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The complexity of
today's medicine poses
an ongoing challenge to
organizations and
practitioners

That's why we have created naevia, an Al platform
powered by scientific knowledge that facilitates and
improves clinical decision-making
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Decision support

Ensuring the quality of Clinical Decisions

- Bridging the gap between scientific evidence and medical
practice through better adherence to scientific recommendations

- Underuse vs. overuse

- Avoiding preventable medical errors

- Reducing variability
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ce First generation CDSS
Isolated interpretation of the finding

Name: Vent rate: 176 BEM Edad no introducida, se consideran 50 afios a efectos de interpretacién del ECG
Sex: Male PR int.: 214745087% ms Fibrilacién auricular con frecuencia V alta...frecuencia A

Birthdate: 05/12/1958 QRS dur.: 103 ms Bajo voltaje en derivs miembros y precordiales...miembros<0.5nV,precordial<l.OmV
Age: - QT/QTe: 2085/505 ms

Patient ID: P-QRS-T axes: 2147450879 13 51 EIECTRCCARDIOGRAMA (ECG)

ECG Date: 25/05/2024, 21:22:31
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Systems designed to assist in a single decision

A Alert displayed at time of visit for single patient
Y BestPractice Advisories ¢ s,
Preventive Care (1) A

(® Your patient has heart failure with a reduced ejection fraction (HFrEF) but is not on guideline-directed therapy.

Heart Failure

Medication Alert

This patient with HFrEF is not on an aldosterone antagonist. The electronic record suggests no contraindications, such as
(SBP <95), ia (K>5.1), renal dysfunction (GFR <30), allergy, or pregnancy. Guidelines.

Current heart failure therapies for this patient:

Beta-blocker: carvediloL - 3.125 mg
ACE-I/ARB/ARNI: losartan - 25 mg
Aldosterone antagonist: NONE

Your patient's most recent data:
BP i from Last 1
02/28/22 13371

Lab Results

Component Value Date
POTASSIUM 47 02/02/2022
EGFR MDRD NON AFRICAN 496 (L) 03/08/2020
AMERICAN
eGFR (CKD-EPI 2021) 56.2 (L) 02/02/2022
LV Ejection Fraction TTE 250 02/28/2022

DoNotOpen  Heart Failure Medication SmartSet Previe

Acknowledge Reason
Will address atnext visit  Allergy/Adverse reaction  Pregnancy Hyperkalemia/Hypotension/Renal Dysfuncti

Ej. aldosterone antagonist

EF above not accurate  Other (document)

 Accept (1)

Mukhopadhyay, Cluster-Randomized Trial Comparing Ambulatory Decision Support Tools to Improve Heart Failure Care. .
DE SANTIAGD: JACC(2023) mesieal
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CDSS is the most impactful application of Al

Health Care Delivery Example of Uses of Al Potential Impacton
Domain Description of Application (Nonexhaustive) Total Mission Value Current State of Adoption
o &
8“)6\ \oQé\\é‘oo & ¢ 55 Q'\‘c\
N . 5 RN e
R A R G P
Miohi o Consumer Understanding how best to engage Identification of patients to > - = -
consumers with the use of tods prioritize outreach A A o
consumer- :
fcin Personalized outreach
domains
e Continuity of care Optimizing point-of-service and Referral integrity - - -
referrals to improve patient care Patient transfers A A b s
Network and market Tracking relationship strength among Identification of providers ° °
insights providers Ben chmarking (e.g., quality) i
o Clinical operations Optimizing workflow of clinical Hospital ope rations (e.g., emergency > ° ® ° ™
operations throughout care department, ope rating room) A A
Capacity management
Supply chain
o Clinical analysis Improving patient care before, Clinical decision support ~ —~ ~
during, and after treatment Treatment recommendations > A A o A
Care pathway design
o Quality and safety Reducing major adverse events while Detection of deterioration of -
A 2 . 1 esY e X L ] - ® L ]
improving patient experien ce and patient's condition A A
complying with regulations Regulatory compliance
o Value-based care Improving perf e of value-based Utilizati = 74 =
care Determination of which patients A =4 7 Gt b4
will benefit most
0 imb A ing and optimizing payment Coding
i flows between providers and payers Prevention of denials i e —Z ®
ore
administrative o . gy
Corporate functions back-office, Talent -
and backcofice functions finance A L - b o

domains

Figure 1. Examples of the Use of Artificial Intelligence (Al) in Health Care Delivery Domains.
Shown is a breakdown of health care delivery domains, with examples of Al use and the current view of its potential effect on total mission value and the state of adoption. Total
mission value includes both financial and nonfinancial factors such as quality improvement, patient safety, patient experience, clinician satisfaction, and increased access to care.

Sahni, N. R. Artificial Intelligence in U.S. Health Care Delivery. N EngldMed (2023)
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Data and information management

- Remove the chaos of unstructuredinformationin EHR
- Facilitate interoperable structuring at origin
- Facilitating access to data and reporting (50% of our time)

Capture of relevant information

U S C Brian G. Arndt, Annals of Family Medicine 2017
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Medical Knowledge Management

“The growing patient demand for quality care has prompted healthcare systems worldwide to adopt
CDSS technologies that help curtail costs, enhance care quality, prevent errors, and save time”
(Source: Europe 2020 strategy. WHO digital strategy)

£

/SYSTE!\I}\ Clinical Decision Support Systems

Evidence-based clinical practice guidelines. Evidence-based UploDate
textbooks.

SUMMARIES

Evidence-based abstraction journals, which summarize the
findings and implications of high quality reviews G)

SYNOPSES OF SYNTHESES

Systematic reviews

SYNTHESES

Evidence-based abstraction journals providing brief summaries
of results and implications of single high-quality studies

SYNOPSES OF SINGLE STUDIES

Qualitative and quantitative research articles, related to a
particular focused question

STUDIES

Source: Based on the 6S pyramid model, developed by DiCenso, Bayley, & Haynes (2009)
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Traditional way. In case of doubt of knowledge

| N |

Enter clinical query X
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The patient is a 76-year-old female.

Admitted by acute coronary syndrome and ST-segment elevation myocardial
infarction, both diagnosed on 9/16/2024. She also has a history of hypertension, first
diagnosed in 2021. Additionally, in the field of pulmonary medicine, the patient has a
long-standing diagnosis of asthma, which dates to 1998.

She presents as asymptomatic in terms of cardiovascular symptoms. Her vital signs
show a heart rate of 65 bpm and a blood pressure reading of 132/67 mmHg on
9/16/2024.

Enter patient information >

Knowledge and recommendations that applies to my

UNIVERSIDADE
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- Management  Medications

> InST beta blodker therapy with patients: After inital continue with %5 -
050 mg two to four times daily paration) 25 to 200 mg 5510 100 meg daily (in ane or two doses)

pre— [ ] o ]

> for a I o tatin 20 to 40 meg}is initiated or continued as early as possible, regardiess of intal LDLC
values

s O e s

ENTER: PATIENT CLINICAL INFORMATION e S o s

> inall a pt . glven as an initia oral loading dose folowed by an maintainance dose for 12 months nless there Is high bieeding risk (in the absence of infication for b
chronic anticoagulation).

in P2Y¥12 recep! PEI(Class | LOE B)
Ticagrelor or tass |, LOE )
ug id be sgrelor for ACS (Class 13, LOE &)
Clopidogre! e o lass 1, LOE ©)
i older ACS patients (from 70 to 50 years of age. Fralty and Especialy i high a single major or two minor. defined by AR p2vi2

receptor Inhibitor may be considered

The patient is a 76-year-old female. e — T o e

Admitted by acute coronary syndrome and ST-segment elevation myocardial
infarction, both diagnosed on 9/16/2024. She also has a history of hypertension, first e B s o -
diagnosed in 2021. Additionally, in the field of pulmonary medicine, the patient has a
long-standing diagnosis of asthma, which dates to 1998.

She presents as asymptomatic in terms of cardiovascular symptoms. Her vital signs

K antagonists, parenteral anticoagulation not recommended if NG >2.5.
ineous 5. NSTEACS patients in within 24 h) s not anticipated)

I o o

show a heart rate of 65 bpm and a blood pressure reading of 132/67 mmHg on T e s e
9/16/2024. o I
at the time. rgoing. ¥ of acute heart fallure, an systolic blood pressure >120 mmHg. -

| and no other contraindications
dase: I | metoprolol s, after 2 days, continue with metoproiol artrate or metoprolol sucdnate.

et s Fesecnl ... .. [ET,

» econd agentto # d)for extended I i In pas ischaemicrisk
and without high bleeding rik (in the absence of indication for chronic anticoagulation)
Treatment options for extended dual antithrombaotic or antiplatelet therapies
Smghid ¥ risk af Ischaemic events
Clopidogrel (DAPT trial) 75 mg/d Post-MI in patients who have tolerated DAPT for 1 year
- Prasugrel (DAPT tria) 10 mg/d (S mg/d If body weight < 60 kg or age >75 years) Post-PCl for Miin patients who have tolerated DAPT for 1 year
Post-Miin tolerated DAPT for 1 year (60 mg preferred dose)

neounEo AcoNs ) T i i

» morphine considered to with y sy -

xequunso acrows i ] oo oy ST

e
JRET—
» @ Mansgement

prognasts

> A na id the inital -

J— T O cts weic

0 Value Prepagatin

uncassred

> op: -

© setting (chinkcalscensrie) [ .

@ Acuts Emargeney- Admision TN ) v ey

MEDICAL @ Subacute- HOSPRANZLION- DISCNarRe.
& evenic Aty

» n patients toaimts level of < 1.4 mmolrL /dL) and to reduce LDL-C -

REQUILED ACTIONS. m MedhmPrionty  Cass|  LaveiA.

Nnaevia
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ldentifying relevant missing information

Hide all subsections | @ ¥ Support enabled

i actions In Compl y Tests (View more..)

Complementary Tests Action suggested ~

ENTER: PATIENT CLINICAL INFORMATION —
e e, =
The patient is a 76-year-old female. Complementary Tests _ Action suggested

Admitted by acute coronary syndrome and ST-segment elevation myocardial

infarction, both diagnosed on 9/16/2024. She also has a history of hypertension, first Show

diagnosed in 2021. Additionally, in the field of pulmonary medicine, the patient has a

long-standing diagnosis of asthma, which dates to 1998. I -

She presents as asymptomatic in terms of cardiovascular symptoms. Her vital signs Hide all subsections | | (1
show a heart rate of 65 bpm and a blood pressure reading of 132/67 mmHg on i

suggested actions In Active Diagnostics and Current Problems [View more...
9/16/2024.

A
Active Diagnostics and Current Acttm Congmmary Syosromes Action suggested
| Problems
Active Diagnostics and Curren Acute Coranary Syndrome Ongoing epis; Action suggested =
Protlems
Active Diagnostics and Current
Tion Suggestec
Problems oo
e et Bl Gl Atherosclerotic cardsovascular disease ction suggested
Protlems
Active Diagnostics and Current Asthma Caution situation Action suggested -
Problems
Active Di: ind C
agnostics and Current {idney Gizmazs crion suggested -
Protlems

Active Diagnostics and Current
Problems

MEDICAL :‘;’:ﬁ:" R High bone fracture probability ction suggested

High bone fracture probability Action suggested

UNIVERSIDADE \ 5
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e Knowledge-Based CDSS, automatic reasoning. Ruled based Al
Applies clinical rules from a knowledge base

e CDSS, Machine Learning
Generative Al, Deep Neural Networks, Large Language Models (LLM)




AREA SANITARIA
SANTIAGO DE COMPOSTELA
E BARBANZA

SERVIZO

CALEGO Clinical Case E

A 75-year-old man presented with an inferior myocardial infarction in
February 2021, treated with primary angioplasty with stenting over the
medial right coronary artery. Preserved systolic function. Affected by
hypertension and type 2 diabetes. History of appendectomy.

He was treated with Acetylsalicylic acid 100 mgs, Atenolol 50 mags,
Atorvastatin 80 mgs and Omeprazole 20 mgs.

Asymptomatic.
Blood pressure 145/80 mmHg. 49 bpm.
Sinus rhythm

Glucose 157 mg/dL, HbAlc 7%, Creatinine 1.8 mg/dL, LDL cholesterol 67
mg/dL (1.74 mmol/L), HDL 35 mg/dL, Triglycerides 160 mg/dL /1.81
mmol/L).

Is this patient well treated, should | make any
diagnostic or therapeutic decisions with him?

UNI® \
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Inferences and diagnostic recommendations

A 75-year-old man presented with an inferior myocardial infarction in
February 2021, treated with primary angioplasty with stenting over the
medial right coronary artery. Preserved systolic function. Affected by
hypertension and type 2 diabetes. History of appendectomy.

He was treated with Acetylsalicylic acid 100 mgs, Atenolol 50 mags,
Atorvastatin 80 mgs and Omeprazole 20 mgs.

Asym ptO matic. > Diagnosis > Diagnostic level > Suspicion and interpretation
B|00d pressu re 145/80 mn v Consider a diagnosis of chronic kidney disease: Glomerular filtration rate < 60 mL/min/1.73m2 for >3 months is a criteria for this w X More ~
diagnosis.
Sinus rhyt hm REQUIRED ACTIONS [:]
Glucose 157 mg/dL, HbATc Variables
mg/dL, HDL 36 mg/dL, Tric
Clinical information Qy
Name Value
Complementary Tests: Glomerular Filtration Rate 38.77 mL/min/1.73m2 (BSA)

FYRY -SSR ORI N PO

UNI® ,
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DE SANTIAGO
DE COMPOSTELA.



AREA SANITARIA
SANTIAGO DE COMPOSTELA

SERVIZO o

++ 4

saLteo 1. Rule based CDSS. Test recommendations ¥

afn
-

E BARBANZA
A 75_yea v It is recommended that all patients with type 2 diabetes are screened for kidney disease by assessing eGFR (estimated glomerular filtration ol
Feb ruary rate) and UACR (urinary albumin-to-creatinine ratio) at least annually, regardless of treatment
medial ri REQUIRED ACTIONS Medium Priority  Level B
hyperten Triggering rule Variables Compliance Rule classifications
He was
e a Clinical information 8]
Atorvast:
Name Value
Asympto
Active Diagnostics and Current Problems: Diabetes Mellitus, Type 2 True
Blood pre i
Inferred variables
Sinus rhy
Name Value
Glucose No data available in table
mqg/dL, H
v Measurement of urine albumin:creatinine ratio is recommended in all patients with arterial hypertension. ol
REQUIRED ACTIONS Medium Priority  Class|  Level B
Triggering rule Variables Compliance Rule classifications
Clinical information Qs
Name Value
S C Active Diagnostics and Current Problems: Hypertension True RPN
UNIVERSIDADE o HE u:,) L:, -
DE SANTIAGO S
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B0 1. Rule based CDSS. Therapeutic recommendations 1§

v Angiotensin-converting enzyme (ACE) inhibitors (angiotensin receptor blockers in cases of intolerance) are recommended in acute ]

coronary syndrome patients with heart failure symptoms, left ventricular ejection fraction <40%, diabetes, hypertension, and/ or chronic kidney
A 75-year-old 1 ...

February 2021,  requirep actions ) | el
medial right cc

. Triggering rule Variables Compliance Rule classifications
hypertension a
Clinical information S]]

He was treate

Atorvastatin 8C Name value

. Active Diagnostics and Current Problems: Acute Coronary Syndrome Verdadero
Asymptomatic. ¢ Yy
Active Diagnostics and Current Problems: Diabetes Mellitus True

Blood pressure

Inferred variables

Sinus rhythm

Name Value

Glucose 157 mc
mg/dL, HDL 35

No data available in table

> In patients with type 2 diabetes with multiple atherosclerotic cardiovascular disease (ASCVD) risk factors or established ASCVD, sodium- ]
glucose cotransporter-2 inhibitors (empagliflozin, canagliflozin, dapaglifiozin, ertugliflozin, or sotagliflozin) are recommended to reduce the
risk of heart failure hospitalization.

REQUIRED ACTIONS Include in report . High Priority JeESS Level A

> In patients with type 2 diabetes, tight glycaemic control (HbA1c < 7%) should be considered for reducing coronary ol
artery disease in the long term, preferably using agents with proven cardiovascular benefit: sodium-glucose
cotransporter-2 inhibitors (empagliflozin, canagliflozin, dapaglifiozin, sotagliflozin) or glucagon-like peptide-1

S C receptor agonists (liraglutide, semaglutide s.c., dulaglutide, efpeglenatide).

UNIVERSIDADE REQUIRED ACTIONS Include in report . High Priority J&EEIE} Level B ]
DE SANTIAGO mepizaL
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A 75-year-old man presented with an inferior myocardial infarction in
February 2021, treated with primary angioplasty with stenting over the
medial right cc . : — . o -
hypertension al v In patients with type 2 diabetes, finerenone is recommended /n addition to an angiotensin-converting enzyme inhibitor @ X More -
or angiotensin-Il receptor blockerin patients with:
He was treate eGFR >60 mL/ min/1.73 m2 with a Albumin-Creatinine Ratio (UACR) =30 mg/mmol (=300 mg/g),
Atorvastatin 80 or eGFR 25-60 mL/min/1.73 m2 and UACR 23 mg/mmol (=30 mg/g) to reduce cardiovascular events and kidney failure.
Asymptomatic REQUIRED ACTIONS [ Medium Priority ~ Class|  Level A
Blood pressure Variables
Sinus rhythm Clinical information Qy
Glucose 157 mg Name Value
mg/dL, HDL 35
Active Diagnostics and Current Problems: Diabetes Mellitus, Type 2 True
Inferred variables
Name Value
No data available in table

UNIVERSIDADE
DE SANTIAGO
DE COMPOSTELA.
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recommendations
A 75-year-old man presented with an inferior myocardial infarction in
February 2021, treated with primary angioplasty with stenting over the
medial riaht coronarv arterv. Preserved svstolic function. Affected bv
hyperte > Aspirin is recommended for all acute coronary syndrome patients without contraindications: initial oral loading dose of 150-300 mg (or 75- ol

He was 250 mg i.v.) and an maintenance dose of 75-100 mg o.d. for long-term treatment. In patients with no indication for chronic anticoagulation.

COMPLIED Include in report . Class|  Level A
Atorvas

Asympt

ymp > In ST elevation myocardial infarction without heart failure, beta blocker therapy with a beta-1-selective agent is ]
Blood p recommended in most patients: After initial intravenous/oral doses, continue with Metoprolol tartrate (immediate
ST release preparation) 25 to 50 mg two to four times daily or Metoprolol succinate (extended release preparation) 25 to

200 mg daily or Atenolol 50 to 100 mg daily (in one or two doses).

mqg/dL,

> High-intensity statin therapy (lowers LDL-C by >50%): atorvastatin 40-80mg per day or rosuvastatin 20-40mg per day. vl

COMPLIED Include in report . Low Priority

SC

UNIVERSIDADE \ meo
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A 75-year-old man presented with an inferior myocardial infarction in
February 2021, treated with primary angioplasty with stenting over the
medial right coronary artery. Preserved systolic function. Affected by
|,,,,,,,,L,,,,?,,, PR B TR o Y S F L I Y < R S
| > Patients with diabetes have an individual target LDL-C accroding to thier associated cardiovascular risk. If this target is not reached with ol

statins, combination therapy with ezetimibe is recommended.

REQUIRED ACTIONS Include in report . High Priority Class | Level B

| > Recommendations for long-term management (after acute coronary syndrome): If the LDL-C goal is not achieved despite maximally tolerated .4
statin therapy after 4-6 weeks, the addition of ezetimibe is recommended (the aim is to reduce LDL-C by >=50% from baseline and to
1 achieve LDL-C < 1.4 mmol/L (< 55 mg/ dL)

( REQUIRED ACTIONS Include in report . GUGELGIG A  Class| Level B

> Recommendations for long term management (after acute coronary syndrome): If the LDL-C goal is not achieved after 4-6 weeks of maximally ol
tolerated statin therapy and ezetimibe, the addition of a PCSK9 inhibitor is recommended. The aim is to reduce LDL-C by >=50% from
baseline and to achieve LDL-C < 1.4 mmol/L (< 55 mg/ dL)

REQUIRED ACTIONS Include in report . AT Class|  Level B

UNIVERSIDADE \ meo
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Rule based CDSS. Therapeutic recommendations §
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A 75-year-old mar
February 2021, tre
medial right coror
hypertension and

He was treated v
Atorvastatin 80 m«

Asymptomatic.
Blood pressure 14t
Sinus rhythm

Glucose 157 mg/dl
mg/dL, HDL 35 mg

SC
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v In patients with diabetes and dyslipidemia with associated hypertriglyceridaemia (i.e. triglycerides 150-499 mg/dL), high-dose icosapent ol

ethyl (2 g bis in die) may be considered in combination with a statin

REQUIRED ACTIONS

Triggering rule Variables Compliance Rule classifications
Clinical information %}
Name Value
Complementary Tests: Triglycerides 160 mg/dL
Current Medications: HMG-CoA reductase inhibitors True
Active Diagnostics and Current Problems: Diabetes Mellitus True
Inferred variables
Name Value
No data available in table
v Icosapent ethyl, at a dose of 2 g b.i.d., can be used in combination with a statin in patients with ACS and triglyceride levels of 1.5-5.6 W %X More ~

mmol/L (135-499 mg/dL) despite statin treatment
REQUIRED ACTIONS

Include in report . Medium Priority

Triggering rule Variables Compliance Rule classifications
Clinical information Q5
Name Value
Complementary Tests: Triglycerides 160 mg/dL
Active Diagnostics and Current Problems: Acute Coronary Syndrome Verdadero

Current Medications: HMG-CoA reductase inhibitors True

MEpIZAL
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Rd | . 1. Rule based CDSS. Back office
From medical recommendations to interoperable clinical rules

Rule name Original rule text I
EDView: lensapent eyl /68 View: RLOOO11S36
RLOOD11536 Recommendations for th  pata Knowledge tester & 1 Graph Rule history Translations ant Comments @ User activity Peerreview (w1 @0 ©0 20 o0 Versions
management of dyslipid
in patients with diabet: Rule name Assigned to
High-dose icosapent et| | ".00011536 [ pubissnea | @ valentina Capeli
b.i.d.) may be considered -
Original rule text
i o Knawled,
combination with a statir <"oedee seurce
patients with 2023 £5C Guidelines for the of cardiovascular disease in p ’ for the of dyslip in patients with diabetes.
hypertriglyceridaemia® High-dose icosapent ethyl (2 g b.i.d.) may be considered in combination with a statin in patients with hypertriglyceridaemia*

idaemia: triglyceride:

*Hypertriglyceridaemia:

triglycerides 150-499 r

RLOODAO7ET Recemmendations for long-term
management after acute
coronary syndrome:

Icosapent ethyl, ata dose of 2g
b.i.d., can be used in
combination with a statin in
patients with ACS and
triglyceride levels of 1.5-5.6
mmol/L (135-499 mg/dL)
despite statin treatment

RLOOOO4B00 In high-risk (or above) patients
with TG levels between 1.5-5.6
mmol/L (135-489 mg/dL)
despite statin treatment, n-3
PUFAs (icosapent ethyl 2 x 2
g/day) should be considered in
combination with a statin.

RLOODO5793 Fibrates may be administered in
patients with diabetes mellitus
who are statin intolerant and
have high trighyceride levels. If
triglycerides are not controlled
by statins or fibrates, high-

dose omega-3 fatty acids (4 .
g/day of icosapent ethyl) may
be used. naeviaq
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ChatGPT 40
What can | help with?
What diagnostic and therapeutic recommendations apply to this patient. "A 75-year-old man
presented with an inferior myocardial infarction in February 2021, treated with primary angioplasty
with stenting over the medial right coronary artery. Preserved systolic function. Affected by
hypertension and type 2 diabetes. History of appendectomy.
He was treated with Acetylsalicylic acid 100 mgs, Atenolol 50 mgs, Atorvastatin 80 mgs and
Omeprazole 20 mgs.
Asymptomatic.
Blood pressure 145/80 mmHg. 49 bpm.
Sinus rhythm
Glucose 157 mg/dL, HbA1c 7%, Creatinine 1.8 mg/dL, LDL cholesterol 67 mg/dL, HDL 35 nf#/dL,
UNIVERSIDADE \
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Therapeutic Recommendations

Diagnostic Recommendations 1. Blood Pressure Control:

1. Blood P diisait Rate Nioniior = Although blood pressure is at an acceptable level (145/80 mmHag), target levels for
. Blo ressure and Heart Rate Monitoring:
9 patients with cardiovascular disease and diabetes are typically below 130/80 mmHg.

* Regular home or ambulatory blood pressure and heart rate monitoring would help ensure * Medication Adjustment: Atenolol (a beta-blocker) is useful post-MI, but consider adding

optimal blood pressure and heart rate control. or switching to an ACE inhibitor or ARB, given its additional benefit for cardiovascular risk
2. Glycemic Monitoring: reduction in diabetic patients.

« Regular self-monitoring of blood glucose (SMBG) is important. In addition, periodic * Suggested Goal: Target blood pressure of <130/80 mmHg.

HbA1c tests should be conducted every 3-6 months to assess longer-term glycemic 2. Diabetes Management:

control. * Glucose Control: The patient's fasting glucose is elevated at 157 mg/dL, with an HbAlc
= f 7%. This indi I | i ially gi h
3. Renal Function and Electrolytes: of 7%. This indicates that glucose control needs improvement, especially given the
history of Ml and the added cardiovascular risk of diabetes.
* Monitor serum creatinine and electrolytes, particularly potassium, given the possible . o . —
* Medication: If not already on one, consider introducing an SGLT2 inhibitor or GLP-1

addition of an ACE inhibitor or ARB, which could impact renal function and electrolyte receptor agonist, as these have proven cardiovascular benefits in diabetic patients.

e Continue to monitor HbATc with a target closer to 6.5% if possible, balancing with the risk
4. Lipid Profile: of hypoglycemia.

« Regular lipid profiles (every 6-12 months) to monitor LDL, HDL, and triglycerides and 3. Lipid Management:

assess cardiovascular risk status. * LDL Cholesterol: Current LDL levels are within the target (<70 mg/dL for high-risk
. s patients), so continuing atorvastatin at 80 mg seems appropriate.
5. Cardiac Monitoring:

* HDL and Triglycerides: The HDL is low at 35 mg/dL, and triglycerides are slightly

Periodic ECGs to monitor for any arrhythmias, particularly if heart rate continues to be . . . . . . .
* Joche o.mor orany:anmythmias; particuiarty | an L elevated at 160 mg/dL. While statins don't impact HDL significantly, increasing physical

low. activity and possibly dietary changes may help improve HDL.
6. Retinopathy and Neuropathy Screening: * Consider: If triglycerides rise further, consider adding omega-3 fatty acids (EPA),
* Annual eye exams and neuropathy assessments are recommended for diabetes especially for cardiovascular protection.
management to detect early complications. 4. Antiplatelet Therapy:
7. Lifestyle Recommendations: = Aspirin: The patient is on acetylsalicylic acid (aspirin) 100 mg daily, which is standard

i pa— " 4 s " - post-angioplasty and should be continued.
* Encourage a heart-healthy, diabetic-friendly diet, regular physical activity (tailored to his

capacity and limitations), and smoking cessation if applicable. 5. Heart Rate Control:

* The current heart rate is 49 bpm, which is low, likely due to Atenolol. Assess for

symptoms like dizziness or li dness. If symp are present, consider reducing

the atenolol dose or adjusting to a different beta-blocker with a shorter half-life.

e Retinopathy screening ¥
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Therapeutic Recommendations

Diagnostic and Therapeutic Recommendations
Given this patient's history and recent lab results, here are the recommended diagnostic
assessments and therapeutic adjustments:
Diagnostic Assessments
1. Renal Function Monitoring:

e The creatinine level (1.8 mg/dL) suggests the need to monitor kidney function more
closely. Calculating the estimated glomerular filtration rate (eGFR) would provide a

clearer picture of renal function.
* Regular follow-up tests for creatinine and eGFR are advised, especially since the patient
is on medications such as atenolol and atorvastatin, which may impact kidney health.
2. Metabolic Control and Diabetes Evaluation:
¢ The fasting glucose (157 mg/dL) and HbA1c (7%) indicate suboptimal diabetes control. A

full glucose profile might help to understand daily glucose variations and, if possible,
continuous glucose monitoring (CGM) could be beneficial.

¢ The current diabetic regimen may need adjustment to improve glucose control,
potentially adding or optimizing medication after assessing the current treatment plan.

3. Further Cardiovascular Evaluation:

¢ Although the patient is currently asymptomatic, a follow-up stress test or imaging (such
as a stress echocardiogram or myocardial perfusion imaging) could be beneficial for
monitoring coronary health, especially given the history of myocardial infarction.

1. Blood Pressure Optimization:

« The patient’s blood pressure is 145/80 mmHg, which is slightly above target levels for
someone with cardiovascular disease and diabetes. Adjusting antihypertensive therapy
could be beneficial to reach a target closer to 130/80 mmHg if tolerated.

* Atenolol can be continued, but an ACE inhibitor or ARB (angiotensin receptor blocker)
might be considered to offer both renal and cardiovascular protective benefits, potentially

substituting or adding to the current regimen.

2. Lipid Management:

* LDL cholesterol is well-controlled (67 mg/dL), likely due to atorvastatin 80 mg. However,
HDL (35 mg/dL) and triglycerides (160 mg/dL) could be further optimized. Lifestyle
modifications, such as dietary adjustments and physical activity, can help.

* If necessary, fenofibrate or omega-3 fatty acids could be considered, especially if
triglyceride levels remain elevated.

3. Glycemic Control:

* Since HbAlc is above target, tighter glycemic control is needed. Assessing the current
diabetes medication and considering an addition or adjustment (such as a GLP-1
receptor agonist or SGLT2 inhibitor) could improve glycemic control while providing
cardiovascular benefits.

4. Medication Review:

* Evaluate the need for long-term omeprazole, given potential kidney impacts, especially in
someone with borderline renal function.

= Aspirin and atorvastatin should continue as secondary prevention for cardiovascular

disease. Regular monitering of liver function and muscle symptoms with atorvastatin is
also advised.

* An echocardiogram can further evaluate ventricular function, even though he currently 5. Lifestyle Modifications:
has preserved systolic function. * Encourage a heart-healthy diet, regular physical activity, and smoking cessation if
applicable. A diet rich in fiber, low in saturated fats, and moderate in carbohydrates can
benefit both cardiovascular and diabetes management.
ONERSIDADE Kidney function, cardiac stress test, echocardiogram $ Naev
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@ Medicine in the Era of Artificial Intelligence
Hey Chatbot, Write Me an H&P

A regulatory challenge for natural language processing

" A ;i ik
language models as medical information (NLP)-based tools such as ChatGPT to be legally used for Sowmened | evgated my i share of ey s for e
s s Medicine, University of . &
curators healthcare decisions. Where are we now? Gty ngsoun patlentaf  Extant Alassstant ararerih
e,
wdsnnral\mgasspemmg all night stabilizing some-  cians have already begun to demenstrate §
Staphan Gibert @™, Jakeb Nikotas Kather™ & Aldan Hogan @ Christian | Daniela 2 = y edia, thy mightscon baab
Rliably processing and interlinking medical information has been recognizad as a critical foundtion 10 the . thesearchbar and the like—the mundane necess ties "‘a‘
of Health Care Engineering with European Testing Center of Medical Devices, Graz University of Technology, Graz, Austria Piges36 ment for a U for butare:
Perspectiv bkt cf Pl e oticlogy, Degartsant o el Adolscsat Modicoe, M o, At & ok
Relatedarticle Of course, | anly bout chatbat  ther| | P
T PR) . . ndence JAMA‘ Jal pege S8 buegh . | could ask a cf
We need to chat about artificial intelligence e, Nt ODEN. o
e 6. heshcare lethe  taninG
With the arrival of large language models such as ChatGPT, Al s reshaping how we work and FISEE ol imestgston | st B ) o Mireove o it g the o' o mptir o
interact Accuracy and Reliability of Chatbot Responses to Physician Questions
RS o . B LU oy S . o 1 S0 o 0 0
v ik o i M Bt e M
ong foretold and often dismissed, artificial showcasing obvious J.mms because of the lack of a D, APH; Jorca | Wrghe, MO BA, Fes o, Ph:

telligence (AI} is now neshaping how we work
nd imteractas a society. For every claim that Al

Is overhyped and underperforming only weeks or
1o pass before a ks

deep model of the world."* Especially when it comes
o clinical applications, producing text or images

ing is not the same as prod
material that is correc, safe, and grounded in scientific

Lt o M, oy S, M D5 G, R, 1 M WP L2 LA AL U S0

M T gt ) s, D15 L i, ) . et o, 45

Al-Generated Medical Advice—GPT and Beyond
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Benefits, Li ks of GPT-4

How Chatbots and Large Language Model Artificial Intelligence as an Al Chat’hot for Medicine

Systems Will Reshape Modern Medicine
Fountain of Creativity or Pandora's Box?
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e CDSS Requirements

Reliable and accurate. Based on verified information

Reproducible. Explainable. Validated

Integrated in the care process

J ——
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o Knowledge-Based CDSS, automatic reasoning
Require structured data (NLP)

Require programming and updating of scientific evidence

e CDSS, machine learning

Require complex training and infrastructure

Biases of training bases, transparency and limitation of incorporation of new evidence.
Limited reliability. Hallucinations. Inaccuracies. Omission (reliable Al)

Explainability limitation (explanatory Al).

Al in medicine: creating a safe and equitable future. Lancet 2023
The future of health AMA 2024

Patient safety and artificial intelligence IHI 2024
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History of Present lliness E:’:I: ?:dngr:r:rgﬂhm Wm:

The pal with a known history of hypertension and a family history of heart ¢ o with stress your body's under in ganaral
a complaint of chest pain that has been ongoing for the past few days. He has experienced similar We're also going to do &

episcdas in tha past, typicelly asscciated with pericds of high strass and incressed worklcad. The echocardicgram and an EKG. How
arest pain 5 repontad to wersen with phyical acthéty doss That scund?

n addition to the chest pain, the patient has noticed an incraase in fatigue with activity, Ha has also Whatevar nesds 1o oe done.
oeen sxpariencing an intermittent cowgh, sithough he Is unsure if this is relatad to the cument chest Thank you very much.

oain. The patient denies any associated sympotoms, such as shortness of breath, fever, chills, nauses

And then let's talk about your
hypertenalon,

Despite being prescrioed lisincpril for his hypertans.on, the patient admits to not taking the Wi really read 1o be taking your
sclieation ragulady due ta work-ralatsd reasens,

ar vomiting

Assesment & Plan bl to MRIGVE Your

this medication regularky, Also,
chack your blood pressune onda a
day at the same time for the next

Chest Pain: New onsel, worsened with activity, associated with fatigue. Given the patient’s risk

factars [hypertansion, family histary), @ - eticlogy.

-Ordar CRC, BMP, and troponins today, couple of weaks, and well follow up
Parfarm EKG and echocardsogram today. with you.
-Fallow-up after nesults are available How's that sound?

Hypertensicn: Elevated blood pressure in office, patient noncompliant with Lisinapel due to Souncls great.
-relatad issues.

-Encourage daily use of Lsinapal 10rmg dally.

-Ircse warker tr ith impraving medica mpiance

Apprac at,

ract
tent to kecp o biood po > dimry, checking once ot 1 e time for the nest Parfact.

WD Wik, ey,

Physical Exam Thanks wery much
WITALS: BP-160/80

P E—
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When Generative Al Is —
and Is Not Effective
Use-case Generative Example use
family models’ cases
current
usefulness
Prediction/ Risk prediction,
forecasting customer churn
prediction, sales/
demand forecasting
Decision Decision support,
intelligence augmentation,
automation
Segmentation/ Medium Clustering, customer
classification segmentation, object
classification
Recommendation [YEEITTH Recommendation
systems engine, personalized
advice, next
best action
Content Text generation, image
generation and video generation,
synthetic data
Conversational Virtual assistant,
user interfaces chatbot, digital worker
Gartner.
RSO https://www.gartner.com/en/articles/when-not-to-use-generative-ai )
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POWER IS NOTHING WITHOUT CONTROL
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Optimization .

<x, Rules/
heuristics!

S

Simulation !

Al is a broad
space with

\/ many different
N techniques and )
practices. @

el _.“¢"" Nongenerative
! ' machine
; \ learning
Generative models
One out of many ‘
Al practices
R Gartner

https://www.gartner.com/en/articles/when-not-to-use-generative-ai

Gilbert, S., Kather, J. N., & Hogan, A., Augmented non-hallucinating large language models as
medical information curators. npj Digital Medicine, (2024).
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Software as a medical device

==e
Validation of Naevia Medical in Valvulopathies (CDSS-Valve)

Compared with What? Measuring Al against the Health Care Canicarraie.oov 0 © N
We Have

Isaac 5. Kohane, M.D., Ph.D.

Sponsor @ Dilemma Solutions S.L.
Information provided by @ Dilemma Solutions S.L. (Responsible Party) UNE-EN 1SO 14155

recent faculty recruit in my

department, an expert in ar-
tificial intelligence (AI), asked me
whether I could recommend a pri-
mary care doctor. I assured my
colleague that I would promptly
provide a set of excellent options
to choose from. When I reached
out to several doctors who were
my contemporaries in medical
training, however, I learned that
they had all retired. That was not
completely surprising, so I tried
another tack: I contacted doctors
who were of more recent vintage
and whom I'd encountered in a
supervisory capacity. One of them
cheerfully informed me that he
was no longer practicing primary
care at a teaching hospital affiliat-
ed with Harvard Medical School.
When I asked him whether he
could recommend any high-quality
practices, his tone changed, and
he said that he couldn’t think of
any such practices that were ac-
cepting patients. Stunned, I wid-

ened my search further. I discov-
ered that primary care clinics at
some local hospitals, such as Mas-
sachusetts General Hospital and
Brigham and Women’s Hospital,
were turning away new patients.
1 did not end up helping my new
colleague and instead suggested
contacting their health insurance
company for recommendations.
Massachusetts has among the
highest number of doctors per
capita in the United States, which
suggests that an attempt to make
a referral for primary care would
have been even more challenging
in large swaths of the country. A
recent report from the Associa-
tion of American Medical Col-
leges on the physician workforce
makes it clear that this issue is
unlikely to be resolved in the
short term, and most evidence in
this area points to further wid-
ening of the workforce gap for
primary care in the future.! In this
context, the possibility of aug-

menting the work of clinicians
— including doctors, nurse prac-
titioners, and physician assistants
— with Al is being seriously con-
sidered.? Yet Al tools that could
reduce burdens on clinicians are
most likely the tip of the iceberg
when it comes to Al's influence
in medicine. Whether out of des-
peration, frustration, or curiosity,
large numbers of patients are al-
ready using Al to obtain medical
advice, including second opin-
ions — sometimes with dramatic
therapeutic consequences.’ But in-
dividual anecdotes do not sub-
stitute for systematic evaluation.
With any new clinical interven-
tion, rigorous trials are the med-
ical field’s best tools to drive the
establishment of best practices.
In the case of Al, shouldnt we
be comparing health outcomes
achieved with patients’ use of
these programs with outcomes in
our current primary-care-doctor—
depleted system?

NENGL)MED 39117 NEM.CRG OETOBER 31,2024

Last Update Posted @ 2024-04-30

Validation studies. Clinical Benefit )
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This technology will solve unmet needs and definitively change the way
medicine is practiced, and medical knowledge is managed

Thank you

Open for collaborations & partnership

Carlos Pena Gil

Cardiologist. MD. PhD.

Assoc Prof.
carlos.pena@naeviamedical.com

UNI® ,

UNIVERSIDADE
DE SANTIAGO
DE COMPOSTELA.




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34

