggestions in 53.8% of cases (50 of 93),
and as the top fit disease suggestion in 37.6% of cases (35 of 93). The median
advantage of correct disease suggestions compared to the time of clinical
diagnosis was 3 months or 50% for tap five fit and 1 month or 21% for top fit.
The correct diagnosis was suggested at the first documented patient visit in
33.3% of cases (top five fit), and 16.1% of cases (top fit), respectively. Wilcoxon
signed-rank test shows a significant difference between the time to clinical
diagnosis and the time to correct disease suggestion for both top five fit and top
fit (z-score -6.68, respective -5.71, a=0.05, p-value <0.001).

Conclusion: Ada DX provided accurate rare disease suggestions in most rare
disease cases. In many cases, Ada DX provided correct rare disease suggestions
early in the course of the disease, sometimes at the very beginning of a patient
journey. The interpretation of these results indicates that Ada DX has the
potential to suggest rare diseases to physicians early in the course of a case
Limitations of this study derive from its retrospective and unblinded design, data
input by a single user, and the optimization of the knowledge base during the
course of the study. Results pertaining to the system’s accuracy should be
interpreted cautiously. Whether the use of Ada DX reduces the time to diagnosis
in rare diseases in a clinical setting should be validated in prospective studies

Keywords: Rare disease diagnosis; diagnostic decision support system; time to
diagnosis; Ada DX; artificial intelligence; probabilistic reasoning

Background
By definition, every rare disease is rare. However, together rare diseases are com-

mon. Globally, about 350 million people ar

affected [1]. One in 17 people will be

affected by a rare disease in their lifetime [heir diagnosis remains a challenge

for patients, doctors, and healtheare systems. Rare disease patients often have di-

Hannover

Retrospective study:
in 63.8% (51/94) of cases, correct

rare disease suggestion given

within Ada’s top 5 conditions at a

time earlier than the confirmed

clinical diagnosis.
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Health economic benefits through the use ~ ®
of diagnostic support systems and expert i
knowledge

Tina Willmen', Lukas Vélkel?, Simon Ronicke®, Martin C. Hirsch®, Jessica Kaufeld', Reinhard P. Rychlik’ and
Annette D. Wagner'"

Abstract

Background: Rare diseases are difficult to diagnose. Due to their rarity, heterogeneity, and variability, rare diseases
often result not only in extensive diagnostic tests and imaging studies, but also in unnecessary repetitions of
examinations, which places 2 greater overall burden on the healthcare system.

Diagnastic decision support systems (DDSS) optimized by rare disease experts and used early by primary care
physicians and specialists are able to significantly shorten diagnostic processes. The objective of this study was to
evaluate reductions in diagnostic costs incurred in rare disease cases brought about by rapid referral to an expert
and diagnestic decision support systems,

Methods: Retrospectively, diagnostic costs from disease onset 1o diagnosis were analyzed in 78 patient cases from
the outpatient clinic for rare inflammatory systemic diseases at Hannover Medical School, Fram the onset of the
first symptoms, all diagnostic measures related to the disease were taken from the patient files and documented
for each day.

The basis for the health economic calculations was the Einheitlicher Bewertungsmalstab (EBM) used in Germany
for statutory health insurance, which assigns a fixed flat rate to the various medical services.

For 76 cases we also calculated the cost savings that would have been achieved by the diagnosis support system
Ada DX applied by an expert.

Results: The expert was able to achieve significant savings for patients with long courses of disease. On average,
the expert needed only 27 % of the total costs incurred in the individual teatment odysseys to make the comect
diagnosis. The expert also needed significantly les e and avoided unnecessary examination repetitions.

If a DDSS had been applied early in the 76 cases studied, only 51-68 % of the total costs would have incurred and
the diagnosis weuld have been made earlier. Earlier diagnosis would have significantly reduced costs.

Conclusion: The study showed that significant savings in the diagnostic process of rare diseases can be achieved
thiough rapid referral to an expert and the use of DDSS, Faster diagnosis not only achieves savings, but also
enables the right therapy and thus an increase in the quality of life for patients.

Keywords: rare diseases, health econormic costs, diagnosis support systems, artficial int

* Conrespondence v oce
*Degartment of Nephrology, Hannover Medical Schaol, Hanover, Germany
st of authot information is available at the end of the articie

“If a DDSS had been used early, only
51-68% of the total diagnostic costs

would have been incurred!”
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Registry D. Omics & .
Rare diseases (RDs) are complicated health conditions that are difficult to be Bistry Data Imaging Data Multi-source
managed at several levels. The scarcity of available data chiefly determines an + Data CDSs
intricate scenario even for experts and specialized clinicians, which in turn leads to =E
 —
] -

the so called diagnostic odyssey” for the patient. This situation calls for innovative
solutions to support the decision process via quantitative and autornated tools.
Machine learning brings to the stage a wealth of powerful inference methods:
however, matching the health conditions with advanced statistical techniques
raises methodological, technological, and even ethical issues. In this contribution,
we critically point to the specificities of the dialog of rare diseases with machine
learning technigues concentrating on the key steps and challenges that may
hamper or create actionable knowledge and value for the patient together with
some on-field methodological suggestions and considerations.

Data Collection

Data Fusion Actionable

knowledge

Introduction

A rare disease (RD) is definedas a low-prevalence condition that affects fewer than one in
2,000 people. Due to the frequent lack of knowledge and treatment (which makes them als¢
known as "‘orphan diseases’), they represent a real emerging global public health priarity. S0
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Abstract

Background: Rare disease diagnosis is often delayed by years. A primary factor
for this delay is a lack of knowledge and awareness regarding rare diseases.
Probabilistic diagnostic decision support systems (DDSSs) have the potential to
accelerate rare disease diagnosis by suggesting differential diagnoses for
physicians based on case input and incorporated medical knowledge, We examine
the DDSS prototype Ada DX and assess its potential to provide accurate rare
disease suggestions early in the course of rare disease cases

Results: Ada DX suggested the correct disease earfier than the time of clinical
diagnosis amang the top five fit disease suggestions in 53.8% of cases (50 of 93),
and as the top fit disease suggestion in 37.6% of cases (35 of 93). The median
advantage of correct disease suggestions compared to the time of clinical
diagnosis was 3 months or 50% for tap five fit and 1 month or 21% for top fit.
The correct diagnosis was suggested at the first documented patient visit in
33.3% of cases (top five fit), and 16.1% of cases (top fit), respectively. Wilcoxon
signed-rank test shows a significant difference between the time to clinical
diagnosis and the time to correct disease suggestion for both top five fit and top
fit (z-score -6.68, respective -5.71, a=0.05, p-value <0.001).

Conclusion: Ada DX provided accurate rare disease suggestions in most rare
disease cases. In many cases, Ada DX provided correct rare disease suggestions
early in the course of the disease, sometimes at the very beginning of a patient
journey. The interpretation of these results indicates that Ada DX has the
potential to suggest rare diseases to physicians early in the course of a case
Limitations of this study derive from its retrospective and unblinded design, data
input by a single user, and the optimization of the knowledge base during the
course of the study. Results pertaining to the system’s accuracy should be
interpreted cautiously. Whether the use of Ada DX reduces the time to diagnosis
in rare diseases in a clinical setting should be validated in prospective studies

Keywords: Rare disease diagnosis; diagnostic decision support system; time to
diagnosis; Ada DX; artificial intelligence; probabilistic reasoning

Background
By definition, every rare disease is rare. However, together rare diseases are com-

mon. Globally, about 350 million people ar

affected [1]. One in 17 people will be

affected by a rare disease in their lifetime [heir diagnosis remains a challenge

for patients, doctors, and healtheare systems. Rare disease patients often have di-
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Modeling
MDL Diseases Profiles

Augmented QMR Bayesian Network

Machine Learning |
> 4.000 clinical cases, modelled in MDL (GOLD Standard)

,,,,,,,,,,,,,,,,, . _
‘ Iﬁeasonlng

v Q > 4.000 clinical cases, modelled in MDL (GOLD Standard)

- v 21




Wahrscheinlichkeitsmodell einer Erkrankung

73200

Gaucher disease

Moifical

08 Feb 171713 | Version: 2

English names.
Gaucher disease, Gaucher's disease

Incidence in primary care

Unknawn

Differential diagnoses

45 theumatoid arthetis
24 osteoporasis

X5 acute lymphocytic eukemia
4o ehworie lymphocytic ieukemia
43 acute myelogenous leukemia
5s. chronic myelogenous leckermia
#5 hary call eukerria

aic. Fabry disease
411 common herednary ysosomal storage diseases.
A% rickets

A17. vitamin ¢ deflciency.

a3 sickle cell anemia

A15 muliple myeloma.

114 non hodgkins lymphora
417, hemolyiic anermia

Ati hosigiin s lymphoma

Manifestation: typical test gaucher disease

‘GassherDisease / sondiion - NIA

Incidence
Linknown

Key diagnestic findings

1 abdoménal distersion

w2 bane pain

. Indicators of failure o thive
. splenomegaly

5 bleeding disthesis

14 anemia

. glucocerebrosidase actvity
5 pladma chitotrioskdase aetivty

1 very often cavses
011 hucacerabios s actvity with attributes
always Rasult Is Elevated
012 piasma chiatriosidase acivity with atiributes
aiiays Resultis Elevated

01 often causes
anemia
122 bane pain with atrlbutes
5221 veryOfian TimeSinceOnset i insidious
©24 duliness to abdomingl percussion

atgue
=5 hemaglobin el with atribures
aliays Result s Reduced
124 hepatomegaly
077 Indicators of failure 1o theive
21 dplensmegaly

Factors
age
y ' Years 10 66 Years
. Yaars
Causal statements

° o GED >o
> mmm—
- e




Vorteil-1: Au

Differential diagnoses Key diagnostic findings

Al legg calv perthes disease 81. abdominal distension

A2, paget s disease 82. bone pain

A3. rheumatoid arthritis 83. indicators of failure to thrive
A4. osteoporosis B4. splenomegaly

A5, acute lymphocytic leukemia 85. bleeding diathesis

A6, chronic lymphocytic leukemia B6. anemia

A7. acute myelogenous leukemia 87. glucocerebrosidase activity

A8, chronic myelogenous leukemia 88. plasma chitotriosidase activity

A9, hairy cell leukemia

a10. fabry disease

A11. common hereditary lysosomal storage diseases
A2 rickets

A13. vitamin c deficiency

A14. sickle cell anemia

A15. multiple myeloma

A16. non hodgkin s lymphoma

A17. hemolytic anemia

A18. hodgkin s lymphoma

Manifestation: typical test gaucher disease
Factors
c1. age
1.1 strongly increases the disease probability, if AgeValue is from Neonate to Childhood
c1.2 moderately increases the disease probability, if AgeValue is Adolescence
c1.3 moderately decreases the disease probability, if AgeValue is from 21 Years to 66 Years
c1.4 strongly decreases the disease probability, if AgeValue is >= 66 Years

o]

Causal statements

D1. very often causes
D1.1 glucocerebrosidase activity with attributes
D1.1.1 always Result is Elevated
D1.2 plasma chitotriosidase activity with attributes
p1.2.1 always Result is Elevated

p2. often causes
D21 anemia
D22 bone pain with attributes
D2.2.1 veryOften TimeSinceOnset is Insidious
023 dullness to abdominal percussion
D24 fatigue




Vorteil-2: Transparenz der KI-Einschatzung

Chills (7)

Smoker () ———

@ Acute Appendicitis

@ Pelvic Inflammatory Disease
Abdominal Pain () () Hepatitis A
Loss Of Appetite () () Ovarian Torsion

Abdominal Tenderness () |

Nausea @ -
Vomiting @

Hyperhidrosis Generalized @

Diarrhea (7)) — /

Dyspepsia Indigestion @

G_) Acute Gastritis

Pregnancy Confirmed ()
Unprotected Sex ()
Dyspareunia @

Change In Vaginal Discharge @

° o GED >o
> mmm—
- e



Hilfe auch fur Burgerinnen und Birger — Der Ada Chatbot

Abdeminal pain

Acute gastritis
1 | tnflammation of the stomach

Can

aally be manages

Likelihood

6 out of 10 people with these
symptoms had this condition.

febbddiiii

[}
Q
o
Ml

< ada
Q search findings
Gastrin level, elevated

Excessive gastrin
elevation after secretin
infusion

Helicobacter pylori in
stomach/duodenum

Erosions and ulcerations
of the jejunum

Enterocolitis
Early satiety

Acid reflux

Erosions and ulcerations
of the stomach

Abdominal tenderness
Gastric pH

Anemia

0D OO0 0D 0D 0D OD 0D O OD O® OD

D

Male 52 years

0212018 03/2018

Abdominal pain
postton: epigastric, nensiy:severe,
eating: relieves,

e since onset: one month ta one year

Diarrhea
‘Weight loss

Color of stool

color: black

Erosions and ulcerations of
the duodenum

Colonic mass seen on
imaging

Esophageal mass seen on
imaging

Prominent gastric folds

Viral gastroenteritis

Peptic ulcer disease
) noos
oom

Colorectal cancer
oom
oom

Zollinger-Ellison syndrome
00!
i oo

o0

O W Q search condiions
| common SN

042018 osj2018

Peptic ulcer diseas

MEN 1

Chronic radiation
enteritis

Peptic ulcer diseas

MEN 1

Chronic radiation
enteritis

| simiar caso- S

-



Ada Chatbot — Diagnoseunterstiitzung auf dem Smartphone

Your profile
Man

Basic information
Thomas

05/08/1989

Male

Personal
information

Body height: 6 ft. 2 in
Body weight: 190 Ib,

Medication

Aspirin

[=

®

Allergies

Wheat, Shellfish

Health
51" background

High blood pressure

&

ada

Abdominal pain

Any pain or &

Abdominal hair loss

ada

Please locate the pain

‘%
K

¢ Abdominal pain
> Thomas, Male, 1989

Possible causes

Acute appendicitis

(1) equires emergency care

5 out of 10 people with these symptoms
had this condition.

Pelvic inflammatory disease
é fical assassment

1 out of 10 people with these symptoms
had this candition

Hepatitis A

Fewer than ane out of 10 people with
these symptoms had this condition.

Ovarian torsion

4) Requires emergency care

Fewer than one out of 10 people with
these symptoms had this condition.

1]

ada

Abdominal pain

Thomas, Male, 1989

Possible causes

1 Acute appendicitis

Requires emergency care
Description

Acute appendicitis is a condition in which
the appendix, a small pouch attached to the
large intestine, becomes inflamed. It is a
common cause of abdominal pain and
requires urgent review by a doctor. This co...

ore )

(ne

Prevalence

5 out af 10 people with these symptoms had
this condition.

e & & & & &
TeeTTYYYYY




Kl auf dem Smartphone hat eine niedrige Einstiegsschwelle

=l

25 Mio.

10,718,817

[ Installs
M Assessments

Nov. 2016

87,903

g
&

g
e
g
8

-
°
2
S
<

9,590,80,

y \
{47}
\&utofly
eyl

12,5 Mio.

Sept 2022
27



Kl kann sich die Zeit nehmen, die der Arzt nicht mehr hat

mohamed ayman May 2, 2017
* %k ok

From Over 250,000 App Store Testimonials

~

Great. It is like having a doctor in your p
Well done guys. 5 stars for your hard w
Keep it up.

USA

% Love ittttr

ok ok ke
i love this app! \

,Endlich hort mir mal
jemand zu”

~

)

i have been diagnosed with a few things.. before jumping into this app i decided to give
it all of my symptoms and see what it thought i had. the top three answers were all
three that i had. i was completely shocked bc the third one was a diagnoses that took
my doctors years to find and was very rare! (multiple autoimmune diseases,

fibromyalgia, etc)

without a doubt completely thrilled.
Translate | View | Reply Show more...
v2.4.1

Carla v ¥ v e
by 7466475477 — Feb 20, 2017

Very good app!!! They were spot on...

Just out of curiosity i put in my symptoms of a
rather rare disease that i have and it got it right
based on my symptoms. | had several doctors who
didn't even get it figured out for years. 4.3.2018

they said | might have Sjogren's Syndrome which | had already gotten a diagnosis for...

28



Ada ist schon ziemlich akkurat

Nov. 2020; BMJ Open 2020;10:e040269. doi:10.1136/bmjopen-2020-040269

BM] Open How accurate are digital symptom
assessment apps for suggesting
conditions and urgency advice? A
clinical vignettes comparison to GPs

Stephen Gilbert ©

" Alicia Mehl,' Adel Baluch,' Gacimhe Cawley,' Jean Challiner,

Hamish Fraser,” Elizabeth Millen,' Maryam Montazeri © " Jan Multmeier,
Fiona Pick,' Claudia Richter,' Ewelina Tirk," Shubhanan Upadhyay,’
Vishaal Virani, Nicola Vona,' Paul Wicks,' Claire Novorol®

To cite: Gilbert S, Mehi A, ABSTRACT
Bahh A, et i How Objoctives: To compere breadth of conion coverage,
scesarent spps ot SUDGOSEN o urgency advice of eight popular Symiptam assessment
achice? Aclical vignettes Tk
comparison oGP, AM Gpan  DESIGN Vignettes study.
dot0.1136/  Setting ignettes.
For
. ‘genal practiionrs (GPs): broadh of coverage and
paper s T
vew peasavst  Primary
g “covered by an app, that s

ory i 1136bmopen 2020 U5@r Was 100 young/od or pregnant,or ot modeled: 2)
040268 properton of vignettes with the cortect orimary dlagnosis
——— 4M00g the th 3 concitons suggested; (3 proporion of

‘safe’ ungency more

‘canservative, of no more than one evel less conservative).
Hocetied 1 May 2020 el e
Rocepted acabe,

Strengths and limitations of this study

51.5%; Buoy: 88.5%; K Health: T4.5%; Mediktor:
80.5%; Symplomate: §1.5%; Your MD: 64 5%; WebMD:
'93.0%. Top-3 suggestion accuracy was GPS (average):
2 32.0% Buoy:

Against the background of an ageing popula-
tion and rising pressure on medical services,
the last decade has seen the internet replace

43.0%; K Health: 36.
27.5%; WebMD: 35.5%; Your.MD: 23.5%. Some apps

) mmnpllluJ

and their performance was generally greater with the

©Authors) fo e
Re-use

exclusion ignettes. For safe urgency
‘advice, tested GPs had an average of 97.0%=2.5%. For

CCBY-NC. No

1 5D of the GPs—Ada: 87 0%;

general {GPs) as the finst port
of call for health information. A 2010 survey
of over 12000 people from 12 countries
reported that 75% of respondents search for
health information online, with some two-
thirds of patients in 2017 reporting that they
“gaogle’ their symptoms before gaing 1o the
dactor’s office.” However, online search taols

commercal e-ise Soe ights
Publsnad by

BM,
Ada Health GmbH, Berin,

*Brown Center for Blomedical
ntormates,

‘Baliylon: 95.1%; Symptomate: 97 8%. One app had a

like Google or Bing were not intended 1o
; S,

d risk offering irrel-

GPs—Buoy: 80.0% (<0.001); K Heath: 1.3% (<0.001);
Medidor; 87.3% (p=1.3x10")

Rhode liand, USA

Cormespandanceto

Conclusions The ulity of
‘apps reies on coveraqe, accuracy and salaty, Whike no
el ool outperformed GPs, some came clase, and

dig
the nature of iterative improvements o software offers
care.

ing i 7 One poten-
on is dedicated sympiom assessment
applications (ie, apps),™ which use a struc-
wured interview or multiple-choice format
to ask patients questions about their demo-
graphic, relevant medical history, symptoms,
and presentation. In the first few screening
questions, some sympiom assessment apps

BM)

f

:usdo wa

"WBuAdOd Kq payseiole 15anb Aq 1202 ‘21 Arenuer uo wod [wariedofuwa/dny Wl PIPECUMOQ "0Z0Z Jequsdsq g1 uo
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80
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KI kann sogar komplexe Erkrankungen erkennen

W W WW

‘Hi my name is Alyssa & for years | was having this sharp lower abdominal pain. | saw so
many doctors & had so many tests & surgeries to try & figure out what was wrong, it started to
take over my life. | couldn’t work, | couldn’t go to school & it was putting a lot of stress on my
home life. Eventually | just gave up & tried to learn to live with this constant pain, then one day
while on facebook | saw an ad for Ada & decided to give it try, | went through the whole
process & finally she gave me the result of functional abdominal pain or CAPS* & while | read
the sypmtoms & treatments | started to cry because finally, finally something was able to tell
me what was wrong! | know she isn’t a real doctor but | went to a real doctor with this info &
now I'm getting help that I've needing for years & | just want to thank you so much! Q)

*Cryopyrin-Associated Autoinflammatory Syndrome

30



Very good app!!! They were spot on... they said | might have Sjogren's
Syndrome which | had already gotten a diagnosis for... 22.2.2017

Quite a well designed app. Use it whenever I'm presenting signs and

symptoms outside of the general sickness spectrum. Even helped me

identify quite a serious thing (Crohn's Disease), which got me into the
hospital and getting the treatment | will need. 19.3.2017

| tested this app to see if it could diagnose me with SLE (Lupus). | put in
all my symptoms (around 20) that | deal with on a daily basis dealing with
Lupus and sure enough the first option was SLE. It blew my mind!
Always consult your doctor and seek medical attention when applicable,
this is just an app. 1.4.2017

| have been diagnosed with a few things. before jumping into this app i
decided to give it all of my symptoms and see what it thought i had. the
top three answers were all three that i had. i was completely shocked bc
the third one was a diagnosis that took my doctors years to find and was
very rare! (multiple autoimmune diseases, fibromyalgia, etc) without a
doubt completely thrilled. 3.5.2017

Seriously | have a fairly rare condition and | put in my symptoms and
such it actually came up with my condition. this is truly amazing |
defiantly will refer people to use it and | will absolutely continue to use it.

® 26.5.2017

This app is right on the money. It diagnosed a pretty rare medical
condition my sister has. Bravo. 11.01.2018

Just out of curiosity i put in my symptoms of a rather rare disease that i
have and it got it right based on my symptoms. | had several doctors who
didn't even get it figured out for years. 4.3.2018
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Seltene und sehr seltene, direkte und indirekte Autoimmunerkrankungen

out of 4 Mio
Rare disease in assessment result list total on position #1 #2 or #3
Antiphospholipid syndrome rare 1.161 268 893
IgA nephropathy rare 666 176 490
Rapidly Progressive Glomerulonephritis rare 529 102 427
Antisynthetase syndrome* very rare 720 115 605
Cryopyrin-associated periodic syndrome (CAPS) very rare 175 18 157
Microscopic polyangiitis* very rare 455 49 406

*Mittleres Assessment-Ergebnis anbei
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Seltene und sehr seltene, direkte und indirekte Autoimmunerkrankungen — o o
Rare disease in assessment result list total on position #1 #2 or #3
Antiphospholipid syndrome rare 1.161 268 893
IgA nephropathy rare 666 176 490
Rapidly Progressive Glomerulonephritis rare 529 102 427
Antisynthetase syndrome* very rare 720 115 605
Cryopyrin-associated periodic syndrome ( ) very rare 175 —

Mi ic polyangiiti CAPS is £ound in about one il’\43;;\9'000 fo
icroscopic polyangiitis* Vi v _sA11i 10.
pIC polyang 1'000,000 p60p|e' => 4 11 in

*Mittleres Assessment-Ergebnis anbei



Pregnancy Confirmed

Smoker

Diabetes Mellitus

Hx Hypertension

0.5951 Raised Bumps On The Skin Generalized
0.2232 Fatigue

0.0606 Pruritus Generalized

0.6436 Cough

0.3954 Arthralgia

Sensory Deficit Face

Hx Insect Bite

Raised Bumps On The Scalp

-0.0007 Skin Rash Of The Face

-0.0006 Skin Rash Of The Upper Extremity
Hx Blood Transfusion

0.2232 Urticaria

Pruritus Oral Cavity

0.5469 Weight Loss

0.5951 Dysesthesia Of The Lower Extremity
0.6807 Paresthesia

0.5951 Fever

0.6351 Lower Extremity Paresis

0.6424 Sensory Deficit Lower Extremity
0.7252 Paresthesia Of The Lower Extremity
0.5151 Sensory Deficit Lower Leg

Churg Strauss Syndrome

Panarteritis Nodosa

[ ]

ol.

ol

|l
[ ]

!
|

34



Pregnancy Confirmed
Smoker

Diabetes Mellitus

Hx Hypertension
0.0067 Pruritic Face

0.0249 Generalized Arthralgia

746 Fatigue
Facial Pallor
0.1816 Cough

0.05

2 Chest Tightness
Raised Bumps On The Skin Generalized
Dry Skin Of The Scalp

0.0383 Erythema Of The Cheeks

Facial Hair Removal

Swelling Of The External Chest Wall
Scaling Skin Of The Scalp

37 Facial Swelling

-0.0015 Erythema Of The Trunk

-0.0013 Scaling Skin Of The Upper Extremity —

0.1210 Dyspnea

Swelling Of The Hand

Raised Bumps On The Upper Extremity
0.5887 Lower Extremity Paresis
Skin Rash Of The Eyelid
Periorbital Swelling

0.5966 Swelling Of Finger Joints
0.7954 Myalgia

-0.0034 Muscle Atrophy

0.5847 Paresis Of The Arm
0.5966 Reduced Performance

0.1395 Finger Joint Pain

Antisynthetase Syndrome

Dermatomyositis

Systemic Sclerosis
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Fazit KI-basierte Symptom Checker =

== = _Checker ==

m .
i o S mpto : Abdominal pai
Basic information : K\‘gest tZte y SES ‘“s

£ Thomas Abdominal p:

5 N 0 Acute appendicitis

E
ol lickfeld
: > - jender) 'Y

Body height: 6 ft. 2 in e M D
Euu:v:m:wl 190 Ib. photluimiancably He‘
Medication 5
Distended abdome W ( ﬁ ) @
_ Health
7% background >

Lowerrightside )
Hia! bloo pressure 1 H h sel
High blood pressure Abdominal hair loss

ada = ada

requires urgent review by a doctor. This co...

)

5 out of 10 people with these symptoms had
this condition.

£ Allergies

Wheat, Shellfish

ada = ada = ada



Smartphone-Mikrophon mit Kl auskultiert Herz und Lunge M H

PhysioNet

16:20 i e e

< Suchen

< Aufnahmen The CirCor DigiScope
Phonocardiogram Dataset

o Normal Jorge Oliveira @, Francesco Renna @, Paulo Costa @ , Marcelo Nogueira @, Ana
Cristina Oliveira @, AndoniElcla® , Carlos Ferreira @, Alipio Jorge @ , Ali Bahrami
Rad @, Matthew Reyna @, Reza i@, GariCli @, Miguel Coi

@ Abnormal Keine Auffalligkeiten erkannt

57 - ID: 41

- 96 %

I
® Nomal "Jw’»WM\\W‘JA‘NWJ ;w{]['u Gesamtgenauigkeit

Published: Jan. 28, 2022. Version: 1.0.1

s .

o 95 %

01:716

Sensitivitat Gber alle
59... Klassen

o P o

- —

Spezifitat Gber alle
Klassen
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Smartphone-Kamera mit Kl misst kontaktlos Blut- und Atemfrequenz

Aktuell

60zew

46 BPM, vor 8 Min.







Messung von Blutwerten zuhause @ mldge

Peel & Disinfect Test Results in 5 min

2 g

Patient applies the device:
@ A lancet penetrates the skin and extracts

The results are processed and

Midge holds a cleaning pad cover to up to 15 pl of blood; svaluated usinga smiart phone.
disinfect skin surface. @ Blood sample flows into a microfluidic
reactor and through the Lateral Flow

Assay.
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Fazit
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Patient targeting

V3 [#5 =
Risk Feels Tests Consults Receives Completes
awareness symptoms positive HCP prescription therapy
KI-S
(028 igenen sich
TYI111L10 ‘x SChOﬂ he ¢
~largeting.
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Und was ist mit Large Language Models (LLM) wie GPT4 oder Med-Palm 27?

Abdominal pain

Thomas, Male, 1989

43
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LLMs werden natlrliche Sprach-Interfaces ermaoglichen

Abdominal pain

Thomas, Male. 1989
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KI gestitzte Anamnese und Falleinschatzung im ZusE

L ,,
ZENTRUM FUR

UNERKANNTE & +

SELTENE KI S ) . Case79 —_— oW simon Ronicke £
ERKRANKUNGEN Q, search findings d - e 8— 2 Q search condt
Marburg Erosions and ulcerations Pregncy Contiomed [ icroscopic Poyangis | o

of the duodenum v
Smoker Churg Strauss Syndrome

ans

Chronic gastritis
Helicabacter pylori in Diabetes Mellitus Panartefitis Nodosa —

stomach/duodenum Hx Hypertension

1 Raised Bumps On The Skin Generalized (‘_,ruhnsdi:eu;u

Sub-mucasal edensa Fatigue

Pruritus Generalized Zollinger-Ellison

syndrome

®@ e o | @ e

Erythrocyte Cough
sedimentation rate 4 Arthragla
Ulcerative colitis
Sensory Deficit Face g
® CRP, elevated HxInsect Bite
Raised Bumps On The Scalp Staeuch cancer

-0.0007 Skin Rash Of The Face

Gastroesophageal reflux B =
~0.0006. Skin Rash OF The Upper Extremity

Hi Blood Transfusion Zollinger-Ell

@

Heartburn

) syndrome
2 Urticaria -

Pruritus Oral Cavity

443 Weight Loss

951 Dysesthesia Of The Lawer Extremity Crohn's discase

Paresthesia 5
Gastrin level, elevated

0D 0D 0@ O O O 08 08 O®

5951 Fever Stomach cancer

® @

) 1 Lower Extsemity Paresis
Excessive gastrin
elevation after secretin
infusion

424 Sensory Deficit Lawer Extremity Perforated peptic ulcer

[0[S)
@

Paresthesia Of The Lower Extremity
Sensory Deficit Lower Leg Chronic radiation

Enterocolitis enteritis

b®
@
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KI gestitzte Anamnese und Falleinschatzung im ZusE

code KIS+ o o

a 5

ZENTRUM FUR
UNERKANNTE &
SELTENE
ERKRANKUNGEN
Marburg

Hausarzt

LLM
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FAZIT | Klin der SE-Diagnostik

Ich sehe vor allem drei Moglichkeiten, Nutzen zu stiften:

\/ Pre-diagnostic Hints
& Patient Targeting

\/ Erkennen von SEs
in spezifischen Kontexten

CC-Cruiser Intelligence

Identification networks Evaluation nes ks Strategist networks

ZCOeR oeDEa [

=.'.. = ”'nag\ e S}
DER® [0~ [~ [& | M

ERERE (@] ] ]

Large population CC patients

v

Diagnostic Decision Support
in SE-Zentren
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Vielen Dank.

Qda

Philipps-Universitat Marburg
Institut fur Kl in der Medizin
Prof. Dr. Martin Hirsch
Direktor

martin.hirsch@uni-marburg.de
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