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Abstract  

Background 

Type 2 diabetes mellitus (T2DM) affects an estimated 463 million adults worldwide, nearly 80% 

of whom live in low- and middle-income countries. Latin America and the Caribbean (LAC) are 

among the regions with the fastest-growing T2DM prevalence, with ~32 million affected 

individuals- Against this background, the SIAC Prevention Council (SIAC-PREVENT) developed 

regionally adapted, equity-oriented recommendations for the preventive management of 

cardiovascular complications in T2DM. 

Methods 

We convened a multidisciplinary panel from across LAC and followed AGREE II and RIGHT 

principles. A comprehensive search (MEDLINE, Embase, Scopus, Web of Science, Cochrane 

Library, SciELO, LILACS, and grey literature) from 2010–2025. Risk of bias was assessed using 

RoB 2, ROBINS-I, and AMSTAR 2; certainty of evidence was graded with GRADE. Draft 

recommendations were iteratively reviewed and validated in virtual meetings and an in-person 

consensus conference, with recorded voting procedures. 

Findings 

In LAC, T2DM prevalence reaches 13–14% in some countries, with high disability burden. Over 

80% of patients are overweight or obese; MASLD and peripheral arterial disease are common. 

T2DM confers a 2–4-fold increased cardiovascular risk and higher rates of stroke and heart failure. 

The Council proposes an integrated, risk-based strategy combining: systematic cardiovascular risk 

stratification; early obesity management; a four-pillar cardiorenal approach (RAS blockade, 

SGLT2 inhibitors, finerenone, GLP-1 receptor agonists); preferential use of SGLT2 inhibitors and 
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GLP-1 receptor agonists in high-risk patients; strict lipid and blood pressure control; and 

systematic screening and management of micro- and macrovascular complications. 

Conclusions 

This Ibero-American position statement supports an evidence-based and equity-oriented approach 

to preventing cardiovascular complications in people with T2DM in Latin America and the 

Caribbean. By prioritizing the use of SGLT2 inhibitors, GLP-1 receptor agonists, and structured 

multidisciplinary care adapted to the realities of local health systems, the region could substantially 

reduce morbidity, mortality, and the overall burden that T2DM represents for healthcare systems. 

These recommendations must be explicitly integrated into primary care models and existing 

chronic disease management programs within health systems. Achieving this potential will require 

deliberate actions to reduce inequalities in access—through coherent health policies, sustainable 

financing mechanisms, and continuous education for both healthcare professionals and patients—

so that these strategies can be implemented at scale and in a sustainable manner. Likewise, it will 

be necessary to strengthen multidisciplinary care networks, establish quality indicators and 

outcome monitoring systems, and promote procurement and coverage strategies that facilitate 

equitable access to high-value therapies. 

Keywords: Type 2 diabetes mellitus; Cardiovascular disease prevention; Cardiorenal protection; 

Risk stratification; Latin America and the Caribbean; Consensus statement 

Introduction  

 Type 2 diabetes mellitus (T2DM) imposes a substantial global health burden and its prevalence 

continues to rise, particularly in developing countries undergoing rapid epidemiological transition, 
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currently affecting approximately 463 million adults worldwide[1].  Recent estimates indicate that 

about 79% of individuals with diabetes live in low- and middle-income countries, where T2DM 

accounts for more than 90% of all diabetes cases[1]. T2DM arises from a complex interplay of 

genetic and environmental factors, with certain populations in Latin America and the Caribbean 

such as Black Caribbean and Indigenous groups likely exhibiting greater genetic susceptibility  [2–

4] When this predisposition converges with a high prevalence of cardiometabolic risk factors and 

adverse social determinants of health, Ibero-American populations face a particularly elevated risk 

of developing T2DM and its complications [2–4]. In this context, the Latin American and 

Caribbean super-region is currently experiencing the fastest-growing prevalence of T2DM 

worldwide[5]. According to the 2019 International Diabetes Federation (IDF) report, there are 

marked differences in prevalence between mainland Central and South America and the 

Caribbean, reflecting regional inequities in healthcare access and lifestyle patterns[6].  

The International Diabetes Federation (IDF) estimated that 424.9 million adults aged 20 to 79 

years were living with type 2 diabetes mellitus (T2DM), corresponding to an overall prevalence 

of 8.8%, of which 79% were from low- and middle-income countries [7]. 

Fig.1 Prevalence of diabetes mellitus type 2 in Latin American countries [7] 

 

In the Americas, the age-adjusted prevalence of type 2 diabetes mellitus (T2DM) is estimated at 

8%. Mexico (13.6%), followed by Cuba (10.6%) and Costa Rica (9.5%), reported the highest 

prevalence, whereas Peru (5.6%) and Ecuador (5.5%) showed the lowest rates (Fig.1). 

Furthermore, it is estimated that approximately 10 million people in the region are living with 

undiagnosed T2DM [7]. The age-standardized mortality rate attributed to diabetes reached 20.9 

per 100,000 inhabitants in the Region of the Americas. The countries most affected were Guyana 
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(82.6 per 100,000), Mexico (71.8 per 100,000), and Trinidad and Tobago (69.6 per 100,000), while 

the lowest rates were observed in Colombia (9.1 per 100,000) and Cuba (8.5 per 100,000) [8]. 

In the Region of the Americas, men were more affected, with an age-standardized mortality rate 

of 23.1 per 100,000 inhabitants, compared to 18.9 per 100,000 among women [8]. Among men, 

the highest mortality rates were observed in Trinidad and Tobago (84.8 per 100,000), Guyana 

(78.3 per 100,000), and Mexico (77.9 per 100,000), whereas the lowest rates were reported in 

Colombia (9.1 per 100,000) and Cuba (8.5 per 100,000). In women, the countries with the highest 

mortality rates were Haiti (91.7 per 100,000), Guyana (86.0 per 100,000), and Jamaica (71.2 per 

100,000), while the lowest rate was observed in Argentina (8.9 per 100,000) [8]. 

With regard to ethnicity, in Brazil it has been observed that 3.8% of Xikrin (Mebengôkre) adults 

have diabetes, 3% among the Mura Indians, 12.2% among the Munduruku, and 28.2% among the 

Xavante [9–12]. In Panama, 13% of the Kuna population has diabetes [13]. In Guatemala, 12.5% 

of the Maya population has diabetes [14]. In Colombia, 3.3% of the Emberá-Chamí population 

had a history of diabetes [15]. In Suriname, 23.3% of the Hindustanis population has diabetes [16]. 

In Chile, the prevalence of type 2 diabetes was 6.9% among the Aymara and 8.2% among the 

Mapuche  [17]. 

The Disability-Adjusted Life Years (DALYs) rate, according to the results of Southern Latin 

America, the DALY rate was 648, with Argentina reporting 426, Chile 183, and Uruguay 38.7. In 

the Andean region of Latin America, the DALY rate was 582, with Bolivia at 142, Peru at 233, 

and Ecuador at 206 DALY counts (Table 1) [18]. This analysis estimated that 529 million people 

were living with diabetes worldwide in 2021 and projected that this figure will exceed 1.3 billion 

by 2050, with age-standardised diabetes prevalence in Latin America and the Caribbean expected 
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to surpass 11%, one of the highest projected rates globally [18] .This rising prevalence is 

accompanied by substantial human, social, and economic burdens, with T2DM-related costs in 

Latin America estimated at 102–123 billion USD in 2015[19].  

Table 1: Diabetes prevalence in 2017 and diabetes‐attributable DALYs in 2021 in Ibero-American 

countries. Values are shown as percentage prevalence, total DALY counts (thousands), and age-

standardised DALY rates per 100 000 population. Adapted from Global, regional, and national 

burden of diabetes from 1990 to 2021, with projections of prevalence to 2050: a systematic analysis 

for the Global Burden of Disease Study 2021. 

Country 
Diabetes prevalence 

2017 (%) 
DALY count 2021 

(thousands) 
Age-standardised DALY rate 2021 

(per 100 000) 

Argentina 6.2 426 780.1 

Bolivia 6.2 142 1482.2 

Brazil 8.7 2740 1075.2 

Chile 9.3 183 725.1 

Colombia 8.1 470 841.3 

Costa Rica 9.5 59.1 1074.4 

Cuba 10.6 149 806.9 

Dominican 
Republic 

– 159 1566.3 

Ecuador 5.5 206 1257.7 

El Salvador 8.7 99.5 1625.6 

Guatemala 8.4 277 2377.2 

Honduras 6.0 100 1434.0 

Mexico 13.6 3160 2451.3 

Nicaragua 10.0 76.5 1498.1 

Panama 8.5 56.2 1265.1 

Paraguay 7.4 110 1831.6 

Peru 5.6 233 678.6 

Puerto Rico – 123 1934.2 

Uruguay 6.6 38.7 753.0 

Venezuela 6.6 502 1597.3 
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Given these challenges, there is an urgent need for context-specific preventive strategies to address 

cardiovascular complications among individuals with T2DM across Latin America and the 

Caribbean. In response, this consensus document, developed by the Prevention Council of the 

Inter-American Society of Cardiology (SIAC-PREVENT), aims to formulate regionally relevant, 

evidence-based therapeutic recommendations to mitigate cardiovascular risk and improve clinical 

outcomes in this high-burden population. 

Diabetes Awareness 

Between 2005 and 2020, several studies in Latin America and the Caribbean evaluated diabetes 

awareness, treatment and control, although relatively few assessed all three domains 

simultaneously [12]. Most did not explicitly use the term awareness, but operationalized lack of 

awareness as “suspected”, “undiagnosed”, “unknown” or “new” diabetes, or “elevated 

glycemia”[20]. 

The proportion of “undiagnosed” diabetes used as a proxy for unawareness ranged from 10.3% to 

50% across countries [20]. Higher levels were reported in Guatemala (48.8%), Uruguay (48.7%), 

Puerto Rico (37.7–50%), Honduras (31.9–53.7%), Mexico (29.9–50%) and Nicaragua (43.3%); 

lower levels were observed in Bogotá, Colombia (23.5%), in southern South America (20.2%) and 

in Costa Rica (10.3–28.4%)  [20].  This wide range suggests that the true prevalence of diabetes 

in Latin-America likely exceeds current estimates and that a substantial proportion of individuals 

live with undiagnosed diabetes receiving no, inadequate, or suboptimal treatment while being 

exposed to a high risk of micro and macrovascular complications [20,21] 

The rising burden of diabetes, particularly when poorly treated, in low- and middle-income 

countries imposes substantial direct and indirect financial strain on individuals, families, and entire 

often fragmented health systems [22].  
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The available data, derived mainly from Asian countries and a smaller number of Latin American 

settings, and largely focused on type 2 diabetes, consistently show a substantial and growing 

economic burden   

 

In Latin America, Mexico illustrates this trend: total diabetes expenditures were estimated at USD 

7.7 billion in 2011 (USD 3.4 billion in direct and USD 4.3 billion in indirect costs), rising to USD 

9.7 billion by 2017, with patients and families bearing a disproportionate share of the financial 

burden through out-of-pocket payments [23] . In broader LMIC analyses, per-visit outpatient costs 

ranged from under USD 5 to over USD 40 (median USD 7); annual inpatient costs from 

approximately USD 10 to over USD 1000 (median USD 290); annual laboratory costs from under 

USD 5 to over USD 100 (median USD 25); and annual medication costs from USD 15 to over 

USD 500 (median USD 177), with particularly wide variation for insulin and high costs associated 

with diabetes complications across countries and complication type [22,24,25]. 

Mortality Risk and Diabetes Mellitus 

In the Ibero-American context, particularly driven by existing inequities across Latin America and 

the Caribbean, over 32 million people living with diabetes in LatAm render this region particularly 

vulnerable to diabetes-associated morbidity and mortality[20]. Table 2 summarizes data from the 

Institute for Health Metrics and Evaluation regarding mortality from type 2 diabetes in Latin 

America in 2023 [26]. 

Table 2: Number of deaths and mortality rates due to diabetes in selected Latin American countries 

Country Deaths   Rate (per 100 000) 
Argentina  9,654.37 20.33 
Boliva 3,177.71 26.33 
Brazil 64,798.20 30.55 
Chile  3,340.46 17.44 
Colombia  8,556.51 16.42 
Costa Rica 1,404.36 26.97 
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Ecuador 4,490.08 25.29 
El Salvador 2,740.73 44.30 
Guatemala  7,592.13 46.09 
Honduras  1,027.25 9.59 
Mexico 94,772.11 71.84 
Peru 8,732.50 24.17 
Uruguay  894.41 26.29 

  

As seen in Table 2, Latin America features significant inequalities, encompassing mainly low- and 

middle-income countries with heterogeneous profiles of non-communicable diseases and risk 

factors, where some nations exhibit high diabetes prevalence while others remain low or have 

declined over time[25,27,28]. This variability stems not only from poor diagnosis assessment 

methods underestimate cases, with up to 50% unaware but also from inconsistent/suboptimal 

glycemic, blood pressure, and LDL-C control, as well as incomplete adherence to microvascular 

prevention guidelines[20].  

However, the differences observed in diabetes-related mortality across countries cannot be 

explained solely by clinical factors. Structural elements such as population age distribution, the 

strength of health systems, and timely access to care also play an important role. In addition, the 

quality and coverage of mortality registries vary between countries, as do cause-of-death 

certification practices and reporting methods. Together, these factors may substantially influence 

the rates observed and should therefore be considered when interpreting cross-country 

comparisons. 

All the studies have highlighted the associated increased mortality risk in patients with T2DM 

compared with people without T2DM [29]. A meta-analysis suggested that T2DM was associated 

with a 2.49‐fold higher all‐cause mortality risk (I‐squared 85.7%)[29]. On the other hand, the same 

meta‐analysis using a composite definition of T2DM revealed RRs from 1.47 (95% CI, 1.31‐1.65)  
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to 4.38 (95% CI, 3.43‐5.59). Overall, it indicated that T2DM was associated with a 2.26‐fold risk 

of all‐cause mortality (I‐squared 93.9%) [29]. 

Regarding cardiovascular mortality, the same studies reported individual RR estimates between 

1.50 (95% CI, 0.85‐2.65) and 3.78 (95% CI, 2.52‐5.67). The pooled estimate showed that T2DM 

was associated with a 2.76-fold increased risk of cardiovascular mortality (I‐squared 59.2%). 

Likewise, renal mortality was used as an endpoint in two reports (I‐squared 00.0%), revealing a 

pooled RR estimate of 15.85 (95% CI, 9.82‐25.57) [29]. 

Methodology 

This consensus guideline, developed by the Prevention Council of the Inter-American Society of 

Cardiology (SIAC-PREVENT), follows quality principles from AGREE II (scope, stakeholder 

involvement, rigor, clarity, applicability, independence) and RIGHT reporting standards. It 

employs a structured expert consensus process, blending evidence review, iterative drafting, and 

in-person validation via open debate, without a formal Delphi method. 

Scope, Objectives, and Clinical Questions 

Population: Adults (≥18 years) with type 2 diabetes mellitus (T2DM) in Latin America and the 

Caribbean (LAC), reflecting diverse ethnicities, socioeconomic statuses, and healthcare access. 

Settings: Applicable to primary, secondary, and tertiary care across LAC, adapted to regional 

contexts. 

Objective: To provide evidence-based preventive (non-pharmacological and pharmacological) 

and risk stratification recommendations, prioritizing feasibility, cost-effectiveness, and equity in 

patients with increased risk of dying due to cardiovascular diseases while having  T2DM. 
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Question Framework: PICO/PEO per condition, specifying: Population (T2DM patients with 

cardiovascular complications), Interventions (e.g., diet, exercise, statins, SGLT2 inhibitors), 

Comparators (standard care or alternatives), and Outcomes (mortality, MACE, hospitalizations, 

renal/hepatic function, quality of life, costs). 

Governance, Panel, and Conflicts of Interest 

Constitution: SIAC-PREVENT convened in July 2025 to define structure and appoint section 

leads by expertise (e.g., epidemiology, cardiology). 

Representation: Multidisciplinary team with broad LAC representation. 

Conflicts of Interest: Contributors submitted written financial/non-financial disclosures pre-

drafting; the coordination team reviewed them, excluding those with relevant COIs from leading 

affected areas. 

Funding: Adium sponsored the medical writer’s compensation, but SIAC remained independent, 

ensuring objectivity. 

Evidence Identification and Synthesis 

We conducted a comprehensive literature search from January 1, 2010, through September 30, 

2025, across MEDLINE (PubMed), Embase, Scopus, Web of Science, Cochrane Library, SciELO, 

and LILACS. To capture grey literature and technical reports, we additionally screened Google 

Scholar and agency sources (IDF, PAHO/WHO). Searches covered publications in English, 

Spanish, and Portuguese. Strategies were adapted from Elicit-assisted prompts and refined per 

topic using a combination of controlled vocabulary (MeSH/Emtree) and free-text terms, applying 

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



interface-specific filters for year range and, where available, adult/human populations. We 

structured queries around four core domains—non-pharmacological interventions, 

cardiovascular/related complications, epidemiology/economics (with emphasis on LAC/LMIC), 

and cardiovascular risk stratification and, for selected topics (IHD/stroke/PAD; pharmacologic 

management; obesity; LAC cascade and disparities), narrowed the window to 2015–2025 to 

emphasize contemporary evidence. The exact Boolean strings used for each topic are presented in 

Table 3 below. 

Table 3 Database search strategies (abridged Boolean queries) by topic. 

Topic Boolean query (abridged) 

Non-pharmacological (T2DM 
with complications) 

(“Type 2 Diabetes Mellitus” AND (lifestyle OR diet OR exercise OR “smoking cessation”) 
AND (ischemic heart disease OR stroke OR “peripheral artery disease” OR “heart failure” OR 
nephropathy OR NAFLD OR “atrial fibrillation”)) AND (guideline OR meta-analysis OR 
randomized OR cohort) 

Cardiovascular & related 
complications (HF, 
nephropathy, NAFLD, AF) 

(“Type 2 Diabetes” AND (“heart failure” OR nephropathy OR NAFLD OR “atrial fibrillation”) 
AND (incidence OR prevalence OR mechanisms OR management)) AND (systematic review 
OR meta-analysis OR trial OR registry) 

Epidemiology & economics 
(global/LAC) 

(“Type 2 Diabetes” AND (prevalence OR incidence OR mortality OR DALY OR costs) AND 
(Latin America OR Caribbean OR LMIC)) AND (IDF OR PAHO OR WHO) 

Risk stratification (LAC) (SCORE OR Framingham OR ASCVD OR “risk calculator”) AND (“Type 2 Diabetes”) AND 
(Latin America OR Caribbean) 

Cardiovascular complications 
— IHD, stroke, PAD 

(“Type 2 Diabetes Mellitus” AND (“ischemic heart disease” OR “cerebrovascular events” OR 
“peripheral artery disease”) AND (prevalence OR incidence OR risk factors OR 
pathophysiology OR management OR disparities)) AND (meta-analysis OR systematic review 
OR guideline) 

Pharmacological 
recommendations (T2DM 
with complications) 

(“Type 2 Diabetes Mellitus” AND (antihypertensives OR statins OR antidiabetic OR 
anticoagulants) AND (ischemic heart disease OR stroke OR “peripheral artery disease” OR 
“heart failure” OR nephropathy OR NAFLD OR “atrial fibrillation”) AND (guideline OR trial 
OR systematic review) AND (efficacy OR side effects OR dosing)) 

Obesity management in 
T2DM (LAC/LMIC emphasis) 

(“Type 2 Diabetes” AND obesity AND (cardiovascular complications OR lifestyle OR 
pharmacotherapy OR bariatric surgery) AND (Latin America OR LMIC)) AND (meta-analysis 
OR guideline) 

Epidemiology — LAC cascade 
& disparities 

(“Type 2 Diabetes” AND (prevalence OR incidence OR undiagnosed OR awareness OR 
treatment OR control OR disparities) AND (Latin America OR Caribbean OR LMIC) AND 
(age OR gender OR ethnicity OR socioeconomic)) AND (IDF 2019 OR PAHO) 

Abbreviations: T2DM: Type 2 Diabetes Mellitus, HF: Heart failure, NAFLD: Non-alcoholic fatty liver disease, AF: 
Atrial fibrillation, LAC: Latin America and the Caribbean, IHD: Ischemic Heart Disease, PAD: Peripheral Artery 
Disease  
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Eligibility: Included evidence-based guidelines, systematic reviews, meta-analyses, randomized 

trials, large cohorts/registries, and IDF/PAHO reports; prioritized LAC data. Excluded small case 

series, letters, unpeer-reviewed preprints, duplicates. 

Outcomes: Focused on mortality, MACE, stroke, hospitalizations, renal/hepatic progression, 

bleeding, quality of life, costs, equity. 

Selection and PRISMA: Two reviewers independently screened titles/abstracts and full texts, 

with a third resolving disputes. In the PRISMA flowchart, the selection process is observed 

(Fig.2) 

 

Fig. 2 PRISMA flowchart 

 

Extraction and Quality: Standardized template (Appendix 3) captured design, population, 

interventions, outcomes, and context. Bias assessed with Cochrane RoB 2 (trials), ROBINS-I 

(observational), AMSTAR 2 (reviews); evidence graded with GRADE. 

Synthesis: Narrative synthesis with evidence tables and GRADE profiles, prioritizing LAC data 

and discussing feasibility/equity when extrapolating. 

Consensus Process 

To visualize the governance of our recommendations, the consensus process is summarized in 

Fig.3. Briefly, section leads drafted their parts and the full SIAC-PREVENT Council conducted 
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cross-review, resolving discrepancies in methods-team–coordinated virtual meetings. Final 

validation occurred in Quito (October 2025) through sequential section review and open debate; 

when needed, unresolved points were decided by simple majority, with rationale recorded. 

Quorum was met (all leads/delegates), and minutes plus version-control records were archived.  

 

 

 

Fig.3 Pre-meeting: section leads drafted; full SIAC-PREVENT cross-review; discrepancies 

resolved via virtual meetings coordinated by the methods team.  

Ethics 

This consensus used secondary, publicly available information. No patient data was used directly 

from the authors. The ethical board of Universidad de las Americas granted a excision letter 

under the project 516.B.XV.24  

Results 

Overall results show that diabetes is a particular problem in Latin America, where rates of 

diagnosis, early detection, treatment, and follow-up are low. In this context, obtaining information 

generated within the region highlights the relevance of the consensus 

Individuals with type 2 diabetes mellitus have a two- to four- fold higher risk of developing 

cardiovascular disease compared to those without the condition. This heightened vulnerability is 

compounded by the frequent coexistence of other cardiovascular risk factors (comorbidities) that 

promote atherogenesis in these patients [30]. In the United States, 57% of adults with type 2 
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diabetes were found to have at least two such risk factors (hypertension, obesity and dyslipidemia), 

while 21% had all three [31]. This underscored the relevance of cardiovascular risk estimation, 

particularly given that cardiovascular disease has been shown to occur ≤12 years earlier in these 

individuals compared with the general population [32]. In Latin America, one of the biggest 

challenges is the risk stratification of each patient, a process that would help reduce or delay the 

complications associated with type 2 diabetes through the initiation and maintenance of strict 

glucose control. To prevent or postpone the onset of complications, it is essential to provide 

evidence-based and well-organized diabetes care. Additionally, proper risk stratification allows 

for an objective assessment of patients and facilitates their referral to the appropriate level of 

treatment, care, and specialty, according to the severity of the disease and the patient’s self-care 

capacity [33].  

Stratification of the patient with diabetes 

Cardiovascular risk estimation in type 2 diabetes should include demographic and biological data 

such as: age, sex, time since diabetes diagnosis, BMI, waist/hip circumference ratio, tobacco use, 

urine albumin/creatinine ratio, triglyceride glucose index, basal glucose, HBA1C, biomarkers (C-

reactive protein, NT-proBNP), comorbidities (hypertension, kidney disease, atherogenic 

dyslipidemia), end-organ damage (left ventricular hypertrophy, kidney disease, ankle-brachial 

index, retinopathy and neuropathy), dietary habits and physical activity profile. Subclinical 

atherosclerosis assessment (femoral and carotid doppler studies and calcium score) has also 

proven to be cost effective and to improve the risk prediction [30,34,35]. Emerging 

cardiovascular risk factors, such as gestational diabetes and hypertensive disorders of pregnancy 

should be also considered [36,37].   
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Several scores for cardiovascular risk estimation have been developed in patients with diabetes. 

From all of the online tools, SCORE2-Diabetes and PREVENT (full version including HBA1C), 

have been particularly shown to improve risk prediction in these individuals, thus, we recommend 

their use.  

SCORE2-Diabetes is a recently developed model by the European Society of Cardiology designed 

to estimate 10-year cardiovascular (CV) risk in individuals with type 2 diabetes (T2D) without 

established cardiovascular disease. SCORE2-Diabetes has demonstrated appropriate regional 

calibration, good discriminative ability, and a significant improvement over SCORE2 in predicting 

CV events. Moreover, recent evidence shows a progressive correlation between SCORE2-

Diabetes–estimated risk and markers of subclinical vascular damage, such as arterial stiffness, 

intima-media thickness, and carotid atherosclerosis, reinforcing its value as a reliable tool for risk 

stratification [38,39].  

PREVENT Online Calculator is an American Heart Association equation that estimates 10-year 

and 30-year risk for cardiovascular disease. In patients with diabetes, its use has shown to 

accurately reflect 10-year risk and better reflect cardiovascular risk profile when contemporary 

risk factors are taken in.to count, leading to potentially improved targeted interventions [40]. 

In our region, CVD risk estimation scores have not been formally studied in patients with diabetes. 

Nonetheless, the PURE-Colombia study sought external validation of six cardiovascular risk 

estimation models in individuals ≥ 40 years old with 10-year follow up. Findings suggest that 

SCORE2, AHA/ACC PCE, Framingham Risk Score, World Heart Organization Cardiovascular 

Risk Prediction Chart, Globorisk-LAC and Non-Laboratory INTERHEART Risk Score, can be 
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used in Colombia and perhaps in other Latin American countries, after correction factors are 

applied [41].  

Irrespective of the estimation tool, a validated score should be used to formally assess 

cardiovascular risk in patients with type 2 diabetes. Delayed initiation of evaluation has been 

associated with worse outcomes, hence, we consider 40 years of age a late cut-off starting point. 

A formal assessment should be performed at diagnosis of type 2 diabetes, regardless of the age, 

and revisited at every encounter the patient has with the healthcare system [31,42] 

Diabetic Kidney Disease 

Diabetic kidney disease (DKD) is a microvascular complication characterized by progressive 

renal impairment in patients with diabetes, and it represents the leading cause of end-stage renal 

disease worldwide. This complication develops in approximately 30–40% of patients with 

diabetes [43,44] 

It is recommended to actively screen for DKD once a year in patients with T1DM starting 5 years 

after diagnosis and in patients with T2DM (Fig.4) from the diagnosis of diabetes, by estimating 

the urinary albumin/creatinine excretion ratio (UACR) in a random sample and the estimated 

glomerular filtration rate (e-GFR) with the CKD EPI 2021 Formula. It is recommended to use 

serum creatinine to calculate eGFR, and if cystatin C measurement is possible, it is recommended 

to use both markers for the eGFR cr/cys calculation. A pathological result must be present for more 

than 3 months to be considered DKD.  
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Fig.4 Screening and Diagnosis of Chronic Kidney Disease in Diabetes. Adapted from the KDIGO 

guidelines 

Albuminuria is a risk marker for progression of kidney damage and cardiovascular risk [44–46]. 

The K-DIGO guidelines recommend using the terms: mild albuminuria (A1 < 30 mg/g), moderate 

albuminuria (A2 30 to 300 mg/g), and severe albuminuria (A3 > 300 mg/g). Currently, some 

studies suggest a normal/optimal value of <10 mg/g [47,48] (Fig.5). 

 

Fig.5 CKD classification and staging  Adapted from the KDIGO guidelines 

 

KDIGO 2024 guidelines emphasize the importance of detecting albuminuria as the only early 

marker of treatable CKD, even when the eGFR remains normal. Increasing awareness of the need 

to monitor UACR in patients with T2DM is essential to translate this therapeutic revolution into 

clinical Benefit [48].    

Current KDIGO 2024 guidelines recommend a foundational therapeutic strategy based on three 

synergistic pillars: maximally tolerated doses of renin–angiotensin system inhibitors (RASi), 

sodium–glucose cotransporter-2 inhibitors (SGLT2i) (Table 4), and the non-steroidal 

mineralocorticoid receptor antagonist (nsMRA) finerenone. This triad has demonstrated additive 

benefits in reducing albuminuria, slowing eGFR decline, and preventing kidney failure and 

cardiovascular events [48]. 
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iSGLT2 has emerged as a cornerstone therapy for both kidney and cardiovascular protection, 

independent of glycemic control. They reduce intraglomerular hypertension, albuminuria, and 

heart failure hospitalizations, while maintaining renal benefits even in patients with advanced CKD 

and lower eGFR thresholds.  

The pivotal FIDELIO-DKD and FIGARO-DKD trials, and their pooled FIDELITY analysis, 

established finerenone as a cornerstone of nephroprotective therapy to reduce residual risk, by 

intervening in other pathogenic pathways (renal fibrosis, inflammation, glomerular/chronic 

damage). Exploratory analyses revealed that triple therapy (RASi + SGLT2i + finerenone) slowed 

annual eGFR loss by approximately 44% compared with dual therapy, potentially delaying the 

need for kidney replacement therapy by up to a decade. Currently, early initiation of all these drugs 

is considered to be of greater benefit in order to maximize renal and cardiovascular protection [49–

51]. Additionally, finerenone could become a newly approved treatment for slowing the 

progression of CKD in type 1 diabetes [52]. 

More recently, glucagon-like peptide-1 (GLP-1) receptor agonists, particularly semaglutide, have 

shown additional cardiorenal protection in patients with T2DM and CKD. Consequently, the ADA 

has endorsed GLP-1 RAs as a fourth pillar of kidney-protective therapy. 

Table 4: Therapeutic Pillars in Chronic Kidney Disease (CKD) Associated with Diabetes 

Step Therapeutic Pillar Main Goals Key Considerations 

1. First Line 
(Foundation) 

RAS Inhibition (ACEi / ARB) ↓ Albuminuria, ↓ intraglomerular 
pressure, delay CKD progression 

Use maximally tolerated dose; 
monitor serum potassium and 
creatinine 

2.Add-On Therapy SGLT2 Inhibitor (empagliflozin, 
dapagliflozin, etc.) 

↓ CKD progression, ↓ heart failure 
risk, ↓ albuminuria 

Effective even with eGFR ≥ 20 
mL/min/1.73m²;  
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3. Third Pillar / 
Combined Therapy 

Non-steroidal MRA (finerenone) ↓ kidney and CV events on top of 
RASi ± SGLT2i 

Indicated if UACR > 30 mg/g, 
eGFR > 25, K⁺ < 4.9 mmol/L 

4. Fourth Pillar 
(Adjunctive) 

GLP-1 Receptor Agonist 
(semaglutide, liraglutide) 

↓ CV events, potential renal 
protection 

Use if additional glycemic or CV 
control is needed 

5. Global Risk 
Management 

Statins, Blood Pressure Control, 
Lifestyle 

↓ CV risk, optimize metabolic and 
hemodynamic status 

Target BP < 130/80 mmHg; 
statins for all T2DM + CKD 

Abbreviations: RAS: Renin–angiotensin system, GLP-1: Glucagon-like peptide-1, CV: Cardiovascular, CKD: 
chronic kidney disease, T2DM: Type 2 Diabetes Mellitus, BP: Blood pressure, RASi: Renin–angiotensin system 
inhibitors, SGLT2i: Sodium–glucose cotransporter-2 inhibitors, UACR: urine albumin-to-creatinine ratio, eGFR: 
Estimated glomerular filtration rate 

Diabetic retinopathy 

Diabetic retinopathy (DR) (Fig.6) is a microvascular disorder resulting from the long-term effects 

of diabetes mellitus and is one of the leading causes of blindness among working-age adults 

[53,54]. It is estimated that, worldwide, 93 million people are affected by diabetic retinopathy; of 

these, 77.3% of cases occur in patients with type 1 diabetes, and 25.1% in those with type 2 

diabetes, among whom 25–30% are expected to develop vision-threatening diabetic macular 

edema. In addition, between 5% and 8% of patients require laser treatment, and approximately 5% 

will undergo vitrectomy [54]. 

Fig.6 Vascular Changes and Main Findings of Diabetic Retinopathy 

 

In a simple predictive model for diabetic retinopathy in patients with type 2 diabetes, the identified 

risk factors included male sex (RR = 1.29; 95% CI: 1.17–1.43; p < .01), smoking (RR = 1.53; 95% 

CI: 1.07–2.19; p = .02), diabetes duration per 1-year increase (RR = 1.04; 95% CI: 1.03–1.05; p < 

.01), microalbuminuria (RR = 1.17; 95% CI: 1.12–1.21; p < .01), macroalbuminuria (RR = 1.45; 

95% CI: 1.14–1.83; p < .01), HbA1c per 1% increase (RR = 1.25; 95% CI: 1.22–1.29; p < .01), 

systolic blood pressure per 10 mmHg increase (RR = 1.16; 95% CI: 1.06–1.26; p < .01), and 
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triglycerides per 1 mmol/L increase (RR = 1.49; 95% CI: 1.00–2.23; p = .05) [55]. Table 5 

summarizes the predictive model. 

Table 5: Predictive model for diabetic retinopathy 

Risk factor  Category Point 

Sex Female 0 

Male 2.5 

Smoker No 0 

Yes 4.5 

DM duration (years) <5.0 0 

5.0-9.9 2.5 

10.0-14.9 5 

15.0-19.9 7.5 

≥20.0 10 

Albuminuria No 0 

Microalbuminuria 1.5 

Macroalbuminuria 3.5 

HbA1c (% (mmol/mol)) <7.0 [<53] 0 

7.0-7.9 [53-63] 2 

8.0-8.9 [64-74] 4 

≥9.0 [≥75] 6 

SBP (mmHg) <130 0 

130-139 1.5 

140-149 3 

≥150 4.5 

TG (mmol/L) <1.70 0 

≥1.70 4 

Abbreviations: DM: Diabetes mellitus: SBP: Systolic blood pressure, TG: Triglycerides 

Adapted from Guo et al., 2025 [55]  

 

 

 

Cardiovascular Risk 

Cardiovascular risk could be assessed in patients with diabetes using the UKPDS Risk Score, 

which is an online tool designed to calculate cardiovascular risk[56]. Additionally, the World 
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Health Organization (WHO) Cardiovascular Risk Prediction Chart for the Americas (AMR-D) can 

be employed (Fig. 7A and B).  

 

 

 

 

Fig.7 A. Risk prediction for settings where blood cholesterol can be measured. B. Risk prediction 

for settings where blood cholesterol cannot be measured. Adapted from Ministerio de Salud 

Pública, 2017 [56]. 

 

However, this chart should not be used in patients with established cardiovascular disease, in those 

with established cardiovascular disease but with total cholesterol ≥ 8 mmol/L (320 mg/dL), LDL 

cholesterol ≥ 6 mmol/L (240 mg/dL), or a total cholesterol/HDL cholesterol ratio > 8, in 

individuals without cardiovascular disease but with persistently elevated blood pressure (>160–

170/100–105 mmHg), in patients with type 1 or type 2 diabetes with overt nephropathy or other 

significant kidney disease, and in those with renal insufficiency or impaired renal function[56]. 

Regarding the risk of mortality and cardiovascular events associated with smoking in patients with 

diabetes, it has been observed that the relative risk comparing smokers with non-smokers is 1.48 

for all-cause mortality, 1.36 for cardiovascular mortality, 1.54 for coronary heart disease, 1.44 for 

stroke, and 1.52 for myocardial infarction  [57].   

 

SCORE2-Diabetes is a recently developed model by the European Society of Cardiology designed 

to estimate 10-year cardiovascular (CV) risk in individuals with type 2 diabetes (T2D) without 

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



established cardiovascular disease. Derived from the SCORE2 algorithms and incorporating data 

from more than 229,000 participants with T2D, this model includes both traditional risk factors 

(age, smoking, systolic blood pressure, total and HDL cholesterol) and diabetes-specific variables 

(age at diabetes diagnosis, HbA1c, and estimated glomerular filtration rate). SCORE2-Diabetes 

has demonstrated appropriate regional calibration, good discriminative ability, and a significant 

improvement over SCORE2 in predicting CV events. Moreover, recent evidence shows a 

progressive correlation between SCORE2-Diabetes–estimated risk and markers of subclinical 

vascular damage, such as arterial stiffness, intima-media thickness, and carotid atherosclerosis, 

reinforcing its value as a reliable tool for risk stratification and early detection of vascular damage 

in patients with T2D without established cardiovascular disease or target organ damage [38,39].  

 

Obesity in the Patient with Diabetes Mellitus 

Obesity is particularly important among patients with diabetes. The growing global increase in 

obesity parallels the rise in diabetes cases, and both represent major public health problems  

[58,59]. A study analyzing data from six Latin American countries found that overweight or 

obesity was present in 83.8% of patients with type 2 diabetes [60].  

Obesity is not only a risk factor for the development of diabetes but also a key pathophysiological 

driver of the disease itself, other cardiovascular risk factors, and ultimately cardiovascular and 

kidney disease [61]. Excess adipose tissue, particularly the ectopic accumulation of hepatic, 

pancreatic, and visceral fat, promotes lipotoxicity, oxidative stress, and low-grade systemic 

inflammation, or metainflammation [62–65]. This process alters pancreatic β-cell function and 

insulin signaling, contributing to the progressive development of insulin resistance and type 2 

diabetes mellitus [66–68]. Variability in body mass index and waist circumference has been 
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associated, for instance, with an increased risk of nephropathy, neuropathy, metabolic 

dysfunction–associated fatty liver disease (MAFLD), and other complications arising from this 

inflammatory dysfunction [69,70]. Fig.8  

 

 

 

Fig.8 From Obesity to Diabetes and Cardiovascular Complications 

 

Insulin resistance and metainflammation induce atherogenic dyslipidemia, endothelial 

dysfunction, and neurohormonal activation, forming the pathophysiological axis that links obesity 

with cardiovascular complications such as coronary heart disease, stroke, and heart failure [71–

78]. In patients with type 2 diabetes mellitus, a statistically significant association has been 

reported between obesity and cardiovascular disease, neuropathy, and nephropathy (OR = 1.63, 

1.98, and 1.21, respectively; p < 0.001)  [67]. On the other hand, greater variability in waist 

circumference (WC) and BMI has been associated with an increased risk of neuropathy, with 

multivariable-adjusted hazard ratios (HR) of 1.21 and 1.16, respectively, for the highest versus the 

lowest quartile. High BMI variability, variability, was also associated with an increased risk of 

nephropathy (HR 1.31) [69]. 

Moreover, excess fat mass, even in the absence of metabolic dysfunction, leads to biomechanical 

complications—such as osteoarthritis, sleep apnea, and joint pain—and psychological 

complications, including depression, anxiety, and social stigmatization, which exacerbate the 

overall burden of obesity and significantly impair quality of life [67,78]. 
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Although strong evidence supports sustained weight loss as a key goal in diabetes care and 

recognizes obesity as a chronic, relapsing disease requiring long-term management, fewer than 

one in five adults with type 2 diabetes achieve the 10 percent weight reduction shown to improve 

HbA1c, blood pressure, triglycerides, and heart failure risk [79–81] . Patients should be guided 

toward evidence-based interventions and educated about non-validated options such as 

compounded peptides, falsified medications, or over-the-counter supplements that may cause 

harm. Effective weight management should be led by an interprofessional team trained in long-

term maintenance strategies that integrate nutrition, physical activity, behavioral counseling, 

pharmacotherapy, medical devices, and metabolic surgery [82]. More frequent follow-up with a 

dedicated weight management team has been consistently associated with greater weight loss and 

better long-term maintenance outcomes. Expanding universal access to these evidence-based 

programs is essential, as current health systems and insurance schemes rarely cover them despite 

their proven benefits at both individual and population levels [61]. Moving from a lifestyle 

narrative to an adiposopathy-centered approach within cardiovascular risk algorithms marks an 

urgent and necessary shift toward more equitable diabetes and heart disease prevention across the 

Americas. 

 

Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD) in Diabetes Mellitus 

MASLD is defined as the presence of hepatic steatosis with at least one metabolic risk factor 

(overweight/obesity or waist  circumference > 95th-P, hypertension, prediabetes or type 2 diabetes, 

elevated triglycerides, or low HDL-cholesterol) and with a maximum alcohol intake of < 20 g/day 

in women and < 30g/day in men  [83]. 
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The prevalence of MASLD in the general population in Latam has been estimated at 24%  reaching 

68% in populations with type 2 diabetes [84]. The presence of MASH markedly increases the risk 

of developing complications such as cirrhosis, hepatocellular carcinoma (HCC), and raises the 

likelihood of progression from prediabetes to type 2 diabetes, cardiovascular disease, and overall 

mortality. This translates into a negative impact on quality of life and increased healthcare costs  

[85]. In patients with hepatic steatosis detected by imaging, metabolic risk factors, or unexplained 

elevation of liver enzymes, advanced fibrosis should be ruled out using a noninvasive test with a 

high negative predictive value. For this purpose, the FIB-4 score is recommended as a first-line 

assessment tool. A FIB-4 <1.3 suggests low risk of advanced fibrosis, allowing follow-up in 

primary care with periodic reassessment. 

If FIB-4 ≥1.3, the next step should be to perform a vibration-controlled transient elastography 

(VCTE, FibroScan) or an Enhanced Liver Fibrosis (ELF) test if available to better assess liver 

stiffness. At this point, referral to hepatology is recommended to rule out other causes of liver 

disease. Similarly, a FIB-4 >2.67 indicates a higher risk of clinically significant fibrosis and 

warrants specialist evaluation. 

Cardiovascular Risk in Patients with MASLD and Diabetes Mellitus 

MASLD is associated with a 30–60% higher risk of cardiovascular disease (CVD) [86] Advanced 

hepatic fibrosis has been identified as an independent predictor of major adverse cardiovascular 

events (MACE), regardless of glycemic or lipid control. Indeed, cardiovascular disease is the 

leading cause of death in this population. Comprehensive cardiovascular evaluation should be 

performed in all patients with MASLD, as the condition is now recognized as an atherosclerotic 

risk enhancer comparable to diabetes itself [87]. 
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The cardiovascular risk associated with MASLD is multifactorial. The key underlying mechanisms 

include: 

1. Insulin resistance and atherogenic dyslipidemia, characterized by elevated triglyceride-rich 

lipoproteins, increased small dense LDL particles, and reduced HDL-C levels [87] 2. Oxidative 

stress, lipotoxicity, and chronic systemic inflammation, mediated by cytokines such as TNF-α, IL-

6, and high-sensitivity C-reactive protein (hs-CRP), leading to endothelial dysfunction and 

accelerated atherogenesis [87]. 

 

Management of Metabolic Dysfunction–Associated Steatotic Liver Disease in Diabetes 

Among the management options for Metabolic Dysfunction–Associated Steatotic Liver Disease 

in diabetes, it is recognized that these patients require comprehensive care, including lifestyle 

changes and the reduction of modifiable risk factors (Table 6) 

Table 6: Non-pharmacologic interventions in adults with overweight or obesity [88,89] 

 
Recommendation  

1.1. Weight loss ≥5% improves steatosis; ≥7% improves hepatic inflammation; ≥10% may lead to fibrosis 
regression. 

1.2. Caloric 
restriction 

Reducing total caloric intake improves liver enzymes, inflammation, and fibrosis, independent of 
physical activity. 

1.3. Diet quality Emphasis on limiting saturated fats, ultra-processed foods, sugar-sweetened beverages, simple 
sugars, fructose, and salt. 

1.4. Dietary 
patterns 

Mediterranean and DASH diets show the most consistent benefits (hepatic steatosis, insulin 
resistance, liver enzymes, cardiovascular and diabetes risk). Intermittent fasting and low-carb 
diets may help, but evidence is less consistent. 

1.5. Nutraceuticals Not recommended due to insufficient evidence of efficacy. 
1.6. Physical 
activity 

Regular exercise is essential and beneficial independent of weight loss. Aerobic or resistance 
training: 150–300 min/week moderate or 75–150 min/week vigorous. Improves metabolic 
flexibility, reduces sarcopenia, decreases hepatic fat and improves enzyme levels. 

1.7. Sleep and 
mental health 

Adequate sleep hygiene and attention to mental health; poor sleep and stress worsen insulin 
resistance and hepatic steatosis. 
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But pharmacological management is also necessary for those patients who require treatment to 

reduce risk, as well as for those in whom MASLD is associated with additional health problems 

(Table 7) 

 

Table 7: Pharmacologic management [89,90] 

Type of  Recommendation / Details 
2.1. Metformin and DPP-4 
inhibitors 

Have a neutral effect on MASLD and are not recommended specifically for hepatic benefit. 

2.2. Resmetirom THR-β agonist approved by the U.S. FDA for adults with MASH and moderate-to-advanced 
fibrosis. EMA has recommended authorization. Clinical trials show significant improvement in 
hepatic inflammation and fibrosis resolution. 

2.3. Pioglitazone Improves hepatic steatosis and inflammation; may be considered in selected patients (especially 
biopsy-proven MASH). Not FDA/EMA-approved specifically for MASLD treatment. 

2.4. SGLT2 inhibitors Agents like empagliflozin and dapagliflozin improve hepatic steatosis and liver enzymes in 
patients with diabetes and MASLD; strong histologic antifibrotic evidence still lacking. 

2.5. GLP-1 receptor agonists 
and dual agonists 

Liraglutide, semaglutide 2.4 mg, tirzepatide (GLP-1/GIP), and survodutide (GLP-1/glucagon) 
show significant reductions in hepatic inflammation and fibrosis. The FDA recently approved 
semaglutide 2.4 mg for MASH with moderate/advanced fibrosis based on histologic 
improvement and fibrosis regression. 

Abbreviations: GLP-1: Glucagon-like peptide, SGLT2i: Sodium–glucose cotransporter-2 inhibitors, DPP-4: 
Dipeptidyl peptidase-4  inhibitors, MASLD: Metabolic Dysfunction-Associated Steatotic Liver Disease, FDA: Food 
and Drugs Administration, MASH: metabolic dysfunction-associated steatohepatitis, GIP: Glucose-Dependent 
Insulinotropic Polypeptide, EMA: European Medicines Agency 
 

Individuals with this metabolic disease exhibit significantly greater platelet hyperreactivity, which 

predisposes them to adhesion, activation, aggregation, and eventual thrombus formation, 

combined with a hypercoagulable state and endothelial dysfunction that potentiates this 

prothrombotic milieu [91–93]. Therefore, this hyperreactive platelet phenotype is a consequence 

of multiple synergistic mechanisms, among which we must consider an excessive increase in 

platelet renewal attributable to their high generation in the bone marrow, producing young, 

hyperreactive circulating platelets, and some other specific aspects of the platelets of the patients 

with diabetes, such as the upregulation of platelet signaling pathways as a consequence of genetic 

variants of the gene that codes for the type 1 substrate of the insulin receptor, increased expression 
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of purinergic P2Y12 receptors and glycoprotein IIb/IIIa, or higher levels of platelet-derived 

microvesicles [94–96]. 

Microvascular dysfunction is another distinctive characteristic of coronary artery disease in 

patients with diabetes, both type 1 and type 2, inclusive. It could be considered an independent 

marker of cardiovascular mortality and is also associated with the development of heart failure 

[97–99]. This microvascular dysfunction is present from the initial stages of the disease, and even 

in pre-diabetes. In a single-center study that included diabetic individuals without epicardial 

coronary artery disease without hemodynamically significant heart disease or evidence of 

myocardial ischemia, myocardial flow reserve was assessed using Rubidium-82-labeled positron 

emission tomography (Rb-PET), demonstrating that it was significantly reduced when compared 

to non-diabetic subjects [100]. These results were replicated in the analysis restricted only to 

patients with diabetes with low levels of coronary calcification on computed tomography [100].  

The most compelling information in this scenario comes from the study by Murthy et al, which 

showed that patients with diabetes, without significant epicardial coronary disease, but with a drop 

in myocardial flow reserve, experienced a higher rate of cardiac death comparable with non-

diabetic patients but with hemodynamically significant coronary disease (2.8 vs. 2% annually); 

whereas patients with diabetes, without coronary disease or decline in coronary flow reserve, had 

a very low annualized rate of death from cardiac causes, similar to that of non-diabetic individuals, 

without known coronary disease, normal systolic function, and without evidence of ischemia in 

the myocardial perfusion test (0.3 vs. 0.5% annually) [101]. 

Ischemic Heart Disease 
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Diabetes mellitus is considered one of the most important risk factors for ischemic heart disease, 

which is one of the most common causes of death in patients with diabetes [71]. It has been 

observed that the seven-year incidence rates of myocardial infarction in diabetic subjects with and 

without a prior myocardial infarction at baseline were 45% and 20.2%, respectively, compared to 

18.8% and 3.5% in non-diabetic subjects [72]. Furthermore, the long-term risk of myocardial 

infarction in patients with diabetes was similar to that of patients with a previous myocardial 

infarction [72].  On the other hand, one-year mortality in patients with myocardial infarction is 

higher in patients with diabetes compared to non-diabetic patients [73]. It has been reported that 

patients with diabetes with a history of myocardial infarction have a >40% risk of recurrence and 

a 30% higher risk of long-term mortality [74,75]. 

Ischemic coronary artery disease constitutes one of the greatest burdens of disease for public 

health, affecting millions of people worldwide, and is also one of the leading causes of mortality 

[102]. 

The global prevalence is estimated at approximately 523 million people, around 5 to 8% of the 

world's population, and is responsible for approximately 18.6 million deaths per year. However, 

the burden of disease it generates is increasing due to the increase in life expectancy of the world's 

population, and with it, the increase in cardiovascular risk factors [103]. 

Over the years, its clinical characteristics, risk factors, treatment modalities, and evolution have 

changed markedly due to the advent of new diagnostic imaging techniques, improvements in its 

recognition and prevention, and the advent of more efficient revascularization procedures. 

However, as previously mentioned, the aging population has predisposed individuals to a greater 

risk of developing this condition in recent decades. Consequently, it is necessary to consider 
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coronary artery disease as a pan vascular condition, in which multiple vascular territories are 

concomitantly involved, whether peripheral arterial disease or cerebrovascular disease. In this 

context, the REACH (Reduction of Atherothrombosis for Continued Health) registry demonstrated 

that 18 to 35% of patients with coronary artery disease, and 46 to 68% of patients with peripheral 

arterial disease, have involvement of one or more arterial beds.4 Furthermore, there are enormous 

geographical disparities in its presentation, diagnostic and therapeutic procedures, with 

implications for the evolution and prognosis [104]. 

The presence of diabetes is associated with a significantly higher risk of all-cause mortality, 

coronary heart disease mortality, hospitalizations for cardiovascular disease, and increases the risk 

of ischemic coronary heart disease by 10% and acute myocardial infarction by 53% [105]. 

Diabetes is one of the leading causes of estimated years of life loss, and in individuals with 

diabetes, cardiovascular mortality is significantly more frequent than deaths from cancer or any 

other diagnosis. 

An epidemiological cohort study conducted in Sweden between 1998 and 2014 showed a decline 

in the incidence of events, in type 1 diabetic patients the decrease in all-cause mortality was 31.4 

per 10,000 person-years, while mortality from coronary heart disease only decreased by 21.7 per 

10,000 person-years; in contrast, in subjects with type 2 diabetes, the reduction in all-cause 

mortality was 69.6 per 10,000 person-years and for coronary heart disease 91.9 per 10,000 person-

years. However, when comparing patients with diabetes with subjects with control, type 1 diabetics 

showed a 40% greater reduction in cardiovascular events than controls, while in type 2 diabetics 

it was only 20% [106]. 

Stroke  
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Diabetes drastically increases the likelihood of suffering a stroke . The prevalence of diabetes 

among stroke patients is 28%. This percentage is higher in cases of ischemic stroke (33%) 

compared to hemorrhagic stroke (26%). Among patients with ischemic stroke, those diagnosed 

with diabetes tend to be younger and present a greater number of comorbidities compared to non-

diabetic patients. Similarly, diabetes is associated with a higher risk of stroke recurrence (50% 

higher risk than in normoglycemic patients) [76]. It has been reported that the adjusted hazard 

ratios (HR) for patients with diabetes are 2.27 (1.95–2.65) for ischemic stroke, 1.56 (1.19–2.05) 

for hemorrhagic stroke, and 1.84 (1.59–2.13) for unspecified stroke [77]. Overall, individuals with 

diabetes have a 1.5- to 3-fold greater risk of stroke, typically experiencing more severe 

neurological impairment and higher mortality. Stroke remains the second leading cause of death 

and the third leading cause of disability among people with type 2 diabetes mellitus [78]. CI 1.18–

2.02; p = 0.001). In a study conducted in Colombia, type 2 diabetes was associated with the first 

cardiovascular event (HR 1.69; 95% CI 1.43–2.00; p = 0.000), myocardial infarction (HR 1.79; 

95% CI 1.45–2.20; p = 0.000), and stroke (HR 1.54; 95% CI 1.18–2.02; p = 0.001)[107]. 

Pathophysiology 

Chronic hyperglycemia and insulin resistance accelerate atherosclerosis and small-vessel disease 

through endothelial dysfunction, oxidative stress, and low-grade inflammation. These mechanisms 

promote cognitive decline and post-stroke dementia. Cardioembolic sources—particularly atrial 

fibrillation and post-myocardial infarction mural thrombus—are frequent in this population. 

Lacunar infarctions are also common, arising from occlusion of small terminal arterioles lacking 

collateral circulation. During acute ischemia, hyperglycemia exacerbates neuronal injury by 

promoting thrombosis, impairing fibrinolysis, and increasing edema, ultimately resulting in larger 

infarcts and poorer neurological outcomes [78]. 
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Treatment and Prevention 

In both primary and secondary prevention, comprehensive management of traditional risk factors 

and glycemic control remains fundamental  Among antidiabetic therapies, GLP-1 receptor agonists 

(notably semaglutide and dulaglutide) and pioglitazone are the only agents consistently shown to 

reduce stroke risk, independent of glucose control. SGLT2 inhibitors appear neutral or mildly 

beneficial, whereas sulfonylureas and intensive insulin therapy may increase risk due to 

hypoglycemia or longer disease duration. Metformin, DPP-4 inhibitors, and acarbose have a 

neutral effect on cerebrovascular outcomes. 

 In patients with atrial fibrillation and T2DM, direct oral anticoagulants (DOACs) reduce stroke 

risk by 40% with superior safety compared to warfarin. Aspirin and clopidogrel remain effective 

for secondary prevention, while their use for primary prevention should be limited to those with 

high cardiovascular risk and low bleeding risk. 

Current clinical guidelines recommend prioritizing GLP-1 receptor agonists for individuals with 

type 2 diabetes who are at high cardiovascular or cerebrovascular risk. In the SUSTAIN-6 trial, 

semaglutide achieved a 39% reduction in nonfatal stroke (HR 0.61; 95% CI 0.38–0.99; 1.6% vs 

2.7%). Similarly, the REWIND trial demonstrated that dulaglutide reduced the overall risk of 

stroke by 24% (HR 0.76; 95% CI 0.62–0.94), with consistent benefits for ischemic stroke (25%, 

HR 0.75; 95% CI 0.59–0.94) and disabling stroke (26%, HR 0.74; 95% CI 0.56–0.99), but had no 

effect on haemorrhagic stroke (HR 1.05; 95% CI 0.55–1.99; p = 0.89). Pioglitazone demonstrated 

in PROactive trial (PROspective pioglitAzone Clinical Trial In macroVascular Events) significant 

cerebrovascular protection in type 2 diabetes, reducing recurrent stroke by 24% and fatal or 

nonfatal stroke by 47% [108]. These benefits likely stem from improved insulin sensitivity and 

anti-inflammatory vascular effects. Evidence on tirzepatide’s cerebrovascular effects remains 
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inconclusive; current trials lack sufficient power and duration to demonstrate a reduction in stroke 

risk or major cardiovascular outcomes lacking  [78,109,110], 

Ultimately, an individualized multidisciplinary and multifactorial approach integrating optimal 

risk-factor control,  evidence-based pharmacotherapy, and structured rehabilitation is essential to 

improve outcomes and reduce mortality. 

 

Peripheral Arterial Disease 

Diabetes accelerates the progression of atherosclerosis in the peripheral arteries, thereby reducing 

blood flow to the lower extremities [78]. Additionally, age, duration of diabetes, and the presence 

of peripheral neuropathy have been identified as factors associated with an increased risk of 

peripheral arterial disease (PAD) in patients with diabetes mellitus [111].  Peripheral arterial 

disease has been reported to be 2 to 7 times more frequent in people with diabetes compared to 

those without diabetes, with rates ranging from 9% to 55% in diabetic individuals [112]. It is 

estimated that the prevalence of PAD in people with diabetes over 40 years of age reaches 20%, 

increasing to 29% in patients over 50 years of age [111].  Furthermore, it has been reported that a 

1% increase in glycated hemoglobin (HbA1c) correlates with a 28% increase in the incidence of 

PAD, as well as higher rates of mortality, microvascular complications, and major amputation 

[111]. 

In a study of patients with peripheral arterial disease, the prevalence of type 2 diabetes mellitus 

(T2DM) was 52.8%, and 29.5% had uncontrolled hyperglycemia (HbA1c ≥ 7%), which was 

negatively correlated with age. Patients with T2DM were more likely to have coronary artery 

disease (OR 2.43; 95% CI: 1.09–5.43) and tissue loss (OR 3.39; 95% CI: 1.22–9.43) compared 

with non-diabetic patients. In addition, polypharmacy (≥5 medications) affected 96.4% of patients 
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with T2DM, with a tenfold higher risk than in the non-diabetic group (OR 10.8; 95% CI: 2.31–

50.4) [113]. 

A national cohort study conducted in Denmark, including 288,825 patients with newly diagnosed 

type 2 diabetes (T2DM) between 1996 and 2015 and 782,232 controls from the general population, 

evaluated 5-year trends in the risk of peripheral arterial disease (PAD), lower-extremity 

revascularization (LER), and lower-extremity amputation (LEA) [114].Over 25 years, a significant 

decline in complication risks was observed: PAD decreased from 2.2% to 1.2% (aHR 0.56; 95% 

CI: 0.52–0.61), LER from 0.7% to 0.5% (aHR 0.73; 95% CI: 0.63–0.84), and LEA from 1.0% to 

0.4% (aHR 0.44; 95% CI: 0.38–0.50). Risk differences between T2DM patients and the general 

population also decreased substantially, while the distribution of amputation types remained stable 

over time [114]. This decline coincided with a marked increase in the use of cardiovascular 

preventive therapies, particularly statins (from 5% to 50%) and combination antihypertensive 

treatments (from 18% to 33%) [114]. In a study involving 756 patients, a prevalence of 11.2% of 

PAD was observed, with high-risk waist circumference, elevated triglycerides, a positive 

Edinburgh questionnaire, and weak pulses identified as significant predictors [115]. Another study 

showed that PAD was significantly associated with hypertension (OR: 4.6; 95% CI: 3.42–6.20), 

diabetes (4.3; 3.17–5.75), dyslipidemia (3.1; 2.50–3.88), obesity (1.8; 1.37–2.30), and smoking 

(1.6; 1.26–1.94) [116]. 

Recomendations  

Early detection: Perform an ankle–brachial index in patients with diabetes ≥50 years old or those 

with risk factors to identify subclinical PAD. 

Comprehensive management: Maintain BP <130/80 mmHg, LDL-C <55 mg/dL, and good 

glycemic control; use statins, ACE inhibitors/ARBs, and antiplatelet agents. 
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Healthy lifestyle: Encourage regular exercise, smoking cessation, and a cardioprotective diet to 

improve vascular function. 

Therapies with vascular benefit: Consider SGLT2 inhibitors, GLP-1 receptor agonists, and, in 

selected cases, rivaroxaban + aspirin to reduce cardiovascular and limb events. 

Heart Failure 

Heart failure (HF) is one of the most frequent and prognostically relevant cardiovascular 

complications of Type 2 Diabetes Mellitus (T2DM). People with T2DM have an approximately 

twofold higher risk of developing HF compared with non-diabetic individuals. In the Framingham 

Study, men and women with diabetes exhibited a 2- and 4-fold higher risk, respectively, with an 

incidence of 30.9 versus 12.4 cases per 1,000 person-years. Each 1% rise in HbA1c increased the 

risk of HF by 8%, and values ≥10% conferred a 1.56-fold higher risk compared with <7% [117]. 

 

This relationship is bidirectional: chronic hyperglycemia, insulin resistance, and inflammation 

induce endothelial dysfunction, oxidative stress, and myocardial fibrosis, while HF itself worsens 

insulin resistance and metabolic derangements. T2DM is an independent driver of all HF 

phenotypes, particularly in those with early-onset diabetes, chronic kidney disease (CKD), obesity, 

hypertension, or atherosclerotic cardiovascular disease (ASCVD) [117–119]. 

 

Among patients with diabetes, heart failure with preserved ejection fraction (HFpEF) 

predominates over reduced ejection fraction (HFrEF) [119]. Mechanisms include metabolic 

remodeling with enhanced fatty-acid oxidation, mitochondrial dysfunction, fibrosis, and 

microvascular and autonomic impairment, forming the basis of diabetic cardiomyopathy, which 

may appear even before overt atherosclerosis .Early detection is crucial: current guidelines 
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recommend BNP or NT-proBNP testing in asymptomatic adults with T2DM to identify subclinical 

cardiac dysfunction predictive of progression to symptomatic HF and cardiovascular death [118]. 

Therapeutically, intensive glycemic control or traditional glucose-lowering drugs (insulin, 

sulfonylureas, DPP-4 inhibitors, thiazolidinediones) do not reduce and may increase HF risk 

[118,120,121].  The prevention of heart failure (HF) in patients with type 2 diabetes mellitus 

(T2DM) has been improved by several antidiabetic treatments. SGLT2 inhibitors, such as 

empagliflozin and dapagliflozin, which reduce hospitalizations for heart failure and cardiovascular 

deaths, with a reported 31% decrease [122]. GLP-1 receptor agonists, such as semaglutide, reduce 

heart failure events or cardiovascular death by 27% [123]. Finerenone, a nonsteroidal antagonist, 

reduces new-onset heart failure by 32% [124]. Observational data reinforce that SGLT2 inhibitors 

reduce the risk of heart failure by 51%, highlighting the importance of adequate type 2 diabetes 

management to prevent heart failure. Metformin remains safe as first-line therapy but shows no 

specific HF-risk reduction [118]. 

 

Integrated cardiorenal–metabolic management, prioritizing agents with proven cardiovascular 

benefit, is central to reducing morbidity and mortality in this high-risk population. 

 

Endothelial progenitor cells play a key role in the formation of new blood vessels and in 

maintaining microvascular integrity; moreover, their levels are closely related to oxidative stress 

[125]. In a study involving patients with type 2 diabetes mellitus, it was observed that those with 

impaired left ventricular deformation had a lower number of CD34+ endothelial progenitor cells 

[125]. Left ventricular circumferential dysfunction in patients with type 2 diabetes is independently 

associated with reduced availability of CD34+ progenitor cells and increased oxidative stress. 
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These findings suggest that myocardial damage in these patients may be linked to a loss of vascular 

regenerative capacity and greater oxidative deterioration of the heart [125]. 

Atrial Fibrillation 

Overview of Diabetes Prevalence in DOAC Trials 

Pivotal clinical trials of direct oral anticoagulants (DOACs) for atrial fibrillation—including RE-

LY (dabigatran), ROCKET-AF (rivaroxaban), ARISTOTLE (apixaban), and ENGAGE AF-TIMI 

48 (edoxaban)—enrolled a total of 71,653 patients. Among these participants, 22,057 were 

identified as having diabetes mellitus, representing a prevalence of 30.8%. This significant 

proportion highlights the overlap between diabetes and atrial fibrillation in clinical practice [126].  

Demographic Diversity in AF Prevalence 

The prevalence of atrial fibrillation (AF) reported in the literature in Hispanic/Latino populations 

is low. Linares et al. included individuals of Cuban, Dominican, Mexican, Puerto Rican, Central 

American, and South American heritage in their analysis. The overall weighted prevalence of AF 

was found to be 1.0%, with the highest rates observed in those of Dominican (1.9%) and Puerto 

Rican (2.5%) backgrounds, and the lowest in those of Mexican background (0.3%). This variation 

persisted independent of clinical or demographic factors. Probably this low prevalence compared 

with other ethnic groups could be because a sub registry in the diagnosis of AF, that’s why these 

groups recommend campaigns of awareness and triage of AF in Latam countries.   

Anticoagulation rates among Latin American patients with atrial fibrillation is low, and vary 

widely, ranging from under 40% to around 60%, depending on the country and study period. The 

GARFIELD-AF registry showed 61.7% of patients received oral anticoagulants at diagnosis, but 

over one-third of moderate-to-high risk patients went untreated—most notably in Mexico (46.4%), 

with Chile displaying the lowest undertreatment rate (14.3%). While a Brazilian study found 
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higher treatment rates in specialized centers (78%), real-world use in unselected populations is less 

than 40%. These data indicate significant underuse of anticoagulation therapy  and a significative 

gap relative to guidelines, especially when compared to high-income countries.[127,128]  

 Comorbidities and Stroke Risk in patients with diabetes with Atrial Fibrillation 

Patients with diabetes with atrial fibrillation frequently present with multiple cardiovascular 

comorbidities, such as hypertension, heart failure, atherosclerotic disease, and chronic kidney 

disease. These comorbidities contribute to an elevated baseline risk of both thromboembolic and 

bleeding events, which is reflected in higher CHADS2 and CHA2DS2-VAc scores compared to 

non-diabetic individuals. Diabetes markedly increases the risk of stroke or systemic embolism in 

patients with atrial fibrillation, particularly among those using insulin or with a longer duration of 

the disease. Hazard ratios for stroke range from 1.22 to 1.56, even after adjusting for confounding 

factors and anticoagulant use. Poor glycemic control and diabetes-related complications further 

augment this risk. Given the increased risk of stroke, we recommend anticoagulation therapy for 

all patients with diabetes with atrial fibrillation, as diabetes remains an independent and consistent 

risk factor for stroke in this population. It is essential to emphasize the comprehensive management 

of all comorbidities, including hypertension, heart failure, and obesity, utilizing both 

pharmacological and non-pharmacological interventions in accordance with established 

guidelines, to optimize the reduction of stroke and bleeding risks in these patients [126,129].  

Screening for atrial fibrillation 

Screening for atrial fibrillation (AF) is recommended for all patients with diabetes in Latin 

America, particularly those with added risk factors. First-contact physicians should prioritize early 

detection using pulse checks or ECGs. Asymptomatic individuals can be screened 
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opportunistically during routine visits, while those with symptoms like palpitations should undergo 

further evaluation for AF. 

Treatment Strategies for AF in Diabetes 

Oral Anticoagulation 

Patients with AF and diabetes who have at least one additional risk factor, as assessed by the 

CHA2DS2-VASc score, should receive oral anticoagulation therapy to prevent stroke. DOACs are 

recommended as the first-line treatment for non-valvular AF, offering a superior risk-benefit 

profile compared to vitamin K antagonists (VKAs). In patients with diabetes mellitus, DOACs 

demonstrate a better net clinical benefit than VKAs. Dosing of DOACs should be adjusted based 

on renal function. [126,130,131]  

Antiplatelet Therapy 

Aspirin (acetylsalicylic acid) is not recommended as monotherapy for stroke prevention in AF. 

Adding antiplatelet agents to oral anticoagulation should be avoided unless there is a clear 

indication, as it increases the risk of bleeding [130,131]. 

Rate Control 

For patients with established AF, controlling the ventricular rate is recommended to alleviate 

symptoms and prevent complications. First-line therapies include beta-blockers and non-

dihydropyridine calcium channel blockers (verapamil, diltiazem). Digoxin may be beneficial in 

those with both heart failure and AF. While beta-blockers can mask symptoms of hypoglycemia, 

they remain essential for patients with structural heart disease or heart failure [130,131]. 
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Rhythm Control 

Rhythm-control strategies—including cardioversion, antiarrhythmic drugs, and catheter 

ablation—should be considered for patients who continue to experience symptoms despite 

adequate rate control [131].  

Consideration of Glucose-Lowering Medications 

The choice of glucose-lowering agents may affect AF risk. For example, SGLT2 inhibitors have 

demonstrated potential benefit in reducing AF incidence among patients with diabetes (Table 

8)[131].  

Lim J. and colleagues demonstrated a decrease in the occurrence of non-valvular atrial fibrillation 

in patients treated with dapagliflozin compared to patients treated with empagliflozin [132]. In 

patients already diagnosed with atrial fibrillation, AF/AFL adverse events are reduced in high-risk 

patients with type 2 diabetes mellitus [133,134]. 

Table 8: Effect of SGLT2 Inhibitors on Atrial Fibrillation Prevention and Recurrence 

Agent AF Prevention/Recurrence 
Dapagliflozin Significant reduction in AF  risk (hr 0.81 vs placebo; 

consistent across subgroups; lower risk tan 
empagliflozin in real-world data 

Empagliflozin Modest reduction in AF risk (HR -0.89 VS GLP-1; les 
tan dapagliflozin); neutral vs placebo in RCTS 

Canagliflozin No significant reduction in AF overall (HR 0.82 VS 
placebo; possible Benefit in those with prior AF); 
reducef AF-related complications    

Abbreviations: GLP-1: Glucagon-like peptide; AF: Atrial fibrillation  

MASLD 

This condition is defined as the presence of hepatic steatosis, diagnosed either by histology or 

imaging studies, characterized by macrovesicular steatosis in more than 5% of hepatocytes 

according to histological analysis, or by a hepatic fat fraction greater than 5.6% assessed via proton 

magnetic resonance spectroscopy or quantitative fat/water magnetic resonance imaging, in the 
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absence of secondary causes of steatosis [135]. Its prevalence in individuals with type 2 diabetes 

ranges between 40% and 70% [136].  

Cardiorespiratory  

Fibrotic changes in the lungs and disorders of the pulmonary microcirculation have been described 

in patients with diabetes. Due to non-enzymatic glycation associated with diabetes, there is a 

reduction in elastic recoil, decreased lung volume, impaired respiratory muscle performance, and 

a decreased pulmonary diffusing capacity for carbon monoxide [137]. On the other hand, high 

cardiorespiratory fitness is associated with lower mortality in people with diabetes mellitus. 

Patients in the highest fitness tertile had cardiovascular mortality rates (HR 0.13; 95% CI 0.06–

0.27; p < 0.0001) and all-cause mortality rates (HR 0.28; 95% CI 0.21–0.38; p < 0.0001) that were 

as low or lower than those observed in individuals with prediabetes (CV mortality HR 1.02; 95% 

CI 0.78–1.33; p = 0.892; all-cause mortality HR 0.96; 95% CI 0.83–1.12; p = 0.5496) or without 

diabetes (CV mortality HR 0.65; 95% CI 0.52–0.80; p < 0.0001; all-cause mortality HR 0.61; 95% 

CI 0.55–0.68; p < 0.0001). [138] 

Muscular Fitness  

In a study involving 4,681 healthy adults, after a mean follow-up of 8.3 years, 4.9% developed 

type 2 diabetes. Additionally, the results showed that participants with an average level of 

muscular strength had a 32% lower risk of developing type 2 diabetes (hazard ratio: 0.68; 95% 

confidence interval: 0.49–0.94; p = 0.02) compared with those with lower muscular strength [139]. 

It has been reported that resistance exercise is the most effective method for increasing muscle 

mass and strength in people with type 2 diabetes. In addition, exercise combined with protein 

supplementation can enhance or help maintain both muscle strength and mass [140] . 

Complementary Studies 
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A1C 

This test measures the average blood glucose level over the past 2–3 months. A value below 5.7% 

is considered normal, between 5.7% and 6.4% indicates prediabetes, and 6.5% or higher suggests 

diabetes. The frequency of A1C testing depends on individual results and treatment [141]: 

-Every six months, if the most recent A1C level was within the target range. 

-Every three months, if there have been changes in medication or if the most recent A1C level was 

not within the recommended range. 

 

Ankle-Brachial Index 

The Ankle-Brachial Index (ABI) is a diagnostic test used to detect peripheral arterial disease. 

Values below 0.9 indicate a stenosis greater than 50% in the aorta or leg arteries. In addition, it 

serves as a risk marker for ischemic heart disease and all-cause mortality, even after adjustment 

for traditional cardiovascular risk factors  [142]. The target values for this test range from 0.9 to 

1.3 [141]. 

Toe-brachial index (TBI) and toe systolic blood pressure (TSBP) for the detection of 

peripheral arterial disease in the lower limbs. 

In a review that included 18 studies, involving 1,927 participants for TBI and 701 for TSBP, most 

used color duplex ultrasound (CDU) as the reference standard. The studies showed low 

methodological quality, with shortcomings in sampling, blinding between tests, and timing 

between measurements, and the certainty of the evidence was very low according to GRADE. The 

authors concluded that, although TBI and TSBP are widely used in clinical practice, the evidence 

supporting their diagnostic accuracy for detecting PAD is limited and uncertain [143]. 

Bone Mineral Density 
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Bone mineral density (BMD) testing is used to estimate bone mineral content, typically at the hip 

and spine, and to assess fracture risk. Individuals with diabetes have an increased risk of 

osteoporosis and hip fractures, particularly in the presence of additional risk factors such as prior 

fractures or menopause [141]. The goal is to achieve a T-score of –1.0 or higher, which compares 

the patient’s bone density to that of a healthy 30-year-old adult. A T-score between –1.0 and –2.5 

indicates low bone density, while values below –2.5 confirm osteoporosis and require 

pharmacological intervention [141].  In general, the first bone densitometry is recommended at the 

onset of menopause in women and around age 50 in men, with testing frequency adjusted 

according to individual findings and risk factors [141]. 

Electrocardiogram 

It was observed that one-third of the total population had either minor (16.0%) or major (13.1%) 

ECG abnormalities [144]. Among individuals without a history of cardiovascular disease (CVD), 

one-quarter showed minor (14.9%) or major (9.1%) alterations, which were more frequent in 

people with hypertension or very high cardiovascular risk (27.5% and 39.6%, respectively). ECG 

abnormalities were significantly associated with established risk factors, including advanced age, 

male sex, hypertension, lower HDL cholesterol, higher BMI, and smoking [144]. A normal ECG 

had a negative predictive value of 99.3% for ruling out HFrEF/ALVSD, and in patients with 0–1 

simple clinical risk factors, a normal ECG also ruled out HFmrEF and HFpEF with an NPV of 

96.6%. The risk of cardiovascular events or death was higher in patients with heart failure and an 

abnormal ECG (HR 3.84; 95% CI: 2.33–6.33) compared to those without heart failure [145]. 

Monofilament Test 

The Semmes-Weinstein monofilament is a tool used to assess cutaneous sensitivity in individuals 

with diabetes and to detect the risk of diabetic neuropathy. It applies a constant pressure of 10 
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grams on the skin, ensuring uniformity, high reliability, and reproducibility [141]. Although its 

sensitivity and specificity vary across studies (53–60% and 82–88%, respectively), systematic use 

of the test helps reduce clinical variability, facilitate accurate diagnosis, and appropriately classify 

the at-risk foot [64]. Several scientific societies, including the National Institute for Health and 

Care Excellence (NICE), recommend incorporating this assessment into routine diabetic foot 

evaluations, emphasizing the importance of standardizing the criteria for its administration [141]. 

 

 

 

Non-Pharmacological Interventions 

Non-pharmacological therapy primarily focuses on lifestyle modifications (Fig.9), which should 

be implemented individually according to the specific needs of each patient [146–148]. It is 

essential to consider the patient’s physical and psychological well-being, as well as their cultural 

background and educational level, while also involving family members in the process to optimize 

treatment outcomes [146–148]. 

Greater adherence to a healthy lifestyle in adults with T2D is associated with a substantially lower 

risk of incident cardiovascular disease and cardiovascular disease mortality  [147].  

 

 

Fig.9 Lifestyle management in type 2 diabetes mellitus  

 

All patients with diabetes should participate in ongoing diabetes self-management education and 

support programs (DSMES). DSMES aims to empower people with diabetes to make informed 
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decisions, adopt self-care behaviors, and actively collaborate with their healthcare team. Its goal 

is to improve clinical outcomes and well-being in a cost-effective manner by providing knowledge 

and practical skills tailored to individual needs and goals [146,149] 

 

Nutritional therapy is a cornerstone of cardiovascular risk reduction in patients with diabetes 

mellitus, and current consensus recommendations emphasize both qualitative and quantitative 

dietary modifications tailored to individual risk profiles and comorbidities [147,149]. 

Administered by a nutrition specialist with specific knowledge for diabetes, it is associated with a 

decrease in HbA1c, as well as prevention and control of hypertension, dyslipidemia, 

cardiovascular disease (CVD), and kidney disease  (Table 9) [146,149].  

Table 9: Specific nutritional recommendations 

Nutrient Recommendation 
Carbohydrate Emphasis should be placed on minimally processed, nutrient-dense, high-fiber 

sources of carbohydrate (≥14 g fiber per 1,000 kcal), such as whole grains, 
legumes, and vegetables [149].  

Consumption of sugar-sweetened beverages and foods with added sugars 
should be minimized, with water or low-/no-calorie beverages preferred[149]. 

 Low glycemic index foods are recommended to optimize glycemic control and 
reduce cardiovascular risk  [149]. 

For patients on fixed insulin regimens, consistent carbohydrate intake with 
respect to timing and amount is important to reduce hypoglycemia risk  [149]. 

Protein Increased intake of plant-based proteins (nuts, seeds, legumes) is 
recommended, and regular consumption of fatty fish is encouraged for their 
long-chain omega-3 fatty acids [149,150].   

Fat Intake of saturated fats (e.g., fats from animal meats, full-fat dairy*, butter, 
coconut oil, palm oil) should be minimized, with complete elimination of 
industrial trans fats recommended (e.g., ultra-processed foods) [149,151] 
Replacement with monounsaturated and polyunsaturated fats (e.g. olive oil, 
nuts, seeds, avocado and fatty fish) is advised to reduce LDL cholesterol and 
cardiovascular risk. [151]. 

Sodium Reduction of sodium intake to below 2300 mg per day (<6 g of salt) is 
recommended to help control blood pressure and reduce cardiovascular risk. 
Avoid consuming processed foods  [149]. 

Nutrition interventions should be individualized, taking into account age, pharmacologic treatment, lipid 
levels, comorbidities, and cultural preferences.  
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* In the PURE study, which included a population from Latin America (15%), moderate 

consumption of dairy products, including full-fat dairy, could be associated with a lower risk of 

cardiovascular disease and mortality, although the results in individuals with diabetes were not 

specifically evaluated [150].  

 

Dietary patterns: Adopting a Mediterranean or DASH (Dietary Approaches to Stop Hypertension) 

dietary pattern is recommended, as these diets are associated with improved lipid profiles, reduced 

blood pressure, and a lower risk of atherosclerotic cardiovascular disease (ASCVD) in people with 

diabetes. These patterns prioritize the consumption of fresh and minimally processed foods, 

emphasizing the intake of vegetables, fruits, whole grains, legumes, nuts, seeds, and non-tropical 

vegetable oils, with regular consumption of fish and poultry, and limited intake of processed meats. 

[118,147,149,151]. These patterns must be adapted to the customs and food availability of each 

population in the region 

 

-DASH Diet: This is a flexible and balanced dietary approach supported by scientific evidence 

from studies funded by the National Heart, Lung, and Blood Institute (NHLBI) [152]. It 

emphasizes the consumption of vegetables, fruits, and whole grains, and also includes low-fat 

dairy products, fish, poultry, legumes, and nuts [153]. In patients with type 2 diabetes mellitus, 

this diet has been shown to improve blood lipids and blood pressure while reducing A1C by 1.7 

percentage points and fasting blood glucose levels by 29% [154]. Additionally, in the PREMIER 

ancillary study, patients who received a non-pharmacological intervention that included weight 

loss, reduced sodium intake, increased physical activity, moderate alcohol consumption, and the 

DASH diet experienced a significant improvement in insulin sensitivity from 1.96 to 2.95 (p = 
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0.047), compared with groups that did not include this dietary approach [155]. The DASH4D diet, 

adjusted with fewer carbohydrates and more potassium and unsaturated fats, reduced average 

blood glucose by 11 mg/dL and increased time spent in target range by 75 minutes per day, 

compared to standard diets. These changes are clinically relevant and may decrease the risk of 

heart, kidney, and other complications associated with type 2 diabetes [156]. 

 

-Mediterranean Diet: This diet is characterized by a high intake of extra virgin olive oil and nuts 

as primary sources of monounsaturated fats, along with abundant consumption of plant-based 

foods, including fruits, vegetables, legumes, and whole grains [153]. It also encourages increased 

fish consumption and moderate inclusion of red wine. In contrast, it limits the intake of meat and 

meat products, as well as milk and dairy products [153]. 

This dietary pattern has been shown to improve glycemic control, resulting in a reduction in 

glycated hemoglobin of −0.47% (P < 0.00001) and a weight loss of −1.84 kg (P < 0.00001) [157].   

It has also been associated with reductions in total cholesterol and triglyceride levels (−0.14 

mmol/L and −0.29 mmol/L, respectively), along with an increase in high-density lipoprotein 

cholesterol (+0.06 mmol/L). Additionally, the Mediterranean diet was associated with decreases 

of 1.45 mmHg in systolic blood pressure and 1.41 mmHg in diastolic blood pressure [158]. 

Furthermore, higher adherence to the Mediterranean diet has been linked to up to a 23% reduction 

in the risk of developing type 2 diabetes [159]. 

 

The preventive nutritional management of cardiovascular complications in diabetes centers on 

reduction of saturated and trans fats, increased intake of fiber and plant-based foods, limited added 
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sugars and processed meats, sodium restriction, and individualized caloric goals to support weight 

loss when indicated.  

 

Physical Activity 

Aerobic and resistance exercise provide numerous benefits for patients with type 2 diabetes 

mellitus, including improved glycemic control, reduced visceral fat and insulin resistance, 

improved blood pressure and lipid profile, and moderate weight loss [146].  

The American Diabetes Association Standards of Care in Diabetes provide the following 

recommendations regarding physical activity [149]: 

-Children and Adolescents with Type 2 Diabetes: At least 60 minutes per day of moderate to 

vigorous aerobic activity, complemented by vigorous muscle- and bone-strengthening exercises at 

least three times per week [149]. 

-Adults: A minimum of 150 minutes or more per week of moderate to vigorous aerobic activity, 

distributed over at least three days per week, avoiding more than two consecutive days without 

exercise  [149]. 

-Resistance Training in Adults: 2 to 3 sessions per week on non-consecutive days  [149]. 

-Older Adults with Diabetes: Incorporation of 2 to 3 sessions per week of activities aimed at 

improving flexibility, muscular strength, and balance  [149]. 

-Sedentary Behavior: Prolonged periods of inactivity should be interrupted every 30 minutes to 

support glycemic control, including recreational screen time [149]. 

 

Smoking Cessation 
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Quitting smoking is one of the lifestyle modifications that provides the greatest benefits [153].  It 

offers significant advantages in managing diabetes-related complications, substantially reducing 

the risk of myocardial infarction, ischemic stroke, and diabetic nephropathy [160]. In a study of 

2,490 Japanese men with type 2 diabetes, HbA1c levels decreased linearly with each year after 

smoking cessation. Similarly, in a study of 7,763 Chinese men with type 2 diabetes, HbA1c levels 

progressively decreased with each year since quitting smoking [160,161]. 

 

Psychosocial Care 

People with diabetes are at higher risk of developing psychosocial problems, which negatively 

impact disease management. Routine screening is important for the timely and efficient detection 

of these problems and for referring patients to appropriate services [149]. 

Sleep Quantity and Quality 

Getting enough sleep (6–8 hours) is associated with improved glycemic control and a reduced 

cardiometabolic risk. The ADA recommends routinely assessing sleep quality in people with 

diabetes, including for insomnia, restless legs syndrome, obstructive sleep apnea, and irregular 

sleep rhythms. Promoting good sleep hygiene—regular sleep schedules, a suitable sleep 

environment, reduced screen time, avoiding caffeine and alcohol in the evening, and prioritizing 

regular physical activity—can help lower A1C and decrease insulin resistance in adults with type 

2 diabetes [149]. 

 

Pharmacological Interventions 

The pharmacological decision treatments must be based on cardiovascular risk independently of 

glucose management. Comprehensive control of all risk factors (hypertension, smoking, lipids, 
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blood glucose, weight) is key to reducing MACE. There is now a wealth of information to support 

the preferential use of specific glucose-lowering medications to lower CV risk, independent of 

glucose management considerations [162]. The use of safe drugs is suggested to prevent 

hypoglycemia, reduce cardiorenal risk, facilitate the control of adiposopathy and modify the 

progression of the disease. 

To facilitate decision-making and implement a personalized treatment plan, the management of 

patients with diabetes and CVD requires an interdisciplinary approach that includes medical 

professionals from various specialties. 

Each country in the region should evaluate, according to its public policies, costs, availability and 

access, the use of new pharmacological strategies.   

In adults aged ≥65 years—considering chronological or biological age—a multidimensional 

evaluation and annual frailty screening are recommended to personalize cardiovascular prevention 

and diabetes management. In this group of patients GLP-1 receptor agonists and SGLT2 inhibitors 

are preferred for their cardiovascular–renal benefits and low hypoglycemia risk, while 

sulfonylureas and intensive insulin regimens should be avoided [163].  

 

General Pharmacological Treatment:  

 

Antihypertensive drugs: 

Lowering systolic blood pressure (SBP) to less than 140 mmHg and diastolic blood pressure (DBP) 

to less than 90 mmHg in individuals with diabetes has been shown to be beneficial (reducing 

stroke, coronary events, and renal disease) in randomized controlled trials. We recommend a blood 

pressure (BP) target of <130/80 mmHg, combination antihypertensive therapy as first-line, and 
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prioritization of ACE inhibitors or ARBs in the presence of albuminuria or CKD, with lifestyle 

interventions as foundational management. If the patient tolerates it, a target SBP <120 might be 

advisable (Table 10) [164,165]. 

Table 10: Blood Pressure Management Recommendations for Individuals With Diabetes 

Anti-hypertensive drug treatment is recommended for people with diabetes when  
office BP is ≥140/90 mmHg 

I A 

The BP goal is to target SBP to 130 mmHg and <120 mmHg if tolerated I A 

It is recommended to initiate treatment with a combination of a RAS inhibitor and a CCB or 
thiazide/thiazide-like diuretic 
 

I A 

Abbreviations: RAS: renin–angiotensin system, BP: Blood pressure; CCB: Calcium Channel Blocker 

Source [166] 

 

Metformin: 

Metformin remains the recommended first-line pharmacologic therapy for patients with type 2 

diabetes, GFR > 30 ml/min/1.73m2, who do not have established cardiovascular disease, primarily 

for its efficacy in glycemic control, favorable safety profile, weight neutrality, and low cost [167]. 

It has also been noted that metformin is the initial pharmacological therapy when glycemic targets 

are not achieved with lifestyle management alone, unless it is contraindicated, such as when the 

eGFR is below 45 mL/min/1.73 m² [168]. 

Thiazolidinediones (TZDs): 

Thiazolidinediones are associated with an increased risk of heart failure due to fluid retention. 

Observational studies and meta-analyses indicate that TZDs may increase the risk of ischemic 

heart disease, heart failure, and peripheral artery disease compared to other oral agents, and their 

use is limited by adverse effects such as weight gain, edema, and decreased bone mineral density 

(Table 11)[169]. 
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Dipeptidyl peptidase-4 inhibitors (iDDP4): 

Most DPP-4 inhibitors are, in general, cardiovascularly neutral in patients with type 2 diabetes 

without established cardiovascular disease, but the use of Saxagliptin should be avoided due to an 

increased risk of heart failure (Table 11) [170]. 

Statins: 

Statins remain the cornerstone of lipid-lowering treatment. In patients without established 

cardiovascular disease, treatment should be based on cardiovascular risk (Table 10). 

Table 11: Use of TZDs,  iDDP4 and statins   

Thiazolidinediones   

In patients with T2DM and high risk of heart failure, TZDs should be avoided III A 

Dipeptidyl peptidase-4 inhibitors   

In patients with T2DM and high risk of heart failure, saxagliptin should be avoided III A 

Statins   

In patients with T2DM at moderate CV risk, an LDL-C target of <100 mg/dL is 

recommended.  

I A 

In patients with T2DM at high CV risk, an LDL-C target of <70 mg/dL and LDL-C 

reduction of at least 50% is recommended.  

I A 

In patients with T2DM at very high CV risk, an LDL-C target of <55 mg/dL and LDL-C 

reduction of at least 50% is recommended. 

I A 

Abbreviations: T2DM: Type 2 Diabetes Mellitus, CV: Cardiovascular, TZDs: Thiazolidinediones, LDL-C: Low-

Density Lipoprotein Cholesterol 

 

The LDL target remains the primary objective. However, in high/very high patients once the LDL 

target is achieved, residual lipid risk may exist due to the discrepancy between LDL and APO (B) 

or as a result of cholesterol remnants (Table 12). There is discordance between low-density 
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lipoprotein cholesterol (LDL-C), non-high-density lipoprotein cholesterol (non-HDL-C), and 

apolipoprotein B-100 (apoB) in individuals with type 2 diabetes [171].  

Table 12: Apo and Non-HDL Cholesterol Targets in Type 2 Diabetes by Cardiovascular Risk 

In patients with T2DM at high CV risk, Apo (b) target of <80 mg/dL or non-HDL <100 mg/dl IIA C 

In patients with T2DM at very high CV risk, Apo (b) target of <65 mg/dL or non-HDL <85 mg/dl IIA C 

Abbreviations: T2DM: Type 2 Diabetes Mellitus, CV: Cardiovascular, HDL: High-density lipoprotein cholesterol 

  

Non-statin therapies 

In patients with partial or total intolerance to statins or who can't reach the LDL cholesterol target, 

Bempedoic Acid should be an option [172] PCSK9 inhibitors should be considered in T2D patients 

who do not have established cardiovascular disease but are at very high risk and have LDL-C 90 

mg/dL despite maximally tolerated statin and ezetimibe therapy [173]. It has been described that 

inhibition of PCSK9 with evolocumab is associated with a lower risk of first cardiovascular events 

in patients with diabetes who have no prior history of myocardial infarction or stroke  [173]. In 

addition, it has been reported that obicetrapib, a novel oral CETP inhibitor, demonstrates 

significant efficacy in reducing LDL-C, non–HDL-C, apolipoprotein B, and lipoprotein(a) levels, 

and even increases HDL-C and apolipoprotein A-I levels.[174] Furthermore, in the randomized 

clinical trial ORION-1, inclisiran was associated with marked reductions in LDL cholesterol 

(median reductions ranging from −28% to −52%, p < 0.0001, and from −28% to −55%, p < 0.005 

across all doses in patients with and without diabetes, respectively) [175].In addition, patients 

treated with inclisiran exhibited lower levels of apolipoprotein B, non–HDL cholesterol, and 

lipoprotein(a), along with higher levels of HDL cholesterol [175].  Cost-effectiveness and access 

remain important considerations [176]. 
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If patients continue to have elevated TG levels (TG < 135 mg/dl) (Table 13), EPA monotherapy, 

but not EPA+DHA combinations, significantly reduces cardiovascular risk in patients with 

diabetes [177].  

Fibrate therapy in adults with type 2 diabetes does not confer a reduction in cardiovascular events 

or mortality when compared to statin therapy or placebo [178].  

Table 13: Lipid-Lowering Therapy Recommendations for Patients With Type 2 Diabetes 

In patients with T2DM and intolerance to statins Bempedoic Acid should be used I B  

In patients who can't reach the LDL cholesterol target, Bempedoic Acid could or 
Ezetimibe could be used 

IIa B  

PCSK9 inhibitors could be considered in T2DM and very high risk and have LDL-C 
≥90 mg/dL despite maximal tolerated other combined drugs 

IIb C  

If TG >135 mg/dl, EPA 4 gr/día could be considered IIa B  

Fibrates are not indicated in patients with diabetes for cardiovascular risk reduction III A  

Abbreviations: T2DM: Type 2 Diabetes Mellitus, LDL-C: Low-Density Lipoprotein Cholesterol, TG: Triglyceride 
EPA: Eicosapentaenoic acid, PCSK9: Proprotein convertase subtilisin/kexin type 9  
 

 

Aspirin: 

Aspirin is not routinely indicated in patients with type 2 diabetes without cardiovascular disease 

(Table 14), and its use should be reserved for high risk patients with low bleeding risk. We should 

select individuals after careful risk assessment and shared decision-making [179]. 

Table 14: Aspirin Use in Type 2 Diabetes: Primary Prevention 

Aspirin is not routine indication in T2 diabetes patients without CVD  III A 1

1 

Abbreviations: CVD: Cardiovascular desease  

Patients with diabetes without established cardiovascular diseas     e: 
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In patients without CVD the objective is to reduce major adverse cardiovascular events (MACE), 

renal impairment and heart failure (HF) beyond glycemic control.  

 

SGLT2i 

In patients with type 2 diabetes who do not have established cardiovascular disease, sodium-

glucose cotransporter 2 (SGLT2) inhibitors do not significantly lower major adverse 

cardiovascular events (MACE). However, they do significantly lower the risk of hospitalization 

for heart failure and the advancement of renal disease in this population (Table 15)  [122]. In the 

2020 Latin American Consensus of Experts on the Comprehensive Management of Type 2 

Diabetes from a Metabolic-Cardio-Renal Perspective for Primary Care Physicians, it is stated that 

SGLT2 inhibitors offer high levels of cardiovascular event prevention and nephroprotection can 

therefore be considered a first-line recommendation in patients at high risk of cardiovascular 

disease [168]. Meanwhile, at the 2025 Congress of the Latin American Diabetes Association, it 

was stated that proper management of kidney disease should include lifestyle modifications and 

treatment with new drugs, such as SGLT2 inhibitors [180]. Currently, the Latin American market 

for these drugs is growing mainly due to the increasing prevalence of diabetes, rising healthcare 

spending, and the growing adoption of innovative therapies that improve patient outcomes.[181]. 

 

GLP-1 RAs 

Dulaglutide 1.5 mg weekly demonstrated MACE reduction in a population where the majority had 

no established CVD [109]. In a post-hoc analysis semaglutide reduced the risk of MACE 

versus placebo in subjects with T2D at high risk of CV events (Table 15). This effect 

appeared to be consistent across the s.c. and oral formulations of semaglutide, and across 
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several clinically relevant subgroups, namely those with and without established CVD 

and/or CKD, and with and without prior MI or stroke [182]. In addition, at the 2025 

Congress of the Latin American Diabetes Association, it was noted that GLP-1 receptor 

agonists are superior to SGLT2 inhibitors for the treatment of fatty liver due to their effect 

on weight loss  [180]. Semaglutide captured 51.35% of the Latin American GLP-1 agonist 

market in 2025, thanks to the convenience of once-weekly administration [183]. 

Table 15: Recommendation fo SGLT2 and GLP-1 RAs 

SGLT2    

SGLT2 inhibitors are indicated in patients with type 2 diabetes without cardiovascular disease to 
reduce the events of heart failure and kidney disease. 

I A 2 

GLP-1 Ras    

GLP-1 RAs with proven CV benefit are recommended in patients with T2DM and high risk of CV 
to reduce CV events, independent of baseline or target HbA1c and independent of concomitant 
glucose-lowering medication. 

I B 3
,
4 

Abbreviations: T2DM: Type 2 Diabetes Mellitus, CV: Cardiovascular, SGLT2: Sodium-Glucose Cotransporter-2, 
GLP-1 Ras: GLP-1 receptor agonists 
 

Cardiovascular Complications: 

Statin and Non-statin therapies 

In patins With ASCVD high-intensity statins combined with ezetimibe must be the first-line 

therapy. If LDL levels remain above target, Bempedoic acid should be considered. If LDL persists 

above target, PCSK9 inhibitors or Inclisiran  should be added to the treatment regimen [184]. 

 

-Ischaemic Heart Disease: Patients with high risk or established cardiovascular disease benefit 

from GLP-1 receptor agonists (GLP-1 RAs) and/or SGLT2 inhibitors, regardless of A1C levels or 

concomitant medical treatment (Table 16) [162]. 
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Table 16: Statin and Non-statin therapies 

SGLT2 Inhibitors and GLP-1 Receptor Agonists for Cardiovascular Risk Reduction 

in T2DM With ASCVD 

Class Level 

iSGLT2   

SGLT2 inhibitors with proven CV benefit are recommended in patients with T2DM and 

ASCVD to reduce CV events, independent of baseline or target HbA1c and independent 

of concomitant glucose-lowering medication. 

I A 

arGLP1   

GLP-1 RAs with proven CV benefit are recommended in patients with T2DM and 

ASCVD to reduce CV events, independent of baseline or target HbA1c and independent 

of concomitant glucose-lowering medication. 

I A 

Coronary Revascularization Recommendations in Chronic and Acute Coronary 

Syndromes 

  

Myocardial revascularization in CCS is recommended when angina persists despite 

treatment with anti-anginal drugs or in patients with a documented large area of ischaemia 

(>10% LV). 

I A 

Complete revascularization is recommended in patients with STEMI without 

cardiogenic shock and with multivessel CAD 

I A 
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SGLT2 Inhibitors and GLP-1 Receptor Agonists for Cardiovascular Risk Reduction 

in T2DM With ASCVD 

Class Level 

iSGLT2   

Complete revascularization should be considered in patients with NSTE-ACS without 

cardiogenic shock and with multivessel CAD. 

IIa C 

Abbreviations: T2DM: Type 2 Diabetes Mellitus, CV: Cardiovascular, iSGLT2: Sodium-Glucose Cotransporter-2 
inhibitors, GLP-1 Ras: GLP-1 receptor agonists, ASCVD: Atherosclerotic Cardiovascular Disease, CCS: 
chronic coronary syndrome, CAD: Coronary artery disease, NSTE-ACS: Non ST-elevation acute 
coronary síndrome, STEMI: ST-elevation myocardial infarction 
Adapted from 2023 ESC Guidelines for the management of cardiovascular disease in patients with 

diabetes. Eur Heart J 2023; 44: 4043 – 4140. 

 

 

 

 

 

 

Recommendations for antithrombotic therapy in patients with coronary artery disease and type 2 

diabetes are shown in the next table (Table 17) 

Table 17: Antithrombotic Therapy Recommendations in Patients With Diabetes and Coronary 

Artery Disease 

Recommendation Class Level 
ASA at a dose of 75–100 mg o.d. is recommended in patients with diabetes and previous MI or 
revascularization (CABG or stenting). 

I A 

In patients with ACS and diabetes who undergo PCI, a P2Y₁₂ receptor inhibitor (ticagrelor or 
prasugrel) is recommended in addition to ASA (75–100 mg o.d.), maintained over 12 months. 

I A 

Clopidogrel 75 mg o.d. following appropriate loading (e.g. 600 mg or at least 5 days already on 
maintenance therapy) is recommended in addition to ASA for 6 months following coronary 
stenting in patients with CCS, irrespective of stent type, unless a shorter duration is indicated 
due to the risk or occurrence of life-threatening bleeding. 

I A 

Clopidogrel is recommended as an alternative in case of ASA intolerance. I B 
Prolonging DAPT beyond 12 months after ACS should be considered for up to 3 years in 
patients with diabetes who have tolerated DAPT without major bleeding complications. 

IIa A 
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Adding very low-dose rivaroxaban to low-dose ASA for long-term prevention of serious 
vascular events should be considered in patients with diabetes and CCS or symptomatic PAD 
without high bleeding risk. 

IIa B 

Abbreviations: CCS: chronic coronary syndrome, ASA: acetylsalicylic acid, ACS: Acute Coronary Syndrome, PCI: 
ercutaneous Coronary Intervention, DAPT: Dual antiplatelet therapy, PAD: peripheral arterial disease 
Adapted from 2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes. Eur Heart 
J 2023; 44: 4043 – 4140. 
 

- Stroke: GLP-1 receptor agonist with CV benefit for patients with ASCVD such as prior stroke, 

independent of baseline A1c or metformin use [118].  

Robust evidence from large randomized cardiovascular outcome trials and meta-analyses further 

supports that GLP-1 RAs reduce the risk of stroke in patients with type 2 diabetes, including those 

with a history of prior stroke (Table 18) [185], and should be considered as part of secondary 

prevention strategies in this population. 

Table 18: GLP-1 Receptor Agonists for Stroke Prevention in T2DM 

GLP-1 RAs with proven CV benefit could be recommended in patients with T2DM 

and Stroke, with the aim of reducing the number of new stroke events 

II

a 

C 17 

Abbreviations:  GLP-1 Ras: GLP-1 receptor agonists, T2DM: Type 2 Diabetes Mellitus, CV: Cardiovascular 
 

Peripheral vascular disease 

      

Consider use of GLP-1 RAs (semaglutide) in patients with symptomatic peripheral artery disease 

and type 2 diabetes improves function as measured by walking ability as well as symptoms and 

quality of life (Table 19)  [186,187] 

Table 19: GLP-1 Receptor Agonists for Symptomatic PAD in T2DM 

GLP-1 RAs Semaglutide should be recommended in patients with T2DM and symptomatic PAD, 
with the aim of improve walking distance and quality of life 

I B 20 

Abbreviations: GLP-1 Ras: GLP-1 receptor agonists, T2DM: Type 2 Diabetes Mellitus, PAD: peripheral arterial 
disease 
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-Heart failure: SGLT2 inhibitors reduce the risk of hospitalization for heart failure, 

cardiovascular death, and all-cause mortality, regardless of diabetes status or ejection fraction 

[188]. In patients with overweight or obesity, HF and LVEF >40%, GLP-1 RAs (semaglutide) 

reduce the risk of the combined end point of cardiovascular death or worsening heart failure in 

addition to improved the quality of life [189]. Likewise, GLP-1/GIP RAs (Tirzepatide) in LVEF 

>50% reduced the risk of the combined endpoint of cardiovascular death or worsening heart failure 

events and improved the quality of life [190].  

Finerenone reduces the risk of worsening heart failure events and cardiovascular death in patients 

with heart failure and FEY ≥40% (Table 20) [191]. 

Table 20: Heart Failure Risk Reduction in T2DM: SGLT2 Inhibitors, GLP-1 RAs, and Finerenone 

SGLT2-i reduce the risk of the combined endpoint of cardiovascular death or worsening heart 
failure events and improved the quality of life, regardless FEY 

I A 22 

In patients with T2D, BMI >27 kg/m2 and FEY≥40%, GLP-1 RAs (Semaglutide/Tirzepatide), 
reduce the risk of the combined endpoint of cardiovascular death or worsening heart failure events 
and improved the quality of life 

I B 23-
24 

In patients with T2D and FEY≥40%, Finerenona reduce the risk of the combined endpoint of 
cardiovascular death or worsening heart failure events and improved the quality 

I B 25 

Abbreviations:  GLP-1 Ras: GLP-1 receptor agonists, T2DM: Type 2 Diabetes Mellitus, SGLT2: Sodium-Glucose 
Cotransporter-2, BMI: Body mass index 
 

-Chronic kidney disease (CKD):  

 

ACE inhibitors or angiotensin II receptor blockers (ARBs) are recommended as first-line therapy 

for blood pressure management in patients with type 2 diabetes and chronic kidney disease (CKD) 

who have hypertension and albuminuria (urine albumin-to-creatinine ratio [UACR] ≥30 mg/g), 

with a strong recommendation for those with severely increased albuminuria (UACR ≥300 mg/g) 

and/or eGFR <60 mL/min/1.73 m², titrated to the maximum tolerated dose [192]. 
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We recommend SGLT2 inhibitors as first-line pharmacological therapy for patients with type 2 

diabetes and CKD with an estimated glomerular filtration rate (eGFR) ≥20 mL/min/1.73 m², due 

to their proven benefit in reducing CKD progression and cardiovascular events. SGLT2 inhibitors 

significantly reduce the risk of kidney disease progression and end-stage kidney disease in patients 

with chronic kidney disease, both with and without type 2 diabetes [193]. Large randomized 

controlled trials and meta-analyses have demonstrated a relative risk reduction of approximately 

30–40% for kidney disease progression, defined as sustained decline in eGFR, need for dialysis or 

transplantation, or death from kidney failure, with similar efficacy across diabetic and non-diabetic 

CKD populations [194].  

Nonsteroidal mineralocorticoid receptor antagonists (ns-MRA), specifically finerenone, have 

emerged as an adjunct for patients with persistent albuminuria despite optimized RAS blockade 

and SGLT2i therapy. The FIDELIO-DKD and FIGARO-DKD   trials demonstrated that 

finerenone reduces the risk of sustained eGFR decline, end-stage kidney disease, and 

cardiovascular events in adults with CKD and type 2 diabetes [124,195].  

GLP-1 RAs provide clinically meaningful reductions in kidney disease progression, 

cardiovascular events, and mortality in patients with type 2 diabetes and chronic kidney disease, 

with a favorable safety profile and preserved efficacy even in advanced CKD [196]. GLP-1 RAs 

reduce major adverse cardiovascular events in CKD patients regardless of albuminuria status, and 

that the renal benefits are consistent across CKD stages, including those with eGFR as low as 15 

ml/min/1.73 m² (Table 21) [197]. The combination therapy with finerenone plus empagliflozin 

produced a greater reduction in UACR than either monotherapy, with consistent benefit across 

KDIGO risk categories [198].      

Table 21: Pharmacologic Management of Chronic Kidney Disease in Type 2 Diabetes 
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ARBs should be recommended in patients with T2DM and chronic kidney disease  I A  

iSGLT2 are recommended in patients with T2DM, chronic kidney disease of eGFR 

>20  ml/minute/1.73 m2 and  

I A 26 

ns-MRA Finerenona are recommended in patients with T2DM and chronic kidney disease of eGFR 

> 25 ml/minute/1.73 m2 and an albumin-to-creatinine ratio of >30 mg/gr 

I A 29 

In patients with type 2 diabetes, eGFR >30 and AURC > 100, triple therapy with iRASS, iSGLT2 

and finerenone is recommended to reduce albuminuria levels 

IIa A  

GLP-1 RAs semaglutide could be recommended in patients with T2DM and chronic kidney disease 

of eGFR 50 to 75 ml/minute/1.73 m2 and an albumin-to-creatinine ratio of >300 or an eGFR of 25 

to <50 ml/minute/1.73 and a urinary albumin-to-creatinine ratio of >100 

IIa A 30 

GLP-1 RAs could be recommended in patients with T2DM and chronic kidney disease of eGFR 

>15  ml/minute/1.73 m2  can reduce major adverse cardiovascular events  

IIb C 31 

Abbreviations:  GLP-1 Ras: GLP-1 receptor agonists, T2DM: Type 2 Diabetes Mellitus, iSGLT2: Sodium-Glucose 
Cotransporter-2 inhibitors, eGFR: estimated glomerular filtration rate, ARBs: angiotensin II receptor blockers  
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T2DM: Type 2 diabetes mellitus T2DM 
LAC: Latin America and the Caribbean  
IDF: International Diabetes Federation  
DALYs: Disability-Adjusted Life Years  
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DKD: Diabetic kidney disease  
e-GFR: estimated glomerular filtration rate   
RASi: renin–angiotensin system inhibitors  
SGLT2i: sodium–glucose cotransporter-2 inhibitors  
GLP-1 glucagon-like peptide-1  
DR: Diabetic retinopathy  
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MAFLD: metabolic dysfunction–associated fatty liver disease   
HCC: hepatocellular carcinoma  
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CVD: cardiovascular disease  
DOACs: direct oral anticoagulants  
PAD: peripheral arterial disease  
HbA1c: glycated hemoglobin   
PAD: peripheral arterial disease  
LER: lower-extremity revascularization  
LEA: lower-extremity amputation   
HFpEF: heart failure with preserved ejection fraction   
VKAs: vitamin K antagonists  
TBI: Toe-brachial index  
TSBP: toe systolic blood pressure  
CDU: color duplex ultrasound  
BMD:Bone mineral density  
NICE: National Institute for Health and Care Excellence  
SBP: systolic blood pressure  
DBP: diastolic blood pressure  
TZDs: Thiazolidinediones  
iDDP4: Dipeptidyl peptidase-4 inhibitors  
LDL-C: low-density lipoprotein cholesterol  
non-HDL-C: non-high-density lipoprotein cholesterol  
apoB: apolipoprotein B-100  
MACE: reduce major adverse cardiovascular events  
ARBs: angiotensin II receptor blockers  
ns-MRA: Nonsteroidal mineralocorticoid receptor antagonists  
DSMES: diabetes self-management education and support programs   
ASCVD: atherosclerotic cardiovascular disease  
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