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A Diabetes no Mundo Digital
Diabetes in the Digital World

R. Nortadas'

Resumo:

Apesar da constante evolugao farmacolégica, a diabetes
continua a ser uma doenca cujo controlo € arduo e dificil de
alcancar. Varios aspetos contribuem para esta dificuldade.
As complicagdes cronicas e agudas da diabetes represen-
tam perda na qualidade de vida e tém um peso significativo
no consumo de recursos e na despesa global em saude.

A evolugao tecnoldgica tem contribuido de forma con-
sideravel para a mudancga de paradigma na realidade de
quem trabalha em diabetes e de quem vive com a doenca.
A incorporacgéo da tecnologia digital e da inteligéncia artifi-
cial na diabetes vem acrescentar valor e tem ja um lugar im-
plementado na pratica clinica. Neste artigo revemos alguns
desses exemplos. Esta alianca conduz indiscutivelmente
para a existéncia de profissionais mais conscientes do es-
tado de saude das pessoas com diabetes, que por sua vez
se encontram também mais capacitadas e autébnomas na
gestao da sua doenca.

Palavras-chave: Diabetes Mellitus; Inteligéncia Artificial;
Saude Digital; Tecnologia.

Abstract:

Despite constant pharmacological evolution, diabetes is
a particular condition whose control is hard and laborious to
achieve. Several aspects contribute to this difficulty. Chronic
and acute complications of diabetes represent loss in quality of
life and have a significant impact on resource consumption and
global health costs.

Technological developments have contributed considerably
to the paradigm shift in the reality of those who work in diabetes
and those who live with the disease. The incorporation of digital
technology and artificial intelligence in diabetes adds value and
has already been implemented in clinical practice. This alliance
leads to the existence of professionals who are more aware of
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the health status of people with diabetes, who become much
more capable themselves and self-sufficient to manage their
own condition.

Keywords: Artificial Intelligence; Diabetes Mellitus; Digi-
tal Health; Technology.

Introduction

It is estimated that diabetes affects around 537 million
people of adult age worldwide and is responsible for 11.5%
of health expenditure.! In Portugal, the prevalence of diabe-
tes has followed the global trend, gradually increasing year on
year, and in 2021 it was 14.1%."

Despite the emergence of new classes of drugs, metabolic
control targets are still laborious to achieve and often fall short
of therapeutic goals. The chronic and acute complications of
diabetes are still a reality and account for a significant share
of both resource consumption and overall health expenditure.
In 2021, national expenditure on hospitalizations by homoge-
neous diagnosis groups (DRGs) for diabetes was approxima-
tely 310 million euros."

When analysing the investment made in new technologies
(such as continuous glucose monitoring (CGM) systems and
continuous subcutaneous insulin infusion (CSIP) systems), this
amounted to 80 million euros.' The discussion around the sus-
tainability of health systems is pressing, but it is appropriate
to ask the following question: is not it advantageous to invest
more in technology if this results in a reduction in the cost of
complications and an improvement in the quality of life for the
population with diabetes?

More than 100 years after the discovery of insulin, there
are still several barriers that prevent us from achieving adequa-
te glucose control: individual factors, others related to heal-
th professionals and limitations attributed to health systems.
Some socio-economic aspects can potentially add difficulty to
addressing the disease, but these are not the only ones that
should be considered. Socio-cultural, psychological and beha-
vioural characteristics can also add limitations to clinical suc-
cess. Diabetes is a chronic disease that requires persistence,
resilience, dedication, discipline and method from those who
live with it on a daily basis. Technology has been effective in
overcoming some of these obstacles, improving adherence to
drugs and lifestyle changes and supporting therapy manage-
ment.
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Concepts: Telehealth, Telemedicine and Digital Health

The expansion of the technological world has also brought
a new lexicon to medicine and new concepts have become
part of scientific texts and organizational discussions. Due to
the similarities in nomenclature, some definitions can be easily
misunderstood and therefore deserve their own space for cla-
rification.

Telehealth is a broad term that includes the widespread use
of electronic information and communication technology to
provide remote healthcare, training for other professionals and
the community, carrying out public health studies as well as
some logistical and administrative management procedures.?

Many other concepts are also included in the definition of
telehealth. This is the case with telemedicine, which refers to
clinical activity carried out at a distance, specifically by health
professionals, who use information technology and telecom-
munications for this purpose. Some practical examples are
teleconsultations, remote image evaluation, screening, rehabi-
litation programs, etc.?

Digital health or mobile health (mHealth) has been defined
by the World Health Organization as a medical and public heal-
th practice supported by mobile devices, such as cell phones,
continuous monitoring devices, digital assistants and other wi-
reless wearable devices. These procedures are now very com-
mon in diabetes consultations.®

Digital Health and Diabetes

To date, out of half a million mobile health applications,
those designed as additional tools to improve diabetes con-
trol are among the most common. Their enormous potential is
recognized, given that more than 2.5 billion people use smar-
tphones.*

These apps can be divided into different types according to
their characteristics.

Nutrition mobile apps contain tables with the composition
of foods in terms of carbohydrates, proteins, fats and energy
value. Some help with meal planning and insulin calculation.5

Glucose monitoring applications record and display gra-
phs of glucose trends that allow the individual and the heal-
thcare professional to manage diabetes control in addition to
glycosylated haemoglobin (HbA1c).® With the advent of these
technologies, other parameters have been taken into account
and included in good clinical practice. Time in range (TIR) is the
time spent with blood glucose values at the therapeutic target
(between 70 and 180 mg/dL) and it has been determined that
for most people it should be greater than 70%. The time below
range (TBR) is the time spent in hypoglycaemia and should be
less than 4%. The coefficient of variation of glucose measures
the variability of glucose in a given individual and is considered
to be equal to or less than 36%. Finally, through continuous
monitoring it is possible to determine the glucose management
indicator (GMI). The GMI uses the same scale as HbA1c (% or
mmol/mol) but it is calculated exclusively from CGM data; it is
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based on average interstitial glucose data and it varies depen-
ding on the analysis period selected by the user.® There are
several factors that justify the differences found between GMI
and HbA1c (x0.1% in 81% and +0.3% in 51% of cases) and
should be taken into account when analysing both parameters:
the time of use/percentage of data captured by the sensor, the
period of time being analysed, other concomitant pathologies
such as anaemia or hemoglobinopathies, which can affect the
haemoglobin glycation mechanism.” Furthermore, these tools
also represent safety models by incorporating alarm systems
that warn the user in the event of hypoglycaemia or hyper-
glycaemia, thus avoiding extreme situations of acute diabetes
complications. For the majority of people who use them, alar-
ms also help to improve the quality of glycaemic control, in-
crease time on target and reduce glucose variability.®

Insulin titration apps usually include insulin bolus calcula-
tors to help you decide how much insulin to administer at each
meal or at times when you need to correct your glucose level.
For this calculation to be carried out automatically, the health-
care team has to enter some information into the application:
the insulin: carbohydrate ratio (i.e., the amount of carbohydra-
te in mg or portions metabolized by 1 unit of insulin) and the
insulin sensitivity factor (ISF), which represents the amount of
glucose in milligrams per deciliter corrected by 1 unit of insulin.
Some of these applications are connected to PSCI systems
and/or "smart" insulin pens, recording the insulin applied as
well as interpreting this data.®

"Smart" insulin pens have also made an important contri-
bution to both diabetes management and the quality of life of
those living with the disease. A "smart" pen is an insulin deli-
very system that allows data to be transmitted from the insulin
pen to compatible platforms used by healthcare professionals
and people with diabetes. However, it also has other advan-
tages: it allows users to confirm whether insulin has been ad-
ministered, how many units of insulin have been applied and
to count the time since it was administered. Trials have shown
that its use reduces the number of unadministered boluses and
late boluses.® These pens connect via Bluetooth or near-field
communication (NFC) to CGM applications, allowing insulin to
be correlated with the results obtained. To date, they do not
incorporate bolus calculation systems, so it is necessary to cal-
culate them individually or use other resources.

Physical activity apps allow users to monitor their physical
activity, count the calories they burn and set goals for exercise
and weight control.™

The advancement of digital technology and artificial intelli-
gence in health and research has enabled significant progress
in knowledge about diabetes and the people who live with this
condition. As we have seen, its implementation is wide-ran-
ging, from the individual use of electronic devices and mobile
applications that help with decision-making and disease ma-
nagement, remote communication with the health team, family
members or caregivers, data collection and interpretation, the
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existence of prevention programs, the design of early diagno-
sis algorithms and the creation of a networked ecosystem that
allows professionals from different areas of work and/or diffe-
rent regions to connect.

As such, its practical application can be divided into two
main areas - the primary use around an individual's health and
the secondary use of data by government health authorities.
The data generated by the devices used in diabetes, such as
CGM, state-of-the-art glucometers, PSCI systems, "smart" in-
sulin pens and others, allow for the creation of extensive elec-
tronic health records that can be processed through digital
means, making it possible to draw conclusions with applica-
bility at various levels. This data can be used to personalize
the care provided to people and can also be aggregated at
a population level and associated with other data that has an
influence on health, such as education, employment and envi-
ronmental data.?

In a recent systematic review of the literature, it became
clear that big data analysis had moderate to high accuracy for
diagnosing diabetes and its complications.'®

However, despite the growing awareness of the benefits
of big data in health and the methodological and technologi-
cal advances, there has been caution in adopting approaches
based on this data and artificial intelligence, related to aspects
such as patient privacy and safety. The lack of political and fi-
nancial support for these initiatives is also one of the limitations
identified.™

In relation to the specific needs of people with diabetes
in terms of interaction with technology, the promotion of digi-
tal health literacy (the ability to obtain and use electronic and
digital tools applied to healthcare) is a determining factor in
promoting adoption and long-term involvement. These strate-
gies will only effectively contribute to changing the panorama
of inadequate diabetes control, incidence of complications and
subsequent loss of quality of life, if they manage to support
empowerment and motivation to change lifestyles and self-ca-
re and self-monitoring practices.™ In this process, especially
when mediated by digital tools, it has been shown that profes-
sionals can play a decisive role.®

The support provided by trained health professionals
should cover digital health literacy skills and the wider user
experience, taking into account the user's individuality, needs
and motives for using the technology.

In order to promote a supportive environment for diabetes
management that encourages participation, users need to get
involved and take action, thereby creating environments that
are conducive to their use."

Real-life Examples

Taking the integrated diabetes care unit of the APDP (Por-
tuguese Diabetic Protection Association) as an example, there
was an obvious need to reorganize the provision of care in res-
ponse to the COVID-19 pandemic, and our institution was able
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to maintain the number of scheduled appointments through a
considerable effort in telemedicine and proactive contact. In
fact, this initiative was singled out by the World Health Organi-
zation as good practice during the pandemic. A course was
also developed for health professionals on new technologies
applied to diabetes.

In terms of interoperability and participation in the national
digital health ecosystem, APDP recently became the first exter-
nal organization to join the National Health Service's Electronic
Health Record. At an international level, APDP participates in
benchmarking activities with international clinical registry ne-
tworks, such as SWEET for paediatric diabetes and ENDO-
-ERN for rare forms of diabetes.

At the same time, APDP was part of a European consor-
tium, which aimed to develop a digital solution in co-creation
with people with diabetes and analyse the impact of its use on
metabolic and weight control. The project involved 200 people
with type 2 diabetes and 50 health professionals who accom-
panied them. A user-centred digital diabetes self-management
solution with an integrated glucometer, scale and sphygmo-
manometer system was provided. The digital solution provided
access to information, sent motivational messages and ena-
bled interaction with professionals. Both groups of participants
showed good adherence to the digital solution. Regarding the
results, there was weight loss (median between 1.4 and 3.5 kg)
and a reduction in HbA1c in 70% of people (on average 1%),
both of which were statistically significant. The professionals
stated that the digital solution facilitated communication and
shared decision-making.'®

In an attempt to investigate the impact of continuous mo-
nitoring on people with type 2 diabetes, a longitudinal study
was also carried out, which followed a cohort of 102 people
with type 2 diabetes using CGM for 12 months. It was found
that the use of continuous glucose monitoring, albeit sporadi-
cally but in a structured way, contributed to improving meta-
bolic control and the relationship between professionals and
people with diabetes. The discussion of the values obtained
and the different aspects of the treatment, the visualization and
understanding of the data helped to increase satisfaction with
the treatment.?®

Bearing in mind that the person with diabetes plays a fun-
damental role in the entire therapeutic process, it is essential
to find out about the impact of technology on their lives. Also
recognizing that health professionals are crucial to therapeutic
success, the APDP held focus groups to give a voice to those
who experience first-hand the challenges presented by the use
of technology.

The different groups highlighted the need to simplify its use,
as well as recognizing its importance for management and mo-
nitoring (data in the process of being published).

At the same time, and in line with this notion of participatory
processes and empowerment for self-management, in respon-
se to a challenge from the DGS's National Diabetes Plan, the
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Figure 1: The diabetes ecosystem.

APDP designed an interactive digital platform capable of de-
monstrating effectiveness in empowering people with diabetes
and their informal caregivers to take care of their health, namely
proper nutrition, physical activity, adherence to pharmacologi-
cal therapy, monitoring and control of the disease, also inclu-
ding digital health literacy.'”

The Future - Artificial Intelligence in Dia-
betes

Artificial intelligence (Al) integrates computer systems that
enable tasks to be carried out which normally require human
intelligence, such as understanding and interpreting language,
making decisions or learning, using data sets and algorithms.
Today, there are many situations in which we already use con-
versational interfaces to communicate with other devices using
natural language instead of the usual interfaces such as key-
boards or switches. This happens through chatbots, voice as-
sistants or messaging apps.

Transferring this concept to its clinical application, the use
of Al in the diagnosis and treatment of diabetes can currently
be categorized into four fundamental areas: risk stratification,
diabetic retinopathy screening, treatment support and disease
self-management.

Some studies have compared the predictive performance
of statistical models and artificial intelligence models. Howe-
ver, at present it cannot be concluded that the latter outper-
forms conventional statistical analysis in predicting diabetes
diagnosis. Some of these studies have been able to demons-
trate high prediction in trained teams, but their accuracy drops
significantly when applied to the real world. Despite these li-
mitations, more efficient models are being developed that
aim to incorporate data from omics databases (proteomics,
genomics, metagenomics and metabolomics) into existing
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information in order to increase the ability to predict diabetes
diagnosis before it occurs.?!

In 2018, the U.S. Food and Drug Administration and later,
in 2023, the European Union, approved the use of the IDx-
-DR device produced by Digital Diagnostics Inc. for retinopathy
screening, which uses Al technology to analyse retinography
images and automatically detect the presence of retinal and
macular change.??

As far as support for diabetes treatment is concerned, the
first intelligent therapeutic decision support system was ap-
proved in the United States in 2018: Dreamed Advisor Pro is
a software designed to integrate data from PSCI and CGM
pumps, providing remote information to healthcare professio-
nals on the recommended insulin adjustment. The results of
the ADVICE4U study showed that time on target and hypogly-
caemia in patients treated using Al were not lower compared
to the control group treated using manual insulin titration by
healthcare professionals.?

With regard to the last point, which concerns the use of
Al to support disease self-management, the system analyses
biometric data and the continuous evolution of glucose in a
given individual, while simultaneously generating alerts and
making recommendations on measures to be taken to correct
the trend or glucose value.

These functions, which have traditionally been carried
out by healthcare teams, could be complemented on a daily
basis by Al technology, providing continuous and uninter-
rupted support in diabetes self-management. However, Al
applied to biosensors and continuous glucose monitoring
makes it possible to go further. Individual data from CGM,
the PSCI system, food intake and physical activity records
are collected and grouped together in a system and proces-
sed by calibration and control algorithms, which in turn lead
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to machine learning that will generate decision lines and
automatically modify insulin administration. This data pro-
cessing and the resulting decisions are applied in glucose
prediction systems, mobile applications, closed-loop syste-
ms or artificial pancreas. These automation systems allow
people with diabetes to live safer, with fewer complications
and a better quality of life. Healthcare professionals will have
to adopt a supervisory position, which can be carried out
remotely, which could contribute to reducing the pressure
on healthcare systems.?*

Conclusion

Rapid global technological evolution is capable of trans-
forming the reality we know. We are getting closer and clo-
ser to smart health cities. The intersection of the various
areas of science with the multiple fields of engineering is
leading us to a new world of medicine. Due to its epidemio-
logical and individual characteristics, diabetes is one of the
chronic diseases that arouses the greatest interest from the
point of view of scientific and technological research.

Currently, the ecosystem already allows for remote
communication, training, education and information sha-
ring between different teams, people with diabetes and/or
health professionals. Therapy, combined with smart devi-
ces and greater autonomy, could enable better decisions
to be made on an individual basis, contributing to better
glucose control, fewer complications, a better quality of life,
less expenditure on the disease and a better overall level of
health for society. Some examples of good clinical practice
were cited which have shown positive results and deserve
to be replicated in other centres. It is important to invest in
the digital literacy of the community and health professio-
nals, in order to maintain equal access across the board for
the entire population.

The data generated by the devices used by people with
diabetes and by professionals will make it possible to create
extensive databases that will provide access to information
on the characteristics of the disease and the population,
work on diabetes prediction algorithms, identify therapies
for early reversal and adopt public health measures with a
social impact.

We are living in the era of the digital revolution and ar-
tificial intelligence, which will surely go down in history as
one of the transformative moments in diabetes, health and
human life.

Declaracao de Contribuicéao
RN, DNO, TR, JR — Concecao e revisdo do artigo
Todos os autores aprovaram a verséo final a ser publicada.

Contributorship Statement
RN, DNO, TR, JR - Design and revision of the article
All authors approved the final version to be published.

18 Medicina Interna

REVISTA DA SOCIEDADE PORTUGUESA DE MEDICINA INTERNA

Responsabilidades Eticas

Conflitos de Interesse: Os autores declaram a inexisténcia de conflitos de
interesse na realizagao do presente trabalho.

Fontes de Financiamento: N&o existiram fontes extermnas de financiamento
para a realizagao deste artigo.

Proveniéncia e Revisao por Pares: Nao comissionado; reviséo externa por
pares.

Ethical Disclosures

Conflicts of Interest: The authors have no conflicts of interest to declare.
Financing Support: This work has not received any contribution, grant or
scholarship

Provenance and Peer Review: Not commissioned; externally peer re-
viewed.

© Autor (es) (ou seu (s) empregador (es)) e Revista SPMI 2024, Reuti-
lizagao permitida de acordo com CC BY-NC 4.0. Nenhuma reutilizagao
comercial.

© Author(s) (or their employer(s)) and SPMI Jourmnal 2024. Re-use permit-
ted under CC BY-NC 4.0. No commercial re-use.

Correspondence / Correspondéncia:

R. Nortadas - rita.nortadas@apdp. pt

Associacao Protectora de Diabéticos de Portugal, Lisboa, Portugal
R. Rodrigo da Fonseca 1, 1250-189 Lisboa

Recebido / Received: 2023/10/02
Aceite / Accepted: 2023/10/15
Publicado / Published:2024/05/20

REFERENCES

1. Diabetes — Factos e Numeros. Relatério Anual do Observatério Nacional de
Diabetes — edicdo de 2023. [accessed Jan 2024] Available at: https://www.
spd.pt/#/observatorio-da-diabetes.

2. Klonoff AN, Andy Lee WA, Xu NY, Nguyen KT, DuBord A, Kerr D. Six Digital
Health Technologies That Will Transform Diabetes. J Diabetes Sci Technol.
2023;17:239-49. doi: 10.1177/19322968211043498.

3. World Health Organization. mHealth: new horizons for health through mobile
technologies. Based on the findings of the second global survey on eHealth.
Global Observatory for eHealth series - Vol. 3. Geneva: WHO; 2011.

4. Bankmycell.com. How many phones are there in the world? 1 billion more
mobile connections than people worldwide. 2019. [accessed Jan 2024]
Available at: https://www.weforum.org/agenda/2023/04/charted-there-
-are-more-phones-than-people-in-the-world/

5. Bergenstal RM, Johnson M, Powers MA, Wynne A, Vlajnic A, Hollander
Pet al. Adjust to target in type 2 diabetes: comparison of a simple algori-
thm with carbohydrate counting for adjustment of mealtime insulin glulisine.
Diabetes Care. 2008;31:1305-10. doi: 10.2337/dc07-2137.

6. Battelino T, Danne T, Bergenstal RM, Amiel SA, Beck R, Biester T, et al
Clinical Targets for Continuous Glucose Monitoring Data Interpretation: Re-
commendations from the International Consensus on Time in Range. Dia-
betes Care. 2019;42:1593-603. doi: 10.2337/dci19-0028.

7.  Gomez-Peralta F, Choudhary P, Cosson E, Irace C, Rami-Merhar B, Sei-
bold A. Understanding the clinical implications of differences between glu-
cose management indicator and glycated haemoglobin. Diabetes Obes
Metab. 2022;24:599-608. doi: 10.1111/dom.14638.

8. Lin YK, Groat D, Chan O, Hung M, Sharma A, Varner MW, et al. Alarm
Settings of Continuous Glucose Monitoring Systems and Associations to



11.

13.

15.

16.

Glucose Outcomes in Type 1 Diabetes. J Endocr Soc. 2019; 19;4:bvz005.
doi: 10.1210/jendso/bvz005.

Adolfsson P. Increased Time in Range and Fewer Missed Bolus Injec-
tions After Introduction of a Smart Connected Insulin Pen. Diabetes Technol
Ther. 2020;22:709-18. doi: 10.1089/dia.2019.0411.

Heinemann L, Schnell O, Gehr B, Schloot NC, Gdrgens SW, Gdrgen C.
Digital Diabetes Management: A Literature Review of Smart Insulin Pens. J
Diabetes Sci Technol. 2022;16:587-95. doi: 10.1177/1932296820983863.
Conroy DE, Yang CH, Maher JP. Behavior change techniques in top-ranked
mobile apps for physical activity. Am J Prev Med. 2014;46:649-52. doi:
10.1016/j.amepre.2014.01.010

AlZu’bi S, Elbes M, Mughaid A, Bdair N, Abualigah L, Forestiero A, et al.
Diabetes Monitoring System in Smart Health Cities Based on Big Data In-
telligence. Future Internet. 2023;15:85. doi: 10.3390/fi15020085

Gessa A et al. Quality Assessment of Health-apps using a Public Agency
Quiality and Safety Seal. The Appsaludable Case. J Med Syst. 2021; 45;73.
doi: 10.1007/s10916-021-01748-1

World Health Organization Regional Office for Europe The ongoing journey
to commitment and transformation: digital health in the WHO European
Region, 2023. Copenhagen: WHO Regional Office for Europe; 2023.
Lakerveld J, Palmeira AL, van Duinkerken E, Whitelock V, Peyrot M, Nou-
wen A. Motivation: key to a healthy lifestyle in people with diabetes? Current
and emerging knowledge and applications. Diabet Med. 2020;37:464-72.
doi: 10.1111/dme.14228.

Barnard KD, Lloyd CE, Dyson PA, Davies MJ, O'Neil S, Naresh K, Lawton
J, et al. Kaleidoscope model of diabetes care: time for a rethink? Diabet
Med. 2014;31:522-30. doi: 10.1111/dme.12400.

17.

20.

21.

22,

23.

24.

ARTIGOS DE REVISAO
REVIEW ARTICLES

Ribeiro RT, Nascimento do O, Eusébio L. eDiabetes©: Protocolo de Imple-
mentagéo de um Programa Colaborativo de Apoio a Auto-gestéo e Litera-
cia Digital na Diabetes Tipo 2. R.P.D. 2021; 16: 112-7

World Health Organization.Ensuring people-centred diabetes care during
the COVID-19 pandemic - Experiences from Portugal. Geneva: WHO;
2020.

Polychronidou E. DM4ALL: A user-centered system for collaborative diabe-
tes management. Diabetes Technol Therap. 2021;23:A-1-A-206.

Ribeiro RT, Andrade R, Nascimento do O D, Lopes AF, Raposo JF. Impact
of blinded retrospective continuous glucose monitoring on clinical decision
making and glycemic control in persons with type 2 diabetes on insulin
therapy. Nutr Metab Cardiovasc Dis. 2021;31:1267-75. doi: 10.1016/j.nu-
mecd.2020.12.024.

Zhou W, Sailani M R, Contrepois, K. Zhou Y, Ahadi Sal Leopold RS. Lon-
gitudinal multi-omics of host-microbe dynamics in prediabetes. Nature.
2019; 569:663-71. doi: 10.1038/s41586-019-1236-x

Abramoff MD, Lavin PT, Birch M, Shan N, Folk CJ. Pivotal trial of an auto-
nomous Al-based diagnostic system for detection of diabetic retinopathy
in primary care offices. 2018. NPJ Digit Med. 1:39. doi: 10.1038/s41746-
018-0040-6.

Nimri R, Battelino T, Laffel LM, Slover RH, Schatz D, Weinzimer SA, et
al. NextDREAM Consortium. Insulin dose optimization using an automated
artificial intelligence-based decision support system in youths with type 1
diabetes. Nat Med. 2020;26:1380-84. doi: 10.1038/s41591-020-1045-7.
Nomura A, Masahiro N, Mitsuhiro M, Kenji Furukawa, Takashi Y. Artificial in-
telligence in current diabetes management and prediction. Curr Diab Rep.
2021;21:61. doi: 10.1007/s11892-021-01423-2.

PUBLICAGAO ESPECIAL 19
MEDICINA DIGITAL | MAIO 2024




