Tecnologias Digitais

Conferéncia "Utilizacao de Dados em Saude”
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DUAS INTERVENCOES

Short due to Agile methodologies and iterative development
processes.

R&D Costs Can vary widely but usually lower, especially for smaller applications Very high
and platforms.

Utilizing online platforms, app stores, and web solutions, allowing for
global reach.

Typically longer due to extensive research, development, and

Time-to-Market
regulatory approval processes.

Decades

Very high, incorporating costs for research, development, clinical
trials, and regulatory approvals.

Involves manufacturing, distribution, and retail networks, along with

Distribution international trade and laws.

Complex

Customized to individual needs and preferences. Adapts to
behavior/feedback.

Drug personalization is emerging but, generally, drugs are developed

Personalization for broad populations.

Low

Digital solutions can be scaled up easily to accommodate more users
or new features.

Scaling up production requires significant investment in

Scalability manufacturing, and distribution.

Surveillance

Moderate

Relies on external data from post-marketing surveillance to detect

Allows for real-time monitoring through data collected.
adverse events and ensure safety.

Dependent on healthcare infrastructure, availability in pharmacies,
and healthcare providers.

Accessibility

Can be accessed from anywhere with internet.

Mostly related to data security and privacy. Liability can be high if
misuse leads to harm.

Due to potential side effects, misuse, and other health-related risks
associated with drugs.

Risk and Liability

Market access

Interoperability

Very high

Requires approval from health regulatory bodies, involving multiple

Usually less stringent compared to drugs. - .
y g P & phases of clinical trials.

To integrate and operate seamlessly with various systems, devices,
and platforms.

Not applicable as drugs do not interact with digital systems and
platforms in the way software does.




A tempestade perfeita...

Pessoas
+ Digitais
+ Conectadas

+ Necessidades

S, UPHILL

Digital

Health

Tecnologia

+ Agil e ubiqua
+ Capital

+ Dados

Sistemas de Saude

+ Subdimensionado
+ Dispendiosos

+ Listas de espera



CRESCIMENTO

A saude digital cresce com investimento na ordem dos 3 mil milhdes de
doélares a cada trimestre

725

545 539 547 531 526 541

387
deals
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$3.4B

funding
0% change QoQ
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CATEGORIAS E EXEMPLOS

As solucoes de saude digital segmentam-se em dois tipos, com inclusao
frequente de Software-as-a-Medical-Device (SaaMD)

Healthcare SaaS Tech-enabled Health Services

Software implementado em Software utilizado com uma
unidades de saude componente de prestacao assistencial
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DIGITAL HEALTH

Vantagens e exemplos

1.

/a

Acesso

This large-scale RCT
conducted showed that iCBT
for depression and anxiety
is effective as a standalone
intervention when fully
integrated and operated in
non-specialised routine
stepped-care settings.
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Richards, D., Enrique, A, Eilert, N. et al. A pragmatic randomized waitlist-controlled effectiveness and cost-effectiveness trial of digital interventions for
depression and anxiety. npj Digit. Med. 3, 85 (2020). https://doi.org/10.1038/s41746-020-0293-8



DIGITAL HEALTH

Vantagens e exemplos

1. Acesso

2. Resultados

The effects equated to increases of
+735 steps per day, +1 serving of fruit
and vegetables per day, and +45 min
of sleep per night.

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
2.3.1 Total physical activity
Bickmore 2013A 16.8% 012012, 0.386] 9«
Bickmore 201 3B DIET 26% -0.12 -0.84, 0.60] T
Bickmore 2013E PA 28% 017 [-0.52, 0.86] —_
Bickmore 20138 PA+DIET 26% 0100.61,082] .
Carlin 2021 (Children) 0.9% -0.10[-1.33,1.13] .
Carlin 2021 (Parents) 06% 1.94 [0.38, 3.51]
Dhinagaran 2021 91% 0.01 [-0.35, 0.386] -
Hasoon 2021 {(SmariText) 16% 0.30 F0.61,1.22] e
Hassoon 2021 (MyCoach) 15% 0.93[-0.03,1.89] 1
King 2007 9.1% 0.45[0.09, 0.80) = =
Kramer 2020 26.8% 0.38 [0.21, 0.55] -
Maher 2020 49% 0.49 [-0.01, 1.00] e
To 2021 15.3% 0.27 [0.01, 0.53] =
Watson 2012 56% 0.36[-0.11,0.83] 2
Subtotal (95% CI) 100.0% 0.28 [0.16, 0.40] +
Heterogeneity: Tau®=0.01, Chi*=14.83, df=13(P=0.32), F=12%
Test for overall effect £= 4.69 {F = 0.00001)
2.3.2 Steps
Bickmore 201 3A 21.3% 012012, 0.386] e
Bickmore 201 3B DIET 24% -012 10.84, 0.60] B e
Bickrnore 20138 PA 26% D17 [0.52, 0.86] ——
Bickmore 20138 PA+DIET 24% 010[-0.61,0.82] —f—
Hasoon 2021 (SmartText) 1.5% 0.30[-0,61,1.22] T
Hassoon 2021 (MyCoach) 1.4% 0.93[-0.03,1.89] 1
Kramer 2020 439% 0.38[0.21, 0.55] =
To 2021 18.7% 0.27 [0.01, 0.53] [
Watson 2012 56% 0.36-0.11,0.83] T—
Subtotal (95% C1) 100.0% 0.28 [0.17, 0.39] ¢
Heterogeneity: Tau®= 0.00, Chi*= 6.35, df= 8 (P = 0.61), F= 0%
Testfor overall effect £= 4.95 (P =0.00001)
2.3.3 Moderate-to-vigorous physical activity {mins/week)
King 2007 66.1% 0,56 [0.19,0.92) -
Maher 2020 339% 0.49[-0.01,1.00 -
Subftotal (95% CI) 100.0% 0.53 [0.24, 0.83] £
Heterogeneity, Tau*=0.00; ChF=004, df=1 {P=0289), F=0%
Testfor overall effect Z= 3,56 (P=0,0004)

2 ; i

lifestyle behaviours. npj Digit. Med. 6, 118 (2023). https://doi.org/10.1038/s41746-023-00856-1

/ U PH I LL Singh, B., Olds, T., Brinsley, J. et al. Systematic review and meta-analysis of the effectiveness of chatbots on
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DIGITAL HEALTH

Vantagens e exemplos

1. Acesso

2. Resultados
3. Eficiéncia

31% lower annualized inpatient cost
per patient compared with the CG
(3.7K, 58.1 Kvs. 511.8K, p=0.02)
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Step 1 } Step 2 )
Nurse triage based
on Needs Assessment
High risk Questionnaire l
Need identified and
o if needed clinicians
Predictive input requested
algorithim . l
calculates
: Tailored intervention,
Risk score e.g. educational support
. over next 4 weeks
‘ * Reassess
Low risk
o

Nikolova-Simons, M., Golas, S.B., den Buijs, J.0. et al. A randomized trial examining the effect of predictive analytics and tailored interventions on
the cost of care. npj Digit. Med. 4, 92 (2021). https://doi.org/10.1038/s41746-021-00449-w



DIGITAL HEALTH

Vantagens e exemplos

Mary Williams
Female, 71

>

E
1. Acesso = o
: Patient Journey
Diagnostics
2. Resultados
(© Admitted to hospital
3 EﬁCiénCia ‘ Hospital ACME
o ~ @ Suggestive symptoms
4. Personallzagao /A ‘ Lethargy and confusion
0 0 0 0 © Occasional glycemia
Overall, implementing care journey automation Desage ofigllitoseion blasina
program targeting patients positively impacted T
t. t h /th f 0 / d th tals Glycemia values
patients, neaitncare projessionais an e > 200mg/dL
institution. i
Yl Nutrition Diagnosis

Diabetes mellitus type 2
Patient Apps

Ricardo Ladeiras-Lopes, Clara Jasmins, Valter Fonseca, Joana Feliciano, David Rodrigues. Experience from an evidence-based journey with digital
U PH I LL automation for heart failure outpatient management in a Portuguese hospital, Revista Portuguesa de Cardiologia, 2023.



DIGITAL HEALTH

Vantagens e exemplos

. Acesso

Multilevel meta-
analysis (95% CI)

1 Type of Noof Total Noof Total Noof Multilevel meta-
outcome trials patients(%5) providers (%) analysis (95% CI)
2. Resultados
3 Ef . A . Prescribing 68 731726(61) 7977 (74) —N—
: ICIENCIa Testordering 30 372640(31) 2783(26) —u—
. ~ Documentation 25 403 161 (34) 1327012 ——
4. Personalizacao e |
Vaccination 12 75731 (6) 137 (1) —a—
° *k _:.-_
5' Qualldade Other 35 391959(33) 2497(23) :
All 122 1203053 (100) 10790 (100) ~ |
Clinical decision support systems -10 0 10
] Favours Favours
improved the average percentage of Faveus L L

patients receiving the desired element
of care by 5.8% across 122 controlled,
mostly randomised, trials involving
1203 053 patients and 10 790
providers.
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44 (2.6t06.2)
6.8 (4.9 to 8.6)
7.1(5.41t08.9)
59(4.1t07.7)
6.8 (5.0 to 8.6)
5.8(4.0t0 7.6)

Absolute improvement in adherence (%)

KwanJ L, Lo L, Ferguson J, Goldberg H, Diaz-Martinez J P, Tomlinson G et al. Computerised clinical decision support systems and absolute improvements in care:
meta-analysis of controlled clinical trials BMJ 2020; 370 :m3216 doi:10.1136/bmj.m3216



DIGITAL HEALTH

Vantagens e exemplos

. Acesso
. Resultados

. Eficiéncia

. Qualidade

1

2

3

4. Personalizacao

5

6. Conveniéncia
First, we demonstrate that the finger-tapping task can be
reliably assessed by neurologists from remotely recorded
videos. Second, this study suggests that Al-driven models
can perform close to clinicians and possibly better than
non-specialists in assessing the finger-tapping task.
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https://doi.org/10.1038/s41746-023-00905-9
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Extracting features after reducing noise from
the raw signal

Al Model

I CmE.

i Severity of Motor Performance

LightGBM
Regressor

Islam, M.S., Rahman, W., Abdelkader, A. et al. Using Al to measure Parkinson’s disease severity at home. npj Digit. Med. 6, 156 (2023).



DIGITAL HEALTH

Vantagens e exemplos

Acesso =
O A O
Resultados Structured

Eficiéncia =@
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PROBLEMA

Os sistemas com participacoes desiguais geram pressao nos recursos, sem
necessariamente servir os utilizadores.

Gestao _
¥ Burocracias
Prevencao
Diagndstico
Tratamento
Desconexao . Seguimento

=

<

Desinformacao
Nao adesao . . .
Profissionais
Irresolutivo f de Saude

L
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END-GAME

A saude digital equilibra os sistemas de saude, dando mais resolutividade ao
utente, com reducao de utilizacao de recursos.

SAUDE DIGITAL Profissionais

de Saude

Autoeficacia Off-loading




END-GAME

As solucoes de saude digital alicercam-se em 3 componentes.

SAUDE DIGITAL

Redesenho Modelos tecnolégicos Plataformas
do processo fundacionais generalizadas




0OS PROXIMSO PASSOS

De”patient-centered” para “patient-led”

SAUDE DIGITAL




0OS PROXIMOS PASSOS

A saude digital permite aumentar o perimetro até as necessidades dos
utentes, para la do que é servido pelos sistemas de saude.

ENVIRONMENTAL

Populational

Hospital & Primary Care

Boundary

FOLLOW-UP
PREVENTIVE

Whole
Complementary Pe rson

DIAGNOSTIC ca re

PUBLIC Populational
CURATIVE HEALTH

Conventional care




RECORDAR!
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As solucoes de saude digital estao a proliferar,
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DESAFIOS

As solucoes de saude digital abrem oportunidades e desafios a construcao de
novos sistemas de saude integrados digitalmente.

PRINCiPIO

Integragao no continuo de
cuidados

Equidade

Qualidade e seguranca de

DESAFIO

Com volume e variedade de solugdes, a surgirem a
alta velocidade...
Como integrar os cuidados para o utente?

Para pessoas de diferentes contextos, literacia e
poder de compra...
Como promover equidade no acesso?

Sem bloquear/atrasar o ritmo da inovagdo...
Como garantir que as solugdes no mercado sao
efectivas e seguras?

Num cenario de expansdo de solugbes digitais e de
dados em saude...

Como assegurar que se desenvolve sob dados de
qualidade e em seguranga?

Interoperabilidade técnica e semantica
Sistemas centrais, as a platform

Processos assistencias de cuidados

Investimento em literacia em saude

Compartipagao

Plataforma RWE, EHDS
Assessment frameworks (DEFINED)

Fast-track em regime temporario

Data auditing e data governance

Adocgao clara de health data standards

wn
o
-
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(@]]
m
(V]

Requisitos minimos para fornecedores



E AGORA?

A mudanca — progressiva ou disruptiva — surgira da industria, dos
prestadores ou de novos players?

Who do you think will be the driving force in the field of digital health solutions?

0% 100%
agree agree
Big-tech @
“Big-tech companies are building
Providers ' the higchway, while start-ups
are building the cars and
o governments are removing
igital heal rt- ¥ p -
D glla ed th 5‘3 t UDS . lllt' ¢ 1.)(“)11& l\\
—Big-tech
Pharma @]

Telemedicine providers

“For start-ups, digital health itself
Payers : [ ] - is the business model, so they
are much better positioned than
pharma companies, which need

Private insurers ® to transform their business.”
—Pharma

Government’ @

Medtech' o

(Online) Pharmacies’ o

/ UPHILL Fonte: McKinsey



Obrigado

Eduardo Freire Rodrigues
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EQUIDADE

Levels of Influence*
Individual Interpersonal Community Societal
: . = : C liness Sanitation
Caregiver-Child i . "
Biological Bvo:;mwl\lmm FB ‘;;'.'“ ; E \ A,
Mechanisms smily Microbioms Herd Immunity Pathogen Exposure
Health Behaviors Family Functioning )
Behavioral Coping Strat SchoolWork Funclionk Cor y Functioning Policies and Laws
Physical/Built : He 1 E C y Enviro J
g Envi t Personal Environment s Work E inard c ity R Societal Structure
—
2o Y Tech Policy,
ioital Li Implicit Tech Bias, Community Infrastructure.
g ‘D.lgllal Literacy, Interdependence ol Y[n J Dau Standards,
5 Digital Digital Self-Efficacy, (e.. shared devices) calthcare Infrastructure, | Design Standards,
2 £ Jenvironment  Technology Access, Patient-Tech-Cliniciar C"("‘"““"'W_T";h Nomms, | Social Norms &
= Attitudes Towards Use Relationship y Partners Ideologies,
g S Algorithmic Bias
a Sodoo wu m:'d"""m""‘ sh"“” Social Networks Community Norms Social Norms
. Family/Peer Nomms. Local Str St
Environment Cultural Identity s, = D
| Response to Discrimination =
Hoalth Care it Patient-Clinician Relationship |  Availability of Services Quality of Care
System Treat Pref ) Maedical Decision-Making Safety Net Services Health Care Policies
Family/
‘Community Population

1 Framework for digital health equity. National Institute on Minority Health and Health Disparities Research Framework Expanded for

Fg. |
Digital Health Equity.
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DESAFIOS

EVIDENCIA

The Evidence DEFINED Framework

A Rigorous, Rapid Approach to Assess Clinical

Value for Digital Health Interventions (DHIs)

Evidence DEFINED

Goals

Evidence in Digital health for EFfectiveness of
INterventions with Evaluative Depth

1. Facilitate rapid & rigorous DHI evidence assessment in
organizations.
2. Guide DH solutions providers who wish to drive product adoption.

Target Audience

Designed to support digital health evidence assessment within stakeholder organizations including:

.©°
¢X®

&

Payers Pharmacy Benefit Managers Health Systems Pharmaceutical Companies Trade Professional Medical
Organizations Societies
The Evidence DEFINED Framework is comprised of the following steps:
Step 1| Screening Each organization defines and screens for absolute requirements (e.g., compliance with data privacy standards, appropriate
reading levels, absence of clinical red flags, etc.). This avoids investing effort in DHIs that are not candidates for adoption.
Step 2 | Apply an established method | Apply an established evidence assessment framework that was developed for non-digital interventions (e.g., GRADE). Many
ianed for digital oraanizations already use such frameworks routinely for evidence assessment in non-diaital domains.
products
Step 3 | Apply the Evidence DEFINED | Apply the Evidence DEFINED checklist ( Table 2) to address considerations unique to DHIs or
supplemental checklist requiring greater vigilance in digital health.
Step 4 | Make actionable Apply evidence-to-recommendation guidelines (Table 2) to generate a defensible recommendation regarding levels of adoption
recommendations that may be appropriate for the relevant DHI.

In Scope

Out of Scope

that may be appropriate for a digital health intervention
Assessing clinical evidence for digital health interventions through
a rapid, rigorous, consistent process

Generating defensible recommendations regarding adoption levels

Decisions for individual patients, caregivers, or clinicians
Products that serve diagnostic functions exclusively
Evaluation in critical domains other than clinical evidence
(e.g., patient experience, product design, data security, etc.)
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