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Abstract. Cardiometabolic diseases are a major global health problem affecting millions of people worldwide. Ad-
dressing this problem requires a multifaceted approach that includes lifestyle changes, medical interventions, and
public health strategies to reduce the prevalence and impact of these diseases. A comprehensive examination is
a key element of prevention and early detection of cardiometabolic diseases. Thanks to careful anamnesis and di-
agnosis, we can identify risks in time and develop individual treatment and prevention programs that significantly
improve the prognosis and patients” quality of life. Aim. To develop a diagnostic system for determining the risks
of cardiovascular, metabolic and renal diseases. Materials. The analysis was conducted in the PubMed Central da-
tabase using the keywords «cardiometabolic diseases», «diagnosis and prevention of cardiometabolic diseases» for
the period from 2019 to 2023. Results. There was developed the IDIS2GO diagnostic system to automate the col-
lection and evaluation of medical and diagnostic data based on the latest recommendations of world professional
associations, using artificial intelligence algorithms and training own neural networks. IDIS2GO consists of three
parts: the first part is the patient's history (questions included in the examination are aimed at identifying risk factors
and potential health problems); the second part — diagnostic procedures (based on the answers to the above ques-
tions, users can perform the following diagnostic procedures for a more detailed assessment of the patient's state of
health); the third part is risk assessment scales (cardiovascular disease, lipids, diabetes and emergencies). Thus, IDIS-
2GO is a new diagnostic system designed to optimize the medical examination process. It is a portable, integrated
solution that includes advanced diagnostic tools and a powerful software platform for real-time health monitoring
and clinical decision support. IDIS2GO combines cardiovascular risk scoring algorithms (SCORE2 and SCORE2-OP)
and diabetes screening for a comprehensive risk assessment. The IDIS2GO system helps to collect all these data in
a single examination file. The data are automatically entered into the cloud storage and can be transferred to any
information system, ensuring their availability to the doctor at a convenient time. The doctor can interpret the data,
evaluate them and give the necessary recommendations.
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The concept of cardiometabolic patients and
their prevalence in the world

Patients with cardiometabolic diseases (CMDs)
are individuals who suffer from a group of condi-
tions that include cardiovascular diseases (CVDs)
and metabolic disorders such as diabetes, obesity,
and hypertension. These conditions are often in-
terconnected and share common risk factors, such
as poor diet, lack of physical activity, and genetic
predisposition [1-7].

The concept of CMDs includes:

1. CVDs: heart diseases such as coronary artery
disease, heart attack, and stroke.

2. Metabolic Disorders:
 Diabetes mellitus: particularly type 2 diabetes,

which is often associated with obesity and insu-

lin resistance;

* obesity: excess body fat that increases the risk
of various health problems, including CVDs and
diabetes;

 hypertension: high blood pressure, which is a
major risk factor for heart disease and stroke;

* dyslipidemia: abnormal levels of lipids in the
blood, such as high cholesterol or triglycerides,
contributing to atherosclerosis and CVDs.
CMDs are a leading cause of mortality and mor-

bidity worldwide. According to the World Health
Organization, CVDs are the number one cause of
death globally [1-7]. The International Diabetes
Federation reports that approximately 537 mil-
lion adults aged 20-79 were living with diabetes
in 2021, and this number is expected to rise to 643
million by 2030 and 783 million by 2045. High-in-
come countries often have a higher prevalence of
obesity and diabetes due to lifestyle factors such as
sedentary behavior and high-calorie diets. Howev-
er, they also have better access to healthcare, which
can mitigate some of the impacts of these diseases.
Low- and middle-income countries have a rising
prevalence of CMDs in these regions due to urban-
ization, changing diets, and increased sedentary
lifestyles. These countries often face challenges in
healthcare infrastructure, making it harder to man-
age and treat these conditions effectively.

It is known that older adults are at a higher risk
of CMDs due to the cumulative effects of risk factors
over time. Men are generally at higher risk for CVDs
at an earlier age, but the risk for women increases
and often surpasses that of men after menopause.

CMDs are a significant global health challenge,
affecting millions of people worldwide. Addressing
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these conditions requires a multifaceted approach
that includes lifestyle changes, medical interven-
tions, and public health strategies to reduce the
prevalence and impact of these diseases.

To prevent and manage we need 2 ways:

1. Lifestyle modifications:

* healthy eating (rich in fruits, vegetables, whole
grains, and lean proteins);

* regular physical activity;

* smoking cessation;

+ moderate alcohol consumption;

* weight management.

2. Medical interventions:

» medications to manage blood pressure, choles-
terol, and blood sugar levels;

 regular health check-ups for early detection and
management of risk factors;

« surgical interventions in severe cases (e.g., angi-
oplasty, bypass surgery).

Comprehensive examinations are a key element
for prevention and early detection of cardiovascular,
metabolic, and renal diseases. Through meticulous
history-taking and diagnostic tests, we can timely
identify risks and develop individualized treatment
and prevention programs, which significantly im-
prove the prognosis and patients” quality of life.

SK-Telemed GmbH has assembled a group of sci-
entists and qualified specialists in the Health Algo-
rithms project to develop tools for automating the
collection and evaluation of medical and diagnos-
tic data based on the latest recommendations from
global professional associations, using artificial in-
telligence algorithms and training our own neural
network. This significantly intensifies preventive
examinations. We create such comprehensive diag-
nostic system for these purposes — IDIS2GO - to
determine the risks of cardiovascular, metabolic,
and renal diseases (Fig.).
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Fig. IDIS2GO is new important instrument for prevention screening.

IDIS2GO consists of 3 parts. First is his-
tory of patient. The questions included in the



ISSN 1680-1466" ENDOKRYNOLOGIA" 2024, VOLUME 29, No. 3

examination are aimed at identifying risk factors

and potential health problems.

Below are the main questions included in the
diagnostic algorithm:

1. Age: An important factor for assessing disease
risk.

2. Gender: Men and women have different risks
for various diseases.

3. Do you smoke? Smoking significantly increas-
es the risk of CVDs.

4. How much do you walk in a day? Physical ac-
tivity is important for heart health.

5. Do you have thyroid diseases? Can affect me-

tabolism and the cardiovascular system.

6. How often do you eat vegetables, fruits, ber-
ries? Nutrition plays a key role in maintain-
ing health.

7. Do your close relatives have diabetes? Family
history of diabetes increases the risk.

8. Do your close relatives have heart attack or
stroke? Family history increases the risk of
heart attack.

9. Have you had hyperglycemia? It is an impor-
tant marker for diabetes diagnosis.

10. Have you had atrial fibrillation? It is associated
with an increased risk of stroke.

11. Do you have familial hypercholesterolemia? It
is a genetic risk factor for atherosclerosis.

12. Do you have chronic kidney disease? It affects
overall health and cardiovascular risk.

13. Do you take medications for high blood pres-
sure? Blood pressure control is important for
preventing complications.

14. Do you experience shortness of breath or
chest pain during exertion? Symptoms indi-
cating possible heart problems.

The second part is diagnostic procedures.
Based on the answers to the above questions, us-
ers can conduct the following diagnostic proce-
dures for a more detailed assessment of the pa-
tient's health:

1. Electrocardiogram: Assessing the electrical
activity of the heart, detecting arrhythmias
and ischemia.

2. Blood glucose measurement: Diagnosing dia-
betes and controlling glucose levels.

3. Lipid profile: Determining cholesterol and li-
pid levels in the blood, assessing atherosclero-
sis risk.

4. Blood creatinine measurement: Assessing kid-
ney function.

5. Urinalysis: Detecting kidney and other sys-
temic diseases.

6. Height and weight measurements, Body Mass
Index calculation: An important indicator for
assessing overall health and metabolic risks.

7. Waist circumference measurement and its ra-
tio to hip circumference: An important indica-
tor for determining metabolic risks.

8. Cardiac troponin level measurement: If there
is a positive response to questions about short-
ness of breath or chest pain during exertion.

9. Glycated hemoglobin measurement: If there
are positive responses to questions about fam-
ily diabetes or hyperglycemia in the medical
history and currently elevated blood glucose
levels.

The third part is Risk Assessment Scales
(cardiovascular, lipids, diabetes and emergency
situations).

Thus, IDIS2GO — a new diagnostic system
designed to optimize the medical examination
process. This is a portable, integrated solution
that includes advanced diagnostic tools and a
powerful software platform for real-time health
monitoring and clinical decision support. IDIS-
2GO combines the scoring algorithms for car-
diovascular risk (SCORE2 and SCORE2-OP)
and diabetes screening for a comprehensive risk
assessment.

The IDIS2GO system helps to collect all these
data into a single examination file. The data au-
tomatically goes to cloud storage and can be
transmitted to any information system, ensuring
its availability to the doctor at a convenient time.
The doctor can interpret the data, assess them,
and make the necessary prescriptions.

We are already training our own artificial in-
telligence and will soon introduce the function of
automatic interpretation of examination data and
prediction of cardiovascular, renal, and metabolic
risks, which will significantly ease and speed up
the doctor's work.

With the use of IDIS2GO, processes that pre-
viously took 30-35 minutes can be reduced to
20 minutes or less due to automation and support
from medical staff:

1. Examination and measurements are performed
by a nurse, the results are entered into the sys-
tem — 5 minutes.

2. Patient survey can also be performed by a
nurse with automatic data entry — 5 minutes.
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3. Examinations with IDIS2GO are performed
by a nurse, their time is reduced due to the
speed of the devices and automatic data trans-
mission — up to 15 minutes.

4. Data recording, transmission to the cloud, and
HIS are done automatically.

5. Interpretation and assessment of data by the
doctor from ready results — up to 5 minutes
(the doctor does not need to be present during
the examination procedures and can do this at
a convenient time).

If a doctor wants to conduct such an exam-
ination today, it would take at least 350 work-
ing hours or about 50 working days per year for
700 patients (30 minutes per patient). With the
distribution of functions, collection of history,
and objective data allowed by the new technolo-
gy, the doctor will spend only 58.3 hours or about
8.5 working days (up to 5 minutes per data eval-
uation and prescription).

Organization of Pre-medical Reception Office

It is advisable to organize a pre-medical recep-
tion office where patients will be referred for an-
nual preventive examinations.

Potential capacity of such an office:

* serving one patient — up to 25 minutes;

* 20 people per day;

* 100 people per week;

* 400 people per month;

* 4500 people per year.

Serving multiple family doctors: Considering
the need for annual health evaluation of 1500 to
2000 citizens per family doctor, with a 40% ne-
cessity for examinations, this will average 700
patients per year. Thus, one pre-medical recep-
tion office can serve up to 7 family doctors.

Economic Efficiency

Saving 41.5 working days of a doctor per
year will allow freeing up time for more produc-
tive work with patients. The savings in working
time for 7 doctors will amount to 2042 hours or
291 working days. The cost of such working time
will fully pay off the investment in the organiza-
tion of such an office with new technology and the
salary of the nurse working there within a year.

Implementing the IDIS2GO comprehen-
sive diagnostic system not only saves doctors'
working time but also allows for rational use of
resources. Thanks to process automation and re-
duced doctor workload, medical institutions can
reduce operational costs and improve the quality
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of services provided. The quick return on invest-
ment and reduction in labor costs make the im-
plementation of IDIS2GO an economically effec-
tive solution.

Today examinations are conducting by doc-
tors. It takes a lot of time, several visits, and it is
not always convenient to enter and save all the
data in the patient's record. This greatly affects
the effectiveness of preventive diagnostics, due
to the shortage of medical personnel in the Euro-
pean Union and in the world. Offering a compre-
hensive diagnostic system using express methods,
in one visit, with automatic data collection and
evaluation, significantly reduces the labor costs
of the doctor and all medical staff, reduces the
risk of errors, and provides a complete diagnostic
report for the doctor, the patient and his medical
documentation.

The IDIS2GO system is an innovative solu-
tion that significantly reduces the working time
of family doctors during annual preventive ex-
aminations. It does not only improve work effi-
ciency but also enhances the quality of medical
care, leading to better patient outcomes. Organ-
izing a pre-medical reception office and using the
IDIS2GO system will allow efficient allocation
of medical staff working time and improve the re-
sults of preventive examinations.

The potential of implementation IDIS2GO
as comprehensive examination to determine
the risks of cardiovascular, metabolic, and re-
nal diseases

IDIS2GO is an innovative portable diagnos-
tic system designed to conduct comprehensive
examinations for assessing the risks of cardiovas-
cular, metabolic, and renal diseases. Its potential
lies in its ability to provide accurate, real-time
health assessments in various settings, including
remote and underserved areas.

Here's a closer look at its potential implemen-
tation:

1. Comprehensive Health Assessment:
 cardiovascular: IDIS2GO can monitor blood

pressure, heart rate, and electrocardiograms,

helping detect hypertension, arrhythmias, and
other heart conditions;

« metabolic: By measuring blood glucose and
cholesterol levels, it can identify individuals
at risk for diabetes and dyslipidemia.
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« renal: It can assess kidney function through
markers like creatinine and estimated glome-
rular filtration rate, identifying early signs of
kidney disease.

2. Accessibility:

* remote areas: IDIS2GO's portability makes it
ideal for use in remote or underserved regions
where access to healthcare facilities and com-
prehensive diagnostic tools is limited;

* mobile clinics: It can be used in mobile health
clinics to reach populations that might not
have regular access to healthcare services.

3. Real-time Data and Monitoring:

e Immediate Results: The device provides re-
al-time results, allowing for immediate analy-
sis and decision-making;

* Continuous Monitoring: It can be used for
continuous monitoring of patients with chron-
ic conditions, enabling better management
and timely interventions.

4. Cost-Effectiveness:

* Reduced Healthcare Costs: Early detection of
diseases can lead to earlier and more effective
treatments, potentially reducing long-term
healthcare costs;

 Efficiency: Combining multiple diagnostic
tests into one portable device streamlines the
diagnostic process, saving time and resources.
5. Improved Patient Outcomes:

» Early Detection: Identifying risk factors and
diseases early can lead to better patient out-
comes through timely treatment and lifestyle
interventions;

 Personalized Care: The data collected can be used
to tailor personalized treatment plans for patients.
We need to provide following implementation

strategies:

1. Pilot Programs:

* Conduct pilot programs in diverse settings to
evaluate the effectiveness, accuracy, and user
experience of IDIS2GO;

» Gather data on its impact on early disease de-
tection, patient outcomes, and healthcare costs.
2. Partnerships:

* Collaborate with healthcare providers, gov-
ernments, and non-governmental organiza-
tions to facilitate widespread adoption and
deployment;

» Partner with technology companies to en-
hance device capabilities and integrate with
digital health platforms.

3. Education and Training:

* Develop comprehensive training programs for
healthcare providers and community health
workers;

* Provide educational materials and resources
for patients to understand their health data
and take proactive steps in disease prevention
and management.

4. Regulatory Approvals:

* Ensure compliance with relevant regulato-
ry standards and obtain necessary approvals
from health authorities.

Conclusion

IDIS2GO holds significant potential as a
comprehensive diagnostic tool for assessing the
risks of cardiovascular, metabolic, and renal dis-
eases. Its portability, real-time data capabilities,
and comprehensive assessments can enhance
healthcare delivery, especially in remote and un-
derserved areas. With proper implementation,
training, and integration, IDIS2GO can play a
pivotal role in early disease detection, improving
patient outcomes, and reducing healthcare costs.
SK-Telemed GmbH has assembled a group of
scientists and qualified specialists in the Health
Algorithms project to develop tools for automat-
ing the collection and evaluation of medical and
diagnostic data based on the latest recommenda-
tions from global professional associations, using
artificial intelligence algorithms and training our
own neural network. This significantly inten-
sifies preventive examinations. We create such
comprehensive diagnostic system for these pur-
poses — IDIS2GO - to determine the risks of car-
diovascular, metabolic, and renal diseases.
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Pestome. KappaiomeTaboniuHi 3axBOPIOBaHHA € CEPMO3HOK o-
6anbHoo NpobnemMoto A1A 340POB'A, AKa BPaXae MiNbioHW nofe y
BCbOMY CBITI. Po3B'A3aHHA Ui€i npobnemy noTpebye GaratorpaHHoro
MigXoAy, AKWA BKIIOUAE 3MIHW CMOCOBY KMTTA, MeaVYHI BTPyYaHHs Ta
CTpaTerii OXOPOHM 3A0POB'A ANA 3MEHLUEHHA NOLMPEHOCTI Ta BIIMBY
UMX 3aXBOPIOBAHb. KOMMMEKCHe 0OCTEXEHHS € KNIOYOBMM efleMEeHTOM
NPOdINAKTVKM Ta PaHHBOTO BUABNEHHS KapaioMeTaboniuHX 3axBopto-
BaHb. 3aBAAKM peTenbHOMY 300py aHaMHe3y Ta [iarHOCTULI MU MOXe-
MO BYACHO BU3HAUWTV PU3MKK Ta PO3POBUTI iHAMBIAYANbHI MPOrpamy
NiKyBaHHA Ta NPOGINaKTUKW, AKI 3HaYHO MOKPaLLYIOTb MPOrHO3 Ta AKICTb
XWTTA nauieHTis. MeTa. Po3pobuti fiarHocTnuHy crctemy AnA BU3Ha-
UeHHA PY3KKIB CepLeBO-CyANHHMX, OOMIHHMX Ta HUPKOBMX 3aXBOPIO-
BaHb. MaTepianu. AHani3 nposefeHo no 6a3i PubMed Central 3a Kio-
YOBUMI CIOBaMI «KapAioMeTaboniuHi 3aXBOPIOBAHHSY, «iarHOCTVKa
Ta NpodinakTviKa KapaioMeTaboniyHyX 3aXBOPIOBaHb», 3a nepiog 3 2019
poky no 2023 pik. Pesynbratu. Po3pobunn aiarHOCTUUHYy cuctemy
IDIS2GO ansa aBTOMaTU3aLT 360pPY Ta OLHKI MEANYHUX i [iarHOCTUYHIX
JaHVX Ha OCHOBI OCTaHHiIX pekomeHAali CBITOBUX MpPOdeciHmX
acouiallilt, BUKOPWCTOBYOUM anrOpUTMM LUTYYHOTO IHTENEKTY Ta HaBYa-
four BNaCHI HepoHHi mepexi. IDIS2GO cKnaga€etbea 3 TpbOX YaCTUH:
neplua YacTuHa — iCTopiA naLjieHTa (M1TaHHA, BKAOUEHi 10 06CTeXeH-
He, CNPAMOBaHI Ha BMABNEHHS GaKTOPIB PU3NMKY Ta MOTEHLIMHIX NPO-
6nem 3i 300poB'AM); Apyra YacTMHa — AlarHOCTWYHI npouenypu (Ha
NiACTaBi BIANOBIAEN Ha BYMLLE3a3HaYeHi NUTaHHA KOPWCTYBaUi MOXYTb
NPOBECTV HACTYMHI [iarHOCTUYHI Npouedypy AnA 6inbl AeTanbHOT
OUIHKM CTaHy 340POB'A NaLieHTa); TPETA YacTMHA — L WKanu OUiHKK
PU3VKIB (CepLEeBO-CYAVHHI 3aXBOPIOBAHHA, NNiNiaw, fiabeT i Haa3BMYaiHi
cntyauii). Takum ymHom, IDIS2GO — HoBa AiarHOCTMYHa cucTemMa, Npu-
3HauYeHa 1A ONTWMiI3auil npouecy meguuyHoro ornagy. Le nopra-
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TUBHE [HTErpOBaHe PILLeHHA, AKe BKIOYaE NepefoBi IHCTPYMEHTY
AIarHOCTUKM Ta MOTyxHy NporpamHy nnatdopmy AN MOHITOPUHIY
CTaHy 300POB'A B PeanbHOMY Yaci Ta MIATPVMKM MPUAHATTA KITIHIYHUX
piweHb. IDIS2GO noeaHye B cobi anropuTMm OLIHKN CepLEeBO-CYANHHO-
ro pu3uky (SCORE2 i SCORE2-OP) i cKpuHIHT fiabeTy Ana KoOMMeKcHol
ouiHkM pu3nky. Crctema IDIS2GO ponomarae 3ibpati BCi Ui AaHi y
ENVNHAI eKk3ameHaliiHui Gainn. [JaHi aBTOMaTUYHO MOTPannAioTb B
XMapHe CxoBMULLe i MOXyTb OyT1 NepefaHi B Oyab-AKy iHGopMaLiriHy cv-
cTemy, 3abe3neuytoun ix JOCTYNHICTb ANA NikapA B 3pyYHUid Yac. Jlikap
MOe IHTePNPETYBaTU faHi, OLIHUTL iX | AaTW HeObXiaHI pekomeHaaLlii.
KniouoBi cnoBa: KapaiomeTaboniyHi - 3axBopioaHHs, IDIS2GO,
NPOdINaKTVIKa, OLIHKa PU3NIKY.
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