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HypertensionAQ4 is the main risk factor for cardiovascular
disease (CVD), affecting 20–40% of Latin American
(LATAM) adults, and responsible for more than two million
deaths annually due to CVD. The different ethnic,
economic, geographic, and cultural characteristics of the
LATAM population influence the high prevalence of all
cardiovascular risk factors (CVRF), particularly metabolic
disturbances such as type 2 diabetes (DM2), obesity and
the metabolic syndrome. Their main determinants in
LATAM includes environment, food quality, social inequity,
low education, political aspects, contextual behaviour, and
genetics. The prevalence of overweight and obesity in
LATAM increased during the last four decades reaching
figures of 10–20% in childhood, 30–40% in adolescence,
and 60–70% in adults. Many studies in the region have
reported the extremely low rates of awareness, treatment,
and control of CVRF in the general population of LATAM,
particularly in patients with metabolic disorders, and the
consequent high cardiovascular morbidity and mortality.
This 2026 LATAM consensus is developed by a large group
of experts from different LATAM countries, the USA and
Europe, representing areas of internal medicine,
cardiology, nephrology, endocrinology, geriatrics,
paediatrics, pharmacology, and epidemiology. A careful
search for novel studies in LATAM, together with new
evidence that has emerged since the 2019 LATAM
consensus, support the statements and recommendations
in the current report. This update aims to provide clear
and useful recommendations for health professionals to
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improve awareness, treatment, and control of hypertension
and associated CVRF inAQ5 the region.

Keywords: antihypertensive drug therapy, blood pressure,
cardiovascular disease, diabetes, drug combinations,
guidelines, hypertension, lifestyle interventions, metabolic
disturbances, obesity, organ damage

Abbreviations: ABPM, ambulatory blood pressure
monitoring; ACEi, angiotensin-converting enzyme inhibitor;
ACR, albumin creatinine ratio; AD, Alzheimer’s disease;
ARB, angiotensin receptor blocker; ARNI, angiotensin
receptor neprilysin inhibitor; ASCVD, atherosclerotic
cardiovascular disease; BP, blood pressure; CAD, coronary
artery disease; CCB, calcium channel blocker; CI, cognitive
impairment; CKD, chronic kidney disease; CMRD, cardio-
metabolic-renal disease; Cr, Clcreatinine clearance; CVD,
cardiovascular disease; CVRF, cardiovascular risk factors;
DM2, type 2 diabetes mellitus; eGFR, estimated glomerular
filtration rate; FDC, fixed-dose combination; FoPL, front-of-
pack labelling; GIP, glucose-dependent insulinotropic
polypeptide; GLP-1, glucagon-like peptide-1; HbA,
1chemoglobinA1c; HBP, Mhome blood pressure
monitoring; HDL, high-density lipoprotein; HF, heart
failure; HFpEF, heart failure with preserved ejection
fraction; HFrEF, heart failure with reduced ejection
fraction; HMOD, hypertension-mediated organ damage;
KPI, key-performance indicator; LASHL, atin American
Society of Hypertension; LATAM, Latin America; LMIC,
low-income and middle-income countries; LVEF, left
ventricular ejection fraction; LVH, left ventricular
hypertrophy; MI, myocardial infarction; MMSE, Mini
Mental State Examination; MoCA, Montreal Cognitive
Assessment; MR, Amineralocorticoid receptor antagonist;
OSAS, obstructive sleep apnoea syndrome; RAAS, renin–
angiotensin–aldosterone system; RAS, renin–angiotensin
system; RCT, randomized controlled trial; SDI,
sociodemographic index; SGLT2, isodium-glucose co-
transporter-2 inhibitor; SNS, sympathetic nervous system;
SVD, small vessel disease; TOD, target organ damage; UPF,
sultra-processed foods; VaDv, ascular dementia; VBD,
vascular brain damage; WHC, white-coat hypertension;
WHtR, waist-to-height ratio; WML, white matter lesion

SECTION1: INTRODUCTION

T heLatin AmericanAQ6 (LATAM) population is composed
by an amalgam of ethnic groups including West
Indian aborigines, Europeans, Afroamericans,AQ7 and

more recently large migratory groups from Asia and Middle
East. These racial, ethnic, and genetic combinations result
in a complex set of different behaviours, lifestyles, and
socioeconomic disparities that contribute to a high risk of
developing hypertension, type 2 diabetes (DM2) and the
metabolic syndrome [1,2].

High blood pressure (BP) is responsible for more than
two million deaths annually due to cardiovascular disease
(CVD) in LATAM, of which one million occur before 70
years of age. Hypertension defined as BP levels at least 140/
90mmHg is the main risk factor for coronary and cerebro-
vascular disease, affecting between 20 and 40% of LATAM

adults. The 2024 Latin American Society of Hypertension
(LASH) guidelines on the management of arterial hyper-
tension and related comorbidities in Latin America [3]
emphasized the high prevalence of hypertension and as-
sociated cardiovascular risk factors (CVRF) in the region,
and their impact on cardiovascular events, cardiovascular
mortality, and all-cause mortality.

The different ethnic, economic, geographic, and cultural
characteristics influence the high prevalence of hyperten-
sion, the metabolic syndrome, and DM2. Socioeconomic
inequalities, recognized as a CVRF, especially affect ethnic
groups with low income and low education, including
Afrodescendants, mulattoes, and aborigines. The main
determinants of obesity in LATAM includes environment,
food quality, social inequity, limited access to scientific
knowledge, low education, political aspects, contextual
behaviour, and genetics. The prevalence of overweight
and obesity in LATAM increased during the last four dec-
ades reaching figures of 10–20% in childhood, 30–40% in
adolescence, and 60–70% in adults [4,5].

The socioeconomic inequalities and differences in ac-
cess to health services between urban and rural areas are
additional determinants of the differences in the prevalence
of CVRF and their management in different LATAM regions
[6,7]. Genetic and phenotypic differences related to foetal
and childhood nutrition and growth, and rapid weight gain
in adolescence are associated to the high prevalence of
obesity, DM2, and hypertension in LATAM, which remains
largely undiagnosed [8].

Hypertension treatment in obesity depends on the hy-
pertension grade, comorbidities, and presence of hyper-
tension-mediated organ damage (HMOD). A crucial aspect
is nonpharmacological therapy focused on overcoming
sedentary habits, increasing physical activity, and improv-
ing diet. The dietary modifications are the same as recom-
mended in general for obesity management, based on
reduction of caloric intake, carbohydrates, red meat, and
salt, while encouraging consumption of vegetables and
fish, and white meat.

Since the publication of the 2019 LASH consensus on the
management of hypertension in patients with diabetes and
the metabolic syndrome [9], many studies in the region have
reported on the dramatically insufficient control of all CVRF
in LATAM. The extremely low rates of awareness, treatment,
and control of CVRF in the general population, and particu-
larly in patients with metabolic disorders is recognized as a
severe cause of cardiovascular morbidity and mortality. The
optimal cardiovascular benefit resulting from antihyperten-
sive, antidiabetic, andantiobesity treatments is only achieved
when treatment is started soon after detection of the risk
factors, andwhen targets are reached during the first months
of treatment and maintained in the long-term.

Although cardiometabolic evidence-based interventions
are available, substantial ‘evidence-practice gaps’ persist,
often resulting in inefficient and inequitable delivery of
healthcare services that also result in unnecessary cost.
Identifying the barriers that limit effective cardiometabolic
prevention and delivery of efficient care in LATAM at
various levels (patients, health professionals, and health
systems) is an important step in developing effective and
tailored interventions [10].
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Randomized clinical trials (RCT) have demonstrated
slight sustained BP reductions with drug treatment using
agents such as orlistat, phentermine/topiramate, and lira-
glutide, in parallel with behavioural weight loss interven-
tions, but they are not labelled for weight loss therapy in
hypertensive patients by regulatory agencies. The main
drug therapies for weight loss and BP reduction, in con-
junction with behavioural strategies, are sodium-glucose
co-transporter-2 inhibitors (SGLTi) and the incretin gluca-
gon-like peptide-1 (GLP-1) agents such as semaglutide and
tirzepatide. The former provides less weight loss and BP
reduction, and have few side effects, but do not have a Food
and Drug Administration (FDA) indication for either weight
loss or hypertension treatment in the USA [10]. In contrast,
GLP-1s provide greater weight loss and BP reduction but
are more prone to side effects, especially gastrointestinal
complaints. In the USA, they have FDA-approved drugs for
weight loss in adults with obesity or overweight when a
BMI at least 27kg/m2 is associated with another CVRF such
as hypertension [10]. These drugsAQ8 , originally developed for
treatment of DM2, have been approved in all LATAM
countries for treatment of obesity. The recent WHO Guide-
line on the use and indications of GLP-1 therapies for the
treatment of obesity in adults [11] emphasized early diag-
nosis and integrated, person-centred approaches combin-
ing behavioural, medical, surgical, and other interventions
alongside prevention and management of comorbidities.
WHO recommends long-term GLP-1 therapy combined
with intensive behavioural therapy to maximize and sustain
the health benefits [11].

Metabolic surgery, where Brazil is one of the leadings
countries, also reduces BP with a mechanism poorly
understood. BP reduction occurs as early as 1-week post-
surgery, before any significant weight loss, suggesting a
role for neuroendocrine mechanisms. Increased levels of
GLP-1 have been observed after various types of

metabolic surgery. Reduced activity of the sympathetic
nervous system (SNS) might also be implicated. Natriuret-
ic peptides concentrations are low in patients with obesity
and increase after surgery. Alterations in adipokines se-
creted by white adipose tissue, and systemic and renal
inflammation may have a role in obesity-related hyper-
tension and may be reversed by surgery. Finally, individ-
uals with central obesity have increased activation of the
renin–angiotensin system (RAS) that normalizes after
surgery [12].

The 2026 LATAM consensus is developed by a large
group of experts from different LATAM countries, the
United States and Europe, representing areas of internal
medicine, cardiology, nephrology, endocrinology, geriat-
rics, pediatrics, pharmacology, and epidemiology. Among
all information reported, section of hypertension and met-
abolic disturbances in children and adolescents shows the
best way to conduct an earlier prevention in cardiometa-
bolic disease. A careful search for novel studies on hyper-
tension, obesity, DM2, and the metabolic syndrome in
LATAM, together with new evidence that has emerged
since the 2019 LASH Consensus, support the statements
and recommendations in the current report. These recom-
mendations are graded with class and level of evidence
using the simplified model employed in the 2024 LASH
hypertension guidelines [3], as shown in Fig. 1.

The recommendations in this document are not invari-
ably prescriptive for individual patients, because they are
based on average data of populations that may not fit the
specific characteristics of a given individual. For this reason,
diagnostic and treatment decisions may reasonably deviate
from those expressed in this consensus report, requiring
physicians to personalize their decisions based on their
knowledge of the individual patient, the health system of
their country, and the clinical setting where clinicians
deliver healthcare.

Class of Recommendation
Definition

Level of Evidence
Definition and interpretation

I General agreement that a treatment, test
or procedure is beneficial, and that 
benefits outweigh potential risks.
Must be implemented.

A RCTs with CVD outcomes or their meta-
analysis.
- Single trial enough with sufficient power 

and without important limitations.
Strong evidence.

II Conflicting evidence about the benefit 
of a treatment, test or procedure, or 
uncertainty about benefit/risk balance.
May be implemented.

B RCTs with surrogate measures (BP, HMOD) 
or
- Observational studies with CVD 

outcomes, or their meta-analysis.
Moderate evidence.

III Evidence or general agreement that a 
treatment, test or procedure is not 
beneficial, or that potential risks 
outweigh potential benefit.
Should not be implemented.

C Observational studies of surrogate measures 
or with CVD outcomes
or
- With important limitations.
- Expert opinion.
Week evidence.

RCTs: randomised clinical trials; CVD: cardiovascular disease ; BP: blood pressure; HMOD: hypertension mediated 
organ damage.

FIGURE 1 Class of recommendation andAQ21 level of evidence used in the present guidelines supported by the best available evidence.

2026 Latin American consensus on hypertension and metabolic disturbances
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SECTION 2: EPIDEMIOLOGY OF
CARDIORENAL AND METABOLIC
DISORDERS IN LATIN AMERICA
Hypertension is oneof themain risk factors formorbidity and
mortality worldwide. Many recent LATAM publications have
addressed the prevention and control of hypertension in the
region [3,9]. Increasing emphasis is highlighting the complex
relation between metabolic, cardiorenal risk factors, and
hypertension.Metabolic and cardiorenal risk factors not only
increase the incidence of hypertension but also worsen the
prognosis of the cardiorenal and metabolic disorders.

The 2024 LASH hypertension guidelines publication
provided a detailed table of the prevalence of hypertension
for each country in the region, showing a wide range
between 18 and 62% [3]. The high prevalence of hyperten-
sion in LATAM countries is accompanied by low rates of
awareness, treatment, and control. The lowest prevalence
was reported in Peru (23% in malesAQ9 and 18% in females),
while the prevalence exceeded 40% for both males and
females in Argentina, Brazil, Paraguay, and some Caribbean
countries. Among females with hypertension, 72% were
aware, 64% were treated, and 35% of treated were con-
trolled to an SBP/DBP lower than 140/90mmHg, while in
males, only 57% were aware of the condition, 47% were
treated, and 23% of those treated were controlled. These
2024 LASH Guidelines also identified the prevalence of
associated CVRF such as obesity, sedentarism, dyslipidae-
mia, alcohol consumption, and DM2, and major health
indicators that may influence the prevalence and control
of hypertension. In addition, the importance of hypoxia for
those living in the Andean region and other environmental
factors were emphasized [3].

Recent studies from Peru, present an overall hyperten-
sion prevalence of 20.8%. Awareness increased from 49.2%
in 2019 to 55.4% in 2023; treatment rates improved from 27
to 33.7% and BP control among treated patients improved
from 28.3% in 2019, to 33% by 2023. As in other studies,
older individuals and women had a higher prevalence of
hypertension, while regional disparities were evident, with
greater improvements in hypertension control for those
living in the Amazon region [13].

DM2 is a major public health issue across LATAM coun-
tries. Its prevalence has increased because of population
aging and lifestyle changes, with the obesity epidemic
being one of the most important causes. The prevalence
of DM2 in LATAM countries is shown in Table 1[14].

Twelve of the countries identified in Table 1 exhibit a
higher prevalence than the average world value (8.3%),
with Brazil and Mexico having the highest prevalence.
Unfortunately, the available data is limited, and differences
in sampling techniques and diagnostic methods result in
discrepancies between results provided by the Internation-
al Diabetes Federation (IDF) and national surveys. An
example is Argentina, where a national survey suggested
a prevalence of 12.7%, whereas the IDF estimate was 6.2%.

Diabetes is responsible for 12.3% of the total number of
adult deaths in the LATAM region, 58% of which are in
adults younger than 60years. In most countries, DM2 is
among the 10 main causes for hospitalization and need of
medical assistance. In contrast, health expenditure for
diagnosis and management of DM2 is quite low (13% of
the total health expenditure). DM2 frequently starts at an
early age due to maternal malnutrition, low birth weight,
and infant malnutrition, which are all recognized risks for
DM2 in the region.

TABLE 1. Prevalence of type 2 diabetes in different countries of Latin America

Country

Prevalence
according to

IDF (%)

Deaths from
deaths/year
(20–79 years)

Number of people
with undiagnosed

diabetes

Argentina 6.2 15545 629800

Bolivia 6.2 4403 108600

Brazil 8.7 108587 5734300

Chile 9.3 7103 258100

Colombia 8.1 17037 957300

Costa Rica 9.5 1711 114400

Cuba 10.68 7060 321700

Ecuador 5.5 3907 198700

El Salvador 8.7 2926 119200

Guyana 8.1 – 4700

Guatemala 8.4 7709 269700

Honduras 6 1818 102400

M!exico 14.8 85931 4504100

Nicaragua 10 2925 133800

Panam!a 8.5 1318 77400

Paraguay 7.4 2654 106800

Peru 5.6 7129 452300

Puerto Rico 15.4 – 124000

Dominican Republican 8.1 6541 186600

Uruguay 6.6 1095 47300

Venezuela 6.6 10241 469900

IDF, International Diabetes Federation.

Coca et al.
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Obesity has increased to become a progressively greater
problem in LATAM countries in all age groups. Overweight
is present in 57% of adults, and 19% are obese. Obesity is
more frequent among women (24%) than in men (14.6%).
The reported prevalence of obesity in females in El Salvador
and Paraguay is even higher, 33 and 30.1%, respectively.
Among men, the prevalence is highest in Uruguay and
Chile, 23.3 and 22% respectively. In contrast, the overall
prevalence of obesity in Cuban adults is only 13.3%. Forty
percentage of adults in the region have a BMI greater than
25kg/m2 and the average prevalence for obesity in children
in the region is 16% [15,16].

The prospective multinational urban-rural epidemiolog-
ic study (PURE) reported CVRF estimates from 155722
adults in 21 countries, including 24718 persons from five
LATAM countries [17,18]. The study showed that 70% of the
fraction of the attributable population (FAP) for CVD was
related to cardiometabolic, lifestyle, and environment fac-
tors. High BP was associated with a FAP 22% and was the
single most important CVRF, followed by non-high-density
lipoprotein (HDL) cholesterol (FAP 8%), tobacco consump-
tion (FAP 6%), abdominal obesity (FAP 6%), and DM2 (FAP
5%), all of which together represented 47% of the FAP for
CVD.

Prevalence of chronic kidney disease (CKD) in LATAM is
relatively high, with an overall prevalence estimate of
10.5%, partially due to inequity, limited access to renal
replacement therapy, technology, and to nephrologists
and other specialists. There is a strong positive correlation
between Gross National Product (GNP) per person and the
rate of total renal transplants (r¼0.7; P<0.001) [19]. During
the last 30years, the reported prevalence of CKD has
increased dramatically and CKD-related disease has be-
come one of the most common causes of death and
morbidity in all LATAM countries. One of the countries
with the biggest increase in CKD-related mortality is Ecua-
dor, followed by Chile, El Salvador, and Venezuela. A
similar pattern is observed in the DALYs as presented in
Tables 2 and 3[20].

DM2 and hypertension are the main explanations for the
higher standardized mortality rates and DALYs in all coun-
tries of the region, with Panama, M!exico, and Brazil exhib-
iting the highest mortality rates, but there is substantial
heterogeneity.

Heart failure is four times more frequent among patients
who have DM2 compared with those without diabetes,
particularly in individuals with CKD, and 50% of patients
with heart failure have CKD [21]. Numerous studies have
highlighted a strong interaction between DM2, CVD, and
CKD leading to the use of a unified wording: cardio-
metabolic-renal disease (CMRD) [22].

Poor adherence, clinical inertia, and inadequate follow-
up of patients in the LATAM region are an important public
health challenge. Urban areas have better awareness, treat-
ment, and control of hypertension and CMRD. Despite
having adopted unhealthy urban diets and inadequate
physical activity, they have the benefit of a well established
healthcare infrastructure, while rural regions generally lack
healthcare facilities [23]. Even though some rural areas have
improved CVRF control likely because of targeted inter-
ventions, there are important opportunities for prevention
in the face of socioeconomic development and urbaniza-
tion [24].

SECTION 3: DEFINITION AND CLINICAL
CHARACTERISTICS OF OVERWEIGHT
AND OBESITY IN PATIENTS WITH
HYPERTENSION
Overweight and obesity represent a complex multifactorial
pathological condition characterized by an abnormal accu-
mulation of body fat, which results in a well documented
increased risk for a variety of disease outcomes, including
CVD and total mortality. Overweight and obesity can be
classified using different methodological approaches, such
as calculation of BMI, measurement of waist circumference,
the Edmonton Obesity Staging System (EOSS), evaluation

TABLE 2. Standardized mortality due to chronic kidney disease
in Latin American countries

Ranking Country Mortality

1 Nicaragua 83.2 (69.6–96.8)

2 El Salvador 67.3 (50.9–86.8)

3 Mexico 63.7 (55.0–72.2)

4 Guatemala 57.1 (46.4–70.3)

5 Bolivia 55.9 (43.2–69.9)

6 Honduras 55.9 (45.6–71.2)

7 Ecuador 50.5 (40.6–62.5)

8 Venezuela 36.8 (27.9–47.4)

9 Paraguay 34.8 (27.1–44.1)

10 Argentina 28.4 (25.8–30.9)

11 Panama 27.4 (21.3–34.6)

12 Costa Rica 26.6 (20.8–33.1)

13 Peru 24.7 (18.2–32.0)

14 Chile 21.2 (18.8–23.1)

15 Brazil 18.6 (16.9–19.7)

16 Colombia 17.5 (13.6–22.1)

17 Uruguay 15.9 (14.1–17.4)

Data expressed in rate/100000 persons (95% confidence interval). Adapted from
reference [20].

TABLE 3. Standardized disability-adjusted life years due to
chronic kidney disease in Latin American countries

Ranking Country DALYs

1 Nicaragua 2112.0 (1753.7–2500.7)

2 El Salvador 1911.0 (1484.6–2461.3)

3 Mexico 1765.5 (1544.9–2006.2)

4 Guatemala 1498.6 (1213.2–1841.6)

5 Honduras 1407.5 (1152.5–1788.0)

6 Bolivia 1227.2 (956.5–1537.1)

7 Ecuador 1109.0 (899.2–1381.4)

8 Venezuela 1020.9 (801.8–1297.7)

9 Paraguay 894.3 (708.0–1124.9)

10 Panama 787.5 (632.5–964.6)

11 Costa Rica 766.1 (617.1–935.9)

12 Argentina 605.3 (559.4–653.3)

13 Peru 603.4 (470.4–766.6)

14 Brazil 504.2 (465.8–542.5)

15 Colombia 501.4 (407.1–617.5)

16 Chile 463.3 (398.8–476.1)

17 Uruguay 343.2 (314.2–372.7)

Data expressed in rate/100000 persons (95% CI). Adapted from reference [20]. DALYs,
disability-adjusted life years.

2026 Latin American consensus on hypertension and metabolic disturbances
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of the metabolic health profile, and phenotypic determi-
nations [25,26]. In clinical practice, overweight and obesity
are usually assessed by calculation of a BMI, obtained by
dividing body weight (in kilograms) by the square of height
(in meters), as shown in Box 1[25].

Measurement of waist circumference, which is used to
estimate abdominal fat stores, provides additional informa-
tion for estimating the potential impact of overweight and
obesity on cardiorenal and metabolic risk. This evaluation
may allow for differentiation between central (greater risk)
and peripheral fat (less risk) accumulation, with the former
phenotype being characterized bymore pronounced insulin
resistance, hyperleptinemia, neurohumoral activation, and
much greater risk of renal, vascular, and cardiometabolic
complications compared with the latter [25,26]. A recent
study, based on data collected in the Peruvian Demographic
and Health Surveys recommends generating ethnicity-spe-
cific reference curves for waist circumference and waist-to-
height ratio (WHtR) in defining the obese state [27].

As detailed in Section 2, surveys have shown that the
high prevalence of overweight and obesity represents a
worldwide pandemic. Data collected in LATAM countries
show that approximately 34% of adults are overweight and
30% obese [28]. During the past two decades, these figures
almost doubled in LATAM countries and, except for
Colombia, the prevalence is higher in women than in
men [29]. There are National variations in prevalence with
Chile and Argentina having an adult obesity rate at least 30%
[3], whereas the estimates for Venezuela, Per!u ,and Brazil
are slightly lower at 25–30% [30]. If current trends continue,
projections indicate that by the year 2030, the combined
prevalence of overweight and obesity among adults in
many South American countries will be greater than 70%
[25]. Socioeconomic factors, sedentary lifestyle habits, and
increased consumption of ultra-processed foods may rep-
resent the main determinants of this deleterious trend
[28,30]. According to a recent United Nations Children’s
Fund (UNICEF) report, the prevalence of obesity and
overweight is increasing at an accelerated rate in young
persons aged less than 16years in all LATAM countries [31].

Obesity and hypertension are linked [32]. Compared
with nonobese individuals, those who are obese have
higher BP levels, even within the normal range. In a study
of 3216 adults, 58.1% of those with a normal BP had a
normal weight, and only 10.6% were obese, whereas in
those with hypertension, 43.7% were obese [33]. The rela-
tionship between BMI and BP appears to be almost linear,
with the risk of hypertension being 20–30% higher for
every 5% elevation in body weight [32]. Clinical studies
have also shown that maintaining a BMI less than 25kg/m2

represents an effective primary prevention for hypertension
and that weight loss allows achieving a BP reduction in
most hypertensive patients [33].

Pathophysiology of hypertension in obesity
Evidence indicates that obesity may favour the development
and progression of high BP through a variety of pathophysi-
ological mechanisms summarized in Box 2[32,33].

Clinical outcomes in patients with obesity and
hypertension
Obesity and high BP are associated with an increase in
global cardiovascular risk [34]. This includes LVH, LV dia-
stolic dysfunction, hypertensive heart disease, atrial fibril-
lation, and chronic heart failure [11–12]. It also includes
occurrence of coronary artery disease (CAD), ischaemic
and haemorrhagic stroke, CKD, peripheral vascular dis-
ease, metabolic syndrome, and DM2 [33,34].

Obstructive sleep apnoea syndrome (OSAS) is a frequent
clinical complication of obesity, which results from upper
airway collapse causing intermittent hypoxia and hyper-
capnia [35]. This complication is present in a considerable
number of patients with obesity and difficult-to-treat or
resistant hypertension, which are commonly associated
with obesity resulting from multiple and complex patho-
physiological mechanisms. A longitudinal study of more
than 10000 adults found that low nocturnal oxygen satura-
tion and an apnoea/hypopnoea index greater than 20 units
significantly predicts the risk of major life-threatening car-
diac rhythm disturbances and sudden cardiac death [35].
Continuous positive airway pressure application may coun-
teract the above-mentioned alterations, also favouring a
small but significant reduction in BP [35].

Treatment of obesity in patients with
hypertension
Nonpharmacological interventions to reduce body weight
include behaviour change interventions aimed at caloric
reduction and increased physical activity [36,37], all inter-
ventions being tailored to the individual patient by health

Box 1 Definition of different weight categories by BMI in Western
populations

! Underweight: BMI <18.5kg/m2

! Healthy weight: BMI 18.5–24.9kg/m2

! Overweight: BMI 25.0–29.9kg/m2

! Obesity: BMI 30.0–39.9kg/m2

! Severe obesity: BMI #40.0kg/m2

Box 2 Pathophysiological mechanisms in obesity-induced hypertension

Haemodynamic alterations
! BP-related volume overload
! Increased cardiac output
! Increased total peripheral resistance
Neurohumoral activation
! Increased renal sodium reabsorption
! RAS system activation
! Neuroadrenergic overdrive activation (muscle sympathetic nerve traffic,
plasma norepinephrine, increased heart rate at rest)

Metabolic alterations
! Increased insulin resistance
! Hyperleptinemia
! Pro-inflammatory cytokines (TNF-a and interleukin-6)
Structural and functional vascular abnormalities
! Endothelial dysfunction
! Increased oxidative stress
! Augmented wall thickness
! Reduction in the wall-to-lumen ratio
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professionals (Box 3). Regular aerobic exercise reduces SBP
by 2–4mmHg in normotensives and 5–8mmHg in hyper-
tension patients, with beneficial effects for lipid and glucose
control [32]. All intensities of exercise are beneficial for BP.
Combining dynamic resistance enhances the BP-lowering
effect of aerobic exercises (Box 3). Even when restricted to
1 or 2 days per week, as is the case for ‘Weekend Warriors’,
aerobic exercise programs lower BP and are associatedwith
less CVD and all-cause mortality. Isometric resistance exer-
cise also induces large reductions in BP [10].

A heart-healthy diet such as the DASH or Mediterranean
diets is effective in BP and weight lowering as well as
improvements in other CVD risk factors [3]. Meta-analysis
of RCTs suggest about 1mmHg SBP reduction for every
kilogram of body weight loss. Among specific predictors
associated with weight loss interventions, greater initial
weight loss and higher adherence to lifestyle advice are
associated with a greater weight loss success [32]. Older
adults, those who have a higher socioeconomic status, have
experiencedaCVDevent, or express interest in theproposed
interventionareespecially likely to succeedwithbehavioural
change strategies, including weight loss interventions [10].

In patients with obesity who fail nonpharmacological
interventions, medications for obesity management (phenter-
mine, orlistat, phentermine-topiramate, naltrexone-bupro-
pion, liraglutide, semaglutide, and tirzepatide) may be used
[38]. Themaindrug therapies forweight loss andBP reduction,
in conjunction with behavioural strategies, are the GLP-1
agents such as semaglutide and tirzepatide. These latter drugs
reduce obesity-related comorbidities andBP. Semaglutide has
shown to reduce CKD progression and overall cardiovascular
mortality [39,40].

Bariatric surgery is an effective therapeutic alternative to
drugs in severe obesity inducing substantial metabolic
improvements through mechanisms that go beyond weight
loss alone and reduces overall cardiovascular mortality [40]
(Box 3). Surgical procedures directly address the underlying

pathophysiology of obesity-related cardiometabolic disease
[41]. Patients with obesity and hypertension who underwent
Roux-in-Y gastric bypass in RCTs experienced significantly
higher rates of hypertension remission and were able to
discontinue multiple antihypertensive agents [42]. In those
with DM2 and CKD, surgery led to superior and sustained
weight reduction compared to intensive medical therapy
[43]. Long-term data shows that bariatric surgery results in
durable total body weight loss of approximately 25%, ac-
companied by rapid and sustained improvements in key
metabolic parameters [44] and 24hambulatoryBPvalues and
BP variability up to 6months after surgery [45]. Current
guidelines support earlier referral for surgical evaluation in
patients with morbid obesity who do not achieve adequate
weight control with lifestyle and pharmacotherapy [46].

Individualized weight loss interventions, including CVRF
control and treatment of comorbidities, reduce weight-
related complications but do not result in a normal cardio-
vascular risk profile [47]. This ‘residual risk’ is not specific
for patients with obesity, being seen also in patients with
well treated heart failure or hypertension [48].

SECTION 4: DEFINITION AND
DIAGNOSIS OF PREDIABETES AND TYPE
2 DIABETES
Prediabetes andDM2are conditionscharacterizedbyelevated
blood glucose levels, which result from varying degrees of
insulin resistance and impaired insulin secretion. Accurate
definition and diagnosis of these conditions are essential for
effective prevention and management of complications.

Prediabetes
Prediabetes is a condition characterized by blood glucose
levels that are higher than normal, but not high enough to
be classified as DM2. It is typically identified through
specific diagnostic criteria, including impaired fasting glu-
cose (IFG), impaired glucose tolerance (IGT), or elevated
HbA1c levels. This condition signals an increased risk for
developing DM2, as well as CVD [49]. The American Dia-
betes Association (ADA) recommends universal screening
every 3years for prediabetes among all adults aged 35years
or older regardless of risk factors [49,50]. Box 4 shows the
major risk factors for prediabetes.

Type 2 diabetes
DM2 is a chronic metabolic disorder resulting from a
combination of insulin resistance and inadequate insulin
production. It is the most common form of diabetes and is
characterized by persistent hyperglycaemia. Over time,

Box 3 Treatment strategies for patients with obesity

Nonpharmacological interventions
! Regular aerobic exercise (brisk walking, running, swimming, or
dancing)

! Dynamic resistance exercises (push ups or pull ups)
! Isometric resistance exercise (yoga poses and wall planks)
! Combining exercise tailored to willingness and capacity of each patient
! Mediterranean or DASH diets
! Sodium reduction and enhanced potassium intake
! Alcohol abstinence or at least reduction to moderate intake
Pharmacological treatment
! GLP-1 agents preferred (semaglutide, tirzepatide)
! Second-line agents (phentermine, orlistat, phentermine-topiramate,
naltrexone-bupropion, liraglutide)

Bariatric surgery
! Modulates gut hormones
! Reduces insulin resistance
! Alter bile acid signalling
! Improves hepatic function
! Decreases systemic inflammation
! Improves glycaemic control
! Lowers 24-h ambulatory BP values and BP variability
! Improves lipid profile
! Reduces body weight of approximately 25%

Box 4 Major risk factors for prediabetes

! Family history of diabetes
! Older age
! Overweight or obesity
! Physical inactivity
! History of gestational diabetes mellitus (GDM)

2026 Latin American consensus on hypertension and metabolic disturbances
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DM2 can lead to serious microvascular and macrovascular
complications, affecting the eyes, kidneys, nerves, and
cardiovascular system.DM2 is diagnosed when blood glu-
cose levels reach or exceed defined thresholds. The diag-
nosis may bemade based on fasting plasma glucose, an oral
glucose tolerance test (OGTT), or HbA1c measurements.
Individuals with DM2 often exhibit elevated blood sugar
levels that are persistent over time, indicating impaired
insulin action and/or secretion [49].

Specifically, the ADA classifies prediabetes as a fasting
plasma glucose between 100 and 125mg/dl, a 2-h plasma
glucose of 140–199mg/dl during an OGTT, or a HbA1c
value ranging from 5.7 to 6.4%. DM2 is diagnosed when
fasting plasma glucose is 126mg/dl or higher, 2h plasma
glucose reaches 200mg/dl or higher, or HbA1c is 6.5% or
greater. These benchmarks help clinicians distinguish be-
tween normal glycaemic states, prediabetes, and diabetes,
enabling timely identification and intervention [49].

In summary, definition of either prediabetes or DM2 is
based on established blood glucose or HbA1c levels. Early
identification is crucial for implementation of strategies
that can prevent or delay the progression of these con-
ditions and reduce the risk of associated complications
(Table 4).

SECTION 5: DEFINITION, DIAGNOSIS,
AND CLASSIFICATION OF
HYPERTENSION: BLOOD PRESSURE
TARGETS IN PATIENTS WITH OBESITY
AND TYPE 2 DIABETES
The sustained elevation of BP in the arterial system, which
defines hypertension, leads to increased cardiovascular and
renal dysfunction and damage. It is the result of multiple
interacting factors, including genetic factors and the dysre-
gulation of physiological systems such as the CNS, the RAS,
and the endothelial dysfunction. Two of the most common
metabolic conditions closely linked with the development
and consequences of hypertension are obesity and diabetes.

Diagnosis of hypertension
Hypertension is an arbitrary but useful category of high BP
that is typically used to identify the level of BP at which

antihypertensive medication is added to nonpharmacolog-
ical BP-lowering therapy. BP is a highly variable parameter,
which is why it is necessary to confirm the presence of
hypertension not only with at least two measurements
during two visits but also with out-of-office BP monitoring,
which also permit to identify the related BP phenotypes
including nocturnal hypertension, commonly associated
with obesity, in particular when complicated by OSAS
[51]. However, the BP thresholds for defining hypertension
are still a matter of controversy, with different criteria
supported by the ESH [52] and LASH [3], in contrast AQ10with
the ESC [53] and the ACC/AHA [54].

The 2023 ESH hypertension guidelines [52] and the 2024
LASH hypertension guidelines [3] considered the threshold
for diagnosis 140/90mmHg. Table 5 shows the different
categories and grades according BP levels.

In addition to the category based on office BP levels,
guidelines also distinguish three stages of hypertension
according to the presence of HMOD and/or established
cardiac, cerebral or renal disease, as shown in Table 6.

Diagnosis by out-of-office blood pressure
measurements
The introduction in the diagnostic process of 24-h ambula-
tory blood pressure monitoring (ABPM) and home blood
pressure monitoring (HBPM) offers an important help at the
time of diagnosis and during follow-up. Most clinicians do
not have easy access to 24-h ABBP AQ11measurements, and the
cost is high. The HBPM cost is lower than that ARBP, is
affordable, accessible, and in much greater use as an out-of-
office BP measurement method in most LATAM countries.
Recommendations applying to both methods are summa-
rized in Box 5. Table 7 shows the thresholds and categories
for equivalences in between office and ambulatory BP.

TABLE 4. Criteria for the diagnosis of diabetes and prediabetes
in nonpregnant individuals

Condition Diagnostic test Criteria

Prediabetes Fasting plasma glucose (FPG) 100–125mg/dl
(5.6–6.9mmol/l)

Oral glucose tolerance test
(OGTT), 2-h

140–199mg/dl
(7.8–11.0mmol/l)

Haemoglobin A1c (HbA1c) 5.7–6.4%

Type 2 diabetes Fasting plasma glucose (FPG) #126mg/dl
(#7.0mmol/l)

Oral glucose tolerance test
(OGTT), 2-h

#200mg/dl
(#11.1mmol/l)

Haemoglobin A1c (HbA1c) #6.5%

Random plasma glucose
(with symptoms)

#200mg/dl
(#11.1mmol/l)

Data from [49,50].

TABLE 5. Classification and definitions of hypertension
categories by office blood pressure values proposed in the
ESH 2023 and LASH 2024 hypertension guidelines

Category SBP (mmHg) DBP (mmHg)

Optimal <120 <80

Normal 120–129 80–84

High-normal 130–139 85–89

Hypertension (grade 1) 140–159 90–99

Hypertension (grade 2) 160–179 100–109

Hypertension (grade 3) #180 #110

Isolated systolic hypertension #140 <90

Isolated diastolic hypertension <140 #90

Data from [3,52].

Box 5 Recommendations for clinical use of out-of-office blood pressure

24-h ABPM
! Can be considered alongside office BP monitoring to improve CV risk
prediction and confirm the diagnostic of hypertension

! Recommended to identify WHC, MH, as well as nocturnal phenotypes
! Mandatory for diagnosis of true resistant hypertension
Self-HBPM
! Can be considered to confirm the diagnostic of hypertension when
24-h ABPM is not reachable

! Recommended for treatment follow-up, but not for diagnosis

Coca et al.
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New diagnostic criteria from the ESC and ACC/
AHA for definition of hypertension
The ESC [53] and the ACC/AHA [54,55] have introduced new
thresholds to define hypertension using lower BP values
and more simplified categories. Overall, both organizations
lowered the threshold for defining hypertension by office
BP values to at least 130/80mmHg. Consequently, the
recommended threshold and correspondence for ABPM
and HBPM values are also lower. These new criteria are
not recognized worldwide, and LATAM and ESH guidelines
continue using the traditional thresholds to define hyper-
tension. This consensus adheres to BP levels of at least 140/
90mmHg for definition of hypertension.

Blood pressure targets for diabetic patients
The most frequent characteristics of BP phenotypes in
diabetic patients are SBP elevationwith wide pulse pressure
(PP), high SBP variability, nondipping pattern, salt sensitiv-
ity, resistant hypertension, and a tendency towards hyper-
kalaemia. Furthermore, masked hypertension in which BP
is nonhypertensive in the office but hypertensive outside
the office, is much more prevalent in patients with diabetes
than in the general population, and orthostatic hypotension
may be present in advanced disease.

There has been considerable debate about whether to
recommend standard or intensive treatment in diabetic
patients. The controversy surrounding the use of intensive
antihypertensive treatment to achieve a SBP of around 120
mmHg and a DBP of around 70mmHg, or to maintain
treatment that achieves BP targets less than 140/90mmHg
remains unsolved.

Intensive antihypertensive treatment reduced MACE and
mortality in the SPRINT [56]. A post hoc analysis of the
ACCORD BP trial that split the study population into those

with similar criteria to those of the SPRINT trial showed that
patients eligible for the SPRINT trial obtained more benefits
from intensive antihypertensive treatment [57]. However,
while these post hoc analyses provide information to be
explored in future studies, the fact that the SPRINT trial did
not include patients with DM2 weakens support to current
recommendations. All the independently generated con-
temporary clinical practice guidelines minimally recom-
mend an average treated SBP less than 130mmHg, being
these treatment goals derived from interpretation of RCTs
evidence, whereas the DBP goals are merely imputed goals.

The impact of intensive DBP lowering was independent
of baseline values in patients receiving standard glucose-
lowering treatment, suggesting that a low baseline DBP is
not an impediment for intensive antihypertensive treatment
when SBP reduction is required [58].

In the BPROAD trial in 12821 Chinese adults with
hypertension and DM2 were randomized to a SBP target
less than 120mmHg or less than 140mmHg. Intensive
treatment reduced the composite primary outcome of non-
fatal stroke, nonfatal myocardial infarction (MI), treatment
or hospitalization for heart failure, or death from cardio-
vascular causes [hazard ratio 0.79; 95% confidence interval
(CI) 0.69–0.90; P<0.001] [59]. Table 8 summarizes the
recommended BP targets for diabetic patients in different
guidelines.

Blood pressure targets for patients with
hypertension and obesity
Obesity is a major risk factor for developing hypertension
and weight gain, including overweight and obesity, are
important contributors to high BP. On the other hand,

TABLE 6. Stages of hypertension according to the presence of
hypertension-mediated organ damage and/or established
clinical disease

Stage 1 No HMOD or established CVD, including CKD stage 1 and 2

Stage 2 Presence of HMOD or CKD grade 3 or diabetes

Stage 3 Established CVD or CKD #110 grade 4

Data from [3,52]. CKD, chronic kidney disease; CVD, cardiovascular disease; HMOD,
hypertension-mediated organ damage.

TABLE 7. Correspondence of self-measured blood pressure
values at home (HBPM) and 24-h ABPM values with office
blood pressure

Office
(mmHg)

HBPM
(mmHg)

Day-time
ABPM
(mmHg)

Night-time
ABPM
(mmHg)

24-h
ABPM
(mmHg)

120/80 120/80 120/80 100/65 115/75

130/80 130/80 130/80 110/65 125/75

140/90 135/85 135/85 120/70 130/80

ABPM, ambulatory blood pressure monitoring; HBPM, home blood pressure monitoring.

TABLE 8. Blood pressure targets recommended in different guidelines

Guideline Recommended target Notes

ESC/EASD (European
Society of Cardiology/European
Association for the Study of
Diabetes, 2023) [60]

SBP 120–129mmHg (if tolerated);
avoid <120mmHg. BP <140/80mmHg
acceptable for older or frail patients.

Aim for DBP <80mmHg

ESH 2023 [52] SBP < 130mmHg
<140/80mmHg acceptable in
older or frail patients

Aim for DBP <80mmHg
Consider nondipping phenotype

ESC 2024 (53) SBP 120–130mmHg Aim for DBP <70mmHg

LASH 2024 [3] SBP < 130mmHg
<140/80mmHg acceptable in older or
frail patients

Aim for DBP <80mmHg

ADA (American Diabetes
Association, 2025) [49]

<130/80mmHg if it can be safely achieved For most adults with diabetes
and hypertension. Individualize
based on comorbidities, risk of treatment
side effects, and patient preference

AHA/ACC 2025 (55) SBP <130mmHg, with encouragement to
achieve <120mmHg if tolerated

Aim for DBP <80mmHg

2026 Latin American consensus on hypertension and metabolic disturbances
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hypertension is one of the most common complications of
obesity. For obese individuals, the BP target is generally the
same as for the general hypertensive population, unless
specific comorbidities dictate otherwise [61]. The presence
of altered carbohydrate metabolism (prediabetes), renal
dysfunction (including albuminuria), or cardiovascular dis-
ease are determinant (Table 9).

SECTION 6: SOCIOECONOMIC, ETHNIC,
NUTRITIONAL, AND GEOGRAPHICAL
CHARACTERISTICS ASSOCIATED WITH
THE RISK OF HYPERTENSION,
OBESITY, AND TYPE 2 DIABETES IN
LATIN AMERICA
Current evidence, mainly from low-income and medium-
income countries, highlights the central role of social deter-
minants on health in shaping the unequal distribution of
hypertension, obesity, and DM2 across populations. Multi-
ple cohort studies demonstrate that lower socioeconomic
status, minority ethnic backgrounds (particularly Afrodes-
cendants and Hispanic populations in the United States),
adverse nutritional environments, and specific geographi-
cal characteristics are consistently associated with higher
risk of these cardiometabolic conditions. These associations
are multifactorial and persist even after adjustment for
traditional clinical and behavioural cardiovascular risk fac-
tors [62].

GNP and economic development have improved slowly
in the region: 1.8% during 2024 and 2.1% during 2025. Some
sub-regions, such as the Caribbean (2.6%), Mexico, and
Central America (3.2%) have experienced better economic
development than South America (1.5%) [63]. The biggest
countries have the largest economies, includingMexico and
Brazil followed by Argentina, Colombia, and Chile. Life
expectancy shows great variation within LATAM countries,
from 68.7years in Bolivia to 81.4years in Chile [64]. Al-
though not absolute, there is a significant correlation be-
tween GNP and life expectancy from birth (r¼0.74; P<
0.001).

One of the economic variables that predicts health out-
comes best is distribution of wealth within a population,
and one of the best wealth and health predictors is the Gini
Index. It estimates the distribution of wealth within coun-
tries ranging from 0 (perfect equality) to 100 (highest
inequality) [63]. LATAM is one of the world regions with
the highest Gini Index, with an average of 45.5 (40.7–53.9),

a value representing a significant economic inequity within
the population.

Limited education and residence in high-poverty areas
are strongly associated with higher prevalence and earlier
onset of hypertension, obesity, and DM2. More than half
(55%) of the high-school students in LATAM countries are
not capable of comprehensive reading. In mathematics, the
situation is even worse, with 75% not having the basic skills
[66]. The poorest quintile of students has an 8-year deficit in
their educational achievement compared to the average in
OECD (Organization for Economic Co-operation and De-
velopment) countries. Paraguay, The Dominican Republic,
and El Salvador have a deficit of 7years. Only 30% of those
with age eligible to seek a university education are enrolled,
and 27% of children abandon school prematurely, often at
an early stage, with great heterogeneity by social status and
geography.

The effects of low education and residence in high-
poverty areas are independent of the genetic risk and
may triple disease prevalence, with income and education
serving as major mediators of racial disparities [62]. Conse-
quently AQ12, Afrodescendants and Hispanic populations have
the highest rates of cardiometabolic risk factors. Adult
Afrodescendants double the prevalence of hypertension
compared with Caucasians and show higher cardiovascular
mortality. These disparities extend beyond socioeconomic
factors, reflecting the impact of structural racism, unequal
healthcare access, and adverse early-life exposures [67]. In
fact, Brazilian Afrodescendant populations are 1.40 times
more likely to be obese compared with non-Afrodescend-
ant individuals. Regarding BP control, Afrodescendants also
exhibit a 1.49-fold higher risk of uncontrolled hypertension
[68].

Another key issue involves nutritional factors. Dietary
patterns in many LATAM countries are characterized by
high consumption of processed and ultraprocessed foods,
sodium, and saturated fats, components strongly linked to
increased risks of hypertension and DM2, particularly
among Afrodescendants. These vulnerabilities are further
exacerbated by food insecurity and limited access to
healthy food options, which disproportionately affect
low-income and minority households [69]. In addition,
geographical characteristics in rapidly developing regions
and among migrant populations exposed to obesogenic
environments add an additional layer of complexity [70].

In a cross-sectional study from the Brazilian Hyperten-
sion Registry, cardiometabolic multimorbidity was inde-
pendently associated with male sex, dyslipidaemia, heat
failure, and prior coronary artery bypass grafting, while no
association was observed with CKD. Diabetes was the most
prevalent single condition (32.7%), and the most frequent
combination (5.6%) was DM2 with MI [71].

Two prospective cohort studies have assessed the deter-
minants of obesity, DM2, and hypertension in LATAM and
their association. The CESCAS (Centro de Excelencia en
Salud Cardiovascular para el Cono Sur) study included 7524
women andmen aged 35–74years, randomly selected from
four cities in the Southern Cone of LATAM (Argentina,
Chile, and Uruguay) between February 2010 and December
2011. The prevalence of hypertension was 42.5%, and male
gender, older age, parental history of hypertension, lower

TABLE 9. Bloodpressure targets recommended in obese patients
with hypertension

Population Target BP

General hypertensive adult
individuals including obese,
aged 18–79 years

<130/80mmHg

Older than 80 years and
frail patients

<140/90mmHg (individualized)

Patients with hypertension
and Diabetes, or CKD, or CVD

<130/80mmHg

Data from [3,52,61]. BP, blood pressure; CKD, chronic kidney disease; CVD,
cardiovascular disease.
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education, heavy alcohol drinking, diabetes, overweight,
obesity, central obesity, and serum total cholesterol were
significantly associated with BP level in a multivariate
logistic regression analysis [72].

Obesity was a significant risk factor in the CESCAS study
with a prevalence of 35.7% and a prevalence of central
obesity of 52.9%. It was higher in women and even higher
in women with lower education. Among men, obesity was
associated with a higher prevalence of DM2 (OR 2.38, 95%
CI 1.86–3.05), hypertension (OR 2.79, 95% CI 2.32–3.36),
dyslipidaemia (OR 1.83, 95% CI 1.50–2.24), low physical
activity (OR 1.38, 95% CI 1.14–1.68), and a lower preva-
lence of smoking (OR 0.65, 95% CI 0.53–0.80). In women,
obesity was associated with a higher prevalence of DM2
(OR 3.01, 95% CI 2.42–3.74), hypertension (OR 2.40, 95% CI
2.05–2.80), dyslipidaemia (OR 1.69, 95% CI 1.45–1.98), low
physical activity (OR 1.38, 95% CI 1.18–1.62), and smoking
(OR 0.58, 95% CI 0.48–0.70) [73]. Diabetes prevalence was
associated with older age, family history of DM2, lower
educational attainment, overweight, obesity, central obesi-
ty, low physical activity, hypertension, hypercholesterol-
emia, and hypertriglyceridemia [74].

The PURE (Population Urban and Rural Epidemiology)
study included 24718 participants from Argentina, Brazil,
Chile, and Colombia. With a mean follow-up of 10.3years,
the largest population-attributable fractions (PAFs) for inci-
dent cardiovascular disease were due to hypertension
(18.7%), abdominal obesity (15.4%), tobacco use (13.5%),
low strength (5.6%), andDM2(5.3%). The largestPAFs for all-
cause mortality were associated with smoking (14.4%), hy-
pertension (12.0%), low education (10.5%), abdominal obe-
sity (9.7%), and DM2 (5.5%) [75]. In the PURE global cohort
(n¼182375), MACE were more common among those with
low levels of education in all countries, but much more so in
low-income countries. After adjustment for wealth and other
factors, the hazard ratio comparing low level vs. high level of
education was 1.23 (95% CI 0.96–1.58) for high-income
countries, 1.59 (95% CI 1.42–1.78) in middle-income coun-
tries, and 2.23 (95% CI 1.79–2.77) in low-income countries.
Results regarding all-cause mortality were in line [76].

SECTION 7: HYPERTENSION, OBESITY,
AND TYPE 2 DIABETES IN CHILDREN
AND ADOLESCENTS
The prevalence of obesity, hypertension, and DM2 in
children and adolescents differ substantially between de-
veloped and nondeveloped countries, shaped by socioeco-
nomic, environmental, and healthcare factors [77,78].

Prevalence of obesity
The global prevalence of obesity in children aged 5–19 has
risen from 3% in 2000 to 9.4% in 2024, accounting for 188
million obese children in the world [77]. The prevalence is
higher in high-income countries, with rates exceeding 15%
in Northern America and Polynesia, while the lowest (under
4%) prevalence is in some developed Western European
countries and many of the least-developed countries in
Africa and Melanesia [79]. In developed settings, high
obesity rates are linked to processed food consumption,

sedentary lifestyles, and higher caloric intake, whereas in
nondeveloped countries, lower prevalence is often due to
poverty and food insecurity. However, as nondeveloped
countries undergo economic development and urbaniza-
tion, rates of childhood obesity are rising, particularly
among more affluent urban populations. Notably, even
among high-income countries, there is significant hetero-
geneity, with the USA showing much higher paediatric
obesity rates than Japan, likely due to differences in dietary
patterns and lifestyle [79]. A recent study in 6494 753
Brazilian children up to 10years old (mean 3.6$2.8years;
51.5% girls) the prevalence of overweight was 12.61% and
the prevalence of obesity 7.54%. Estimated obesity preva-
lence at 5years of age was 8.48%, increasing to 10.09% at 9
years of age, being more frequent in boys (14.12%) than
girls (10.09%) and higher among Whites than in Mulatto
[80]. This study highlights persistent regional and ethno-
racial disparities in both growth faltering and excess weight
gain, signalling the need for preventive interventions in
prenatal care, during the first 2years of life, and support for
a healthier diet starting at birth.

Prevalence of hypertension
The prevalence of hypertension in children and adolescents
is closely associated with obesity across all regions. In
developed countries, hypertension prevalence among chil-
dren with obesity can reach up to 39%, compared to 2–10%
in those of healthy weight. In nondeveloped countries,
while overall hypertension prevalence may be lower, the
association with obesity remains strong. Secular trends in
BP among adolescents show variability: for the United
States and China have stable or declining rates of elevated
BP despite rising obesity, whereas some countries such as
Seychelles have experienced increases. These differences
may reflect variations in dietary sodium intake, physical
activity, and healthcare access [81–83]. Hypertension in
children and adolescents is a life course problem with
negative and severe consequences in target organs such
as LVH or subtle impaired cognitive function [84,85].

Prevalence of type 2 diabetes
The incidence of early-onset DM2 is increasing globally,
with the most rapid rises observed in middle-income and
low-income countries, as they urbanize and adopt West-
ernized diets and lifestyles. In high-income countries, early-
onset DM2 disproportionately affects lower socioeconomic
groups, while in low-income countries, it is more common
among urban and affluent populations. The burden of
DM2, measured by incidence, disability-adjusted life years
(DALYs), and mortality, is highest in countries with low-
middle andmiddle sociodemographic indices, but mortality
is greatest in the lowest income settings due to limited
healthcare access and delayed diagnosis. High BMI is the
leading risk factor for early-onset DM2 worldwide, but the
contribution of other risk factors, such as air pollution and
poor diet, varies by region [69,86–88].

Children healthcare disparities and outcomes
High-income countries generally have better healthcare
infrastructure, enabling earlier diagnosis and more effective
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management of these conditions, resulting in less outcomes
and reduced mortality. In contrast, low-income countries
face challenges related to diagnostic capacity and treatment
availability, leading to higher morbidity and mortality,
especially for diabetes and its complications [69,86–88].
The interplay of socioeconomic status, urbanization, die-
tary patterns, and healthcare access drives these global
disparities in hypertension, obesity, and DM2 among chil-
dren and adolescents [69,79,83,86,87].

Diagnosis and treatment of obesity and
hypertension in children and adolescents
According to the WHO references for children and ado-
lescents, overweight is defined as a BMI greater than one
standard deviation, and obesity greater than two standard
deviations above the median [78]. The definition of hy-

pertension in childhood is arbitrary and based on the
normal distribution of BP in healthy children. Recommen-
dations for office BP measurements [84,89] are shown in
Fig. 2.

Diagnostic criteria for hypertension in children underlie
on the concept that BP in children increases with age and
body size, making it impossible to use a single BP level for
hypertension definition. Diagnosis is based on office BP
values. Table 10 shows the different office BP categories
defined in the ESH hypertension guidelines [84].

Although using office BP for hypertension definition,
performance of out-of-office BP in children and adolescents
has gained relevance, and recent guidelines recommend
the assessment of 24h ABPM in this age group whenever
possible [84,89]. Recommendations for clinical use of 24-h
ABPM and HBPM are summarized in Box 6.

● Use the appropriate cuff size according to bladder width (40% of the arm circumference) and length (4 
x 8 cm, 6 x 12 cm, 9 x 18 cm, 10x 24 cm), to cover 80-100% of the individual’s arm circumference.

● The auscultatory method is recommended and phase I and V (disappearance) Korotkoff sounds are 
used to identify systolic and diastolic blood pressure, respectively.

● If the oscillometric method is used, the model used needs to be validated. If hypertension in detected 
by the oscillometric method, it needs to be confirmed using the auscultatory method.

● Children from 3 years of age who are seen in a medical setting should have their BP measured. In 
younger children, BP should be measured under special circumstances that increase the risk for 
hypertension: neonatal conditions requiring intensive care, congenital heart disease, renal disease, 
treatment with drugs known to raise BP, and evidence of elevated intracranial pressure.

● To measure BP in both arms at first visit to detect possible differences. In this instance, take the arm 
with the higher value as the reference.

FIGURE 2 Recommendations for office blood pressure measurements in children.
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Treatment of hypertension and obesity in
children and adolescents
The decision to initiate antihypertensive treatment should
not be taken on BP levels alone but should consider the
presence of HMOD and comorbidities. Lifestyle interven-
tions incorporating a dietary component along with exer-
cise or behavioural therapy can lead to improvements in
both weight and cardiometabolic factors, including BP in
overweight and obese children (Table 11) [84,91].The
choice of initial antihypertensive medication in children
with obesity-related hypertension should consider the un-
derlying pathophysiology and the presence of concurrent
disorders. The metabolic adverse effects of diuretics and
beta-blockers on glucose and lipid metabolism negatively
affect the choice of these drugs, making preferable those
with metabolic neutral effects such as angiotensin-convert-
ing enzyme inhibitors (ACEi) and angiotensin receptor
blockers (ARBs) [84,92].

Low-dose monotherapy is preferred as initial antihyper-
tensive treatment strategy. If there is no appropriate re-
sponse after 4–8weeks, full dose should be prescribed. If
BP control is not achieved or adverse effects appear with
high doses of the initial drug, switch to another drug. In the
case that BP control is not achieved, it is mandatory to look
for a secondary cause of hypertension on top of obesity,
and a combination therapy is required with dihydropyr-
idine calcium channel blocker (CCB) being the next step
[84].

It is important to emphasize that despite some key
differences between the European and American Guide-
lines, there is an agreement on the diagnostic methodology
and treatment in children with hypertension [84,93].

The migratory effect on the prevalence of
obesity and hypertension in Latin American
children and adolescents
Cardiometabolic risk factors (CMRF), such as obesity and
hypertension, have amultifactorial origin, including genetic
predisposition, epigenetics, environmental, and cultural
factors, which contribute to its high prevalence and to its
complex management.

Challenges of migration in children include socioemo-
tional difficulties. Children and adolescents face health and
safety risks due to lack of access to healthcare and educa-
tion, and negative childhood experiences have been
reported among young adults with hypertension [94].

Acculturation has been examined for its effects on
LATAM’s health. Research studies on acculturation in
LATAM have shown that the more highly acculturated
immigrants, and their subsequent generations, have less
optimal developmental and health outcomes than new-
comer immigrants, despite having better resources and
social integration [95].

Acculturation of LATAM people to US behaviours and
practices is associated with worse diet quality [96,97].
Length of residency in the USA predicts moderate and
extreme obesity among LATAM people, suggesting that
prolonged exposure to the new culture is a major risk
factor for obesity, mediated primarily by sedentary lifestyle
[96]. Individual socioeconomic status predicts obesity and

TABLE 10. Classification of blood pressure categories

Age 0–15 years Age #16 years

Category SBP/DBP percentiles SBP/DBP values

Normal <90th <130/85mmHg

High Normal #90th percentile to
< 95th percentile

130–139/85–89mmHg

Hypertension #95th percentile #140/90mmHg

Stage 1 hypertension 95th percentile to
99th percentile
plus 5mmHg

140–159/90–99mmHg

Stage 2 hypertension >99th percentile
plus 5 mmHg

160–179/100–109mmHg

Isolated systolic
hypertension

SBP #95th
percentile and
DBP <90th
percentile

#140/<90mmHg

Reference values for percentiles defined according to the reference [90]. The BP values
for 16years and older are defined according to the reference [52].

Box 6 Clinical use of ambulatory blood pressure in children and adolescents

24-h ABPM
! Can be considered alongside office BP monitoring to confirm the
diagnostic of hypertension

! Recommended to identify WHC and MH, as well as nocturnal
phenotypes

! Mandatory for diagnosis of true resistant hypertension
HBPM
! Recommended for follow-up treatment, but not for diagnosis

ABPM, ambulatory blood pressure monitoring; HBPM, home blood pressure
monitoring; MH, masked hypertension; WHC, white-coat hypertension.

TABLE 11. Lifestyle recommendations to reduce blood pressure
and BMI

General recommendations

! Implement the behavioural changes (physical activity and diet) tailored to
individual and family characteristics

! Involve the parents/family as partners in the behavioural change process
! Encourage smoke-free environment throughout all stages of life,
including discouraging maternal smoking

! Provide educational support and materials
! Establish realistic goals
! Develop a health-promoting reward system
! Body mass index
BMI <85th percentile: maintain BMI to prevent overweight
BMI 85–95th percentile: weight maintenance (younger children) or gradual
weight loss in adolescents to reduce BMI to <85th percentile

BMI >95th percentile: ggradual weight loss (1–2 kg/month) to achieve a
value <85th percentile

! Physical activity
Children and youth aged 5–17 years should accumulate at least 60min of
moderate-to-vigorous-intensity physical activity daily. Amount of physical
activity greater than 60min provides additional health benefits.

Most of the daily physical activity should be aerobic. Vigorous-intensity
activities should be incorporated, including those strengthening muscle
and bone, at least three times per week

Avoid more than 2h daily of sedentary activities
Competitive sports participation should be limited only in the presence of
uncontrolled stage 2 hypertension

! Diet
Avoid intake of excess sugar, excess soft drinks, saturated fat and salt and
recommend fruits, vegetables and grain products

Limit salt intake

Data from [84,92].
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related comorbidities, and greater household income and
higher educational completion is associated with lower risk
of obesity and greater chance of weight loss success [96].

Parental influence impacts obesity management in chil-
dren with parenting style, feeding practices, and modelling
of healthy behaviours, all influencing a child’s eating be-
haviour. Reports suggests that children who live with
grandparents are more likely to be overweight [98–100].

It is, therefore, critical to understand the family dynamics
when managing obesity in LATAM children and adoles-
cents. Healthcare provider-related factors can affect obesity
management in LATAM communities due to insufficient
healthcare providers with a LATAM background in the
United States. Low English proficiency and the shortage
of LATAM healthcare providers can lead to language bar-
riers, negatively influencing themanagement of obesity and
related comorbidities [96,101]. Figure 3 summarizes the
recommendations to manage obesity in LATAM immi-
grants.

Diagnostic of type 1 and type 2 diabetes in
children and adolescents
The aetiologyAQ13 of DMAQ14 is heterogeneous, most cases can be
classified as type 1 (DM1) with alterations in insulin secre-
tion, and DM2 with insufficient response of peripheral
tissues to this hormone (insulin resistance), and eventually
insulinopenia. The clinical diagnosis is based on the classic
signs and symptoms of diabetes, such as polyuria, polydip-
sia, polyphagia, weight loss, slowed growth and develop-
ment, and blurred vision. Table 12 summarizes the
diagnostic criteria for prediabetes and diabetes [102,103].

Type 1 diabetes
About 90% of all cases of diabetes detected in children are
DM1. The incidence is similar in boys and girls,

independent of socioeconomic status. The incidence varies
greatly between countries, with Scandinavian countries
having the highest incidence and Japan the lowest.

The incidence in LATAM is also variable. In the DIA-
MOND (Diabetes Mondiale) study 1996–2001 performed in
children under 15years of age, the lowest values were
reported in Peru (0.4/100000) and Colombia (3–4/100
000), while the highest was in Puerto Rico (14/100000
children). Intermediate figures were observed in Uruguay
(8.7/100000) and Argentina (with 8/100000 children) [102].
Glycosuria and ketonuria also have diagnostic value. A
value of HbA1c >6g% is suspicious of DM. Cell destruction
is manifested by the presence of autoantibodies: insulin/
proinsulin GAD 65, IA-2/IA-2b, AAI‘, and ZnT8.

Treatment of DM1 is supported by three pillars shown in
Box 7, and global management recommendations are sum-
marized in Fig. 4.

Type 2 diabetes
The current increase in the prevalence of DM2 in adoles-
cents is associated to the increase in obesity and insulin
resistance, where there is a marked increase in growth
hormone. DM2 has been associated with hypertension,
polycystic ovary syndrome, and dyslipidaemia.

The risk factors for DM2 in adolescents are a family
history of DM2, hypertension, and dyslipidaemia, and
mothers with obesity or gestational diabetes. Regarding
the personal history, mid puberty, low or high weight for
gestational age, early rebound of adiposity, obesity (Z-score
> 3, WHO), BMI>99 Pc, distribution of central fat are risk
factors for DM2 [105].

In patients with these risk factors, fasting blood glucose
and a PTOG test (1.75g glucose/kg up to 75g) must be
performed (Fig. 5). Differentiation between DM2 and DM1
may be difficult when the former has ketoacidosis and
require urgent insulin treatment. Chronic complications
appear earlier in DM2 than in DM1.

Figure 5 exhibits the recommendations for treatment of
patients with DM2. Clinicians must be alert to the clinical signs
andsymptomsofhypoglycaemiaandhyperglycaemia induced
by treatment. Food education and re-evaluation ofmeal plan is
mandatory. Blood and urine examinations (to investigate
coeliac and thyroid disease) at least once a year, and consulta-
tion with other specialties (cardiology, ophthalmology, etc.)

FIGURE 3 Recommendations for management of obesity in Latin American immi-
grants.

TABLE 12. Laboratory criteriaAQ22 for the diagnosis of prediabetes
and diabetes

Blood
glucose

Normal
values
(mg/dl)

Prediabetes
(mg/dl)

Diabetes
mellitus
(mg/dl)

Fasting %100 >100 to <126 #126

2h postprandial %140 >140 to <200 #200

HbA1c %6.5 – –

Data from [102,103].

Box 7 Treatment of type 1 diabetes in children

Insulin therapy
! Basal insulin (human NPH) and long-acting analogues (glargine,
detemir, and degludec).

! Short-acting or regular human insulins and rapid insulin analogues
(lispro, aspartic, and glulisine).

! Insulin delivery methods: syringes, pens, continuous subcutaneous
insulin infusion (rapid-acting insulin only).

! Insulin dose must be individualized depending on several factors such
as age, nutrition, physical activity, and glucose monitoring.

Glucose monitoring
! Using glucometers or blood glucose sensors incorporated or not in
insulin pumps, with or without alarms.

Lifestyle management
! Nutrition education, physical activity and psychosocial support are a
crucial part of the treatment strategy.

Coca et al.
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when appropriate are guaranteed. Psycho-emotional support
is of great help to the child and his family [106].

SECTION 8: THE IMPORTANCE OF
BUILDING A STRATEGIC PLAN TO
OVERCOME POOR NUTRITION AND
INSUFFICIENT HYPERTENSION
TREATMENT IN LATIN AMERICA
Hypertension is the leadingmodifiable risk factor for CVD in
LATAM, but its control is abysmally poor in the region

[107,108]. This gap reflects two intertwined failures: lack of
correct nutritional information regarding food with high-
sodium content, ultra-processed foods (UPFs) through
‘health–halo’ claims, incomplete or non-intuitive labels,
and targeted advertising; and insufficient treatment in pri-
mary care marked by monotherapy overuse, therapeutic
inertia, short consultations, and periodic medicine shortages
[109–117]. Socioeconomic inequities, displacement of tradi-
tional plant-rich diets, and genderedmarketing intensify risk,
particularly for women inmidlife and post menopause [113].
Regional guidelines increasingly alignwith global standards,
but implementation lags [3,33,49]. Box 8 shows a single,

FIGURE 4 Recommendation for management of children with type 1 diabetes. Data from [104].

FIGURE 5 Recommendations for management of children with type 2 diabetes. Data from [105].
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pragmatic set of statements harmonizing policy, clinical,
community, and digital actions to close the control gap.

The high burden of hypertension in LATAM results from
a combination of food-system challenges and an inade-
quate healthcare-system, and it can be solved. By creating a
healthy food environment (warning-style front-of-pack la-
belling, marketing restrictions, fiscal levers, and sodium
ceilings) and a healthcare treatment system that acts early

and decisively (dual therapy with FDCs, nurse/pharmacist-
led titration, and HBPM triggers), countries could improve
their hypertension control rates within 2 years. Pairing these
actions with community food literacy, gender-responsive
access, and simple digital enablers – alerts, dashboards,
and stock forecasting – turns policy intomeasurable results:
lower dietary sodium, fewer stockouts, more timely inten-
sification, and sustained equity for women and rural/peri-
urban households. Success is transparent and public: pub-
lish sodium audits andmonthly key-performance indicators
(KPIs), protect privacy, fund what works, and retire what
does not. With disciplined implementation and clear ac-
countability, the region can narrow the control gap, blunt
the influence of ultra-processed foods, and prevent avoid-
able strokes, heart failure, and premature deaths –deliver-
ing longer, healthier lives at population scale.

SECTION 9: TREATMENT OF
HYPERTENSION IN PATIENTS WITH
DIABETES AND OBESITY

Treatment of hypertension in adult patients
with type 2 diabetes
As shown in Section 2, hypertension and DM2 often coexist,
and patients with DM2 are at a higher risk of developing
hypertension due to shared risk factors such as obesity,
sedentary lifestyle, and poor dietary habits. This coexis-
tence amplifies CVD risk by 2-fold to 4-folds and contrib-
utes to progression of CKD. Together, they significantly
accelerate the development of atherosclerosis and
increases the risk of heart attack, stroke, and kidney failure,
and other complications. Therefore, effective treatment
strategies for both conditions are essential to reduce car-
diovascular morbidity and mortality [3,125].

Lifestyle modifications
Lifestyle modification interventions for the prevention and
management of hypertension are central to high quality
care and should be a complement to pharmacological
therapy. They must be adapted to LATAM culture, particu-
larly the use of local diets, fruits, and grains. Lifestyle
changes may reduce BP by 5–20mmHg and improve
glucose control, addressing comorbidities such as obesity
and the metabolic syndrome. Figure 6 summarizes the
recommended lifestyle interventions for these patients
[3,15,77,126–129].

Pharmacological treatment
All recent hypertension guidelines recommend that phar-
macological treatment should be initiated with two antihy-
pertensive drugs, a RAS blocker (ACEi or ARB) associated
with a CCB or a thiazide/thiazide-like (chlorthalidone,
indapamide) diuretic in a single pill combination in patients
with hypertension and DM2 [3,52–55]. Similar strategies are
also recommended by recent diabetes guidelines [49,130],
because it simplifies dosages, improves adherence, and has
a favourable cost–benefit ratio [131].

As discussed in Section 5, the controversy about the
optimal BP targets to be achieved and maintained in hyper-
tensive patients with DM2 remains unsolved, although all

Box 8 Policy, clinical, community, and digital actions to improve
hypertension control

Policy and regulation
! Adopt warning-style front-of-pack labelling (FoPL) with clear sodium
thresholds and intuitive icons; present sodium per portion in
standardized, consumer-friendly formats and discourage misleading
‘low-fat/light’ claims on high-sodium products [118].

! Restrict marketing of high-sodium foods to children and adolescents;
curb health-washed messaging that reframes UPFs as healthy
[109,115,116].

! Set sodium targets by priority food categories and publish periodic
brand/category performance reports; include enforceable sodium
ceilings in public procurement (schools/hospitals) [118].

! Apply fiscal policies to tax sugary drinks and high-sodium UPFs and
subsidize fresh produce/minimally processed staples, especially in low-
income areas [118,119].

Education and counter-messaging
! Co-produce community food-literacy campaigns that debunk myths
(e.g. ‘low-fat ¼ healthy’, ‘sea salt is safer’), promote potassium-rich
swaps, and update traditional dietary patterns [109,111,115,116].

! Deliver a standardized 10-min lifestyle script at initiation and
intensification (sodium reduction, activity, weight, sleep, label
reading); distribute via clinics, schools, radio, and WhatsApp
[112,114,120].

Clinical Practice Reform
! Start dual therapy (ARB/CCB or ARB/thiazide-like; ACEI when ARB
unavailable), preferably as a fixed-dose combination (FDC) [3,52,53].

! Schedule reassessment at 4–6 weeks with protocolized up-titration/
addition of a third agent; use spironolactone for resistant
hypertension when potassium and eGFR permit, with timely labs
[3,52,53,121].

! Use HBPM/ABPM to confirm diagnosis and guide intensification; an
average HBPM #135/85 triggers action (call, visit, or medication
change) under nurse/pharmacist-led protocols [3,52,53].

! Stock 2–3 essential FDC stocks as defaults, align e-prescribing/order
sets to those stocks, enable 90-day synchronized refills, and track
stockout days monthly [122–124].

! Introduce performance incentives (facility or team level) for dual-
therapy initiation, FDC uptake, and timely intensification [122–124].

Sex and gender considerations
! Address women in midlife/post menopause, shifting the frame from
thinness to cardiovascular protection and family wellbeing; offer
flexible visit windows and tele-checks to accommodate caregiving/
employment demands [113].

! Prescribers should include preconception counselling and
contraception advice when initiating ACEI/ARB and ensure pregnancy-
safety flags are active in prescribing systems [52,53].

! Partner with women’s groups, workplaces, and schools to elevate
peer leadership and sustain dietary and treatment adherence [118].

Research, surveillance, and accountability
! Conduct semi-annual sodium audits for top food categories and
publish results [118].

! Maintain monthly dashboards with a concise KPI bundle – BP control
rate, dual-therapy initiation, FDC use, HBPM adoption, stockout days
– and review in team huddles with corrective actions [122–124].

! Systems should sponsor pragmatic trials of digital nudges, FDC
defaults, and task-sharing models, with sex-disaggregated analyses
and transparent reporting [114,122,123].

Access and equity
! Waive fees for essential antihypertensive patients where possible,
reimburse telehealth titration visits, deploy loaner BP cuffs, and
prioritize rural/peri-urban outreach via community health workers
[114,122,123].
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contemporary guidelines minimally recommend an average
SBP treatment goal of less than 130mmHg [54–59]. Table 8
summarizes the recommended BP targets for diabetic
patients in the different guidelines.Most hypertension guide-
lines [3,52–55] and theADAand the IDF [49,130] recommend

treating these patients to a BP goal of less than 130/80mmHg
and initiating pharmacologic therapy when confirmed BP of
at least 130/80mmHg. Figure 7 shows the strategy recom-
mended by the LASH guidelines [3] for treatment of patients
with hypertension and diabetes in LATAM.

FIGURE 6 Lifestyle changes recommended for patients with hypertension and type 2 diabetes.
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In diabetic patients with eGFR less than 30ml/min/1.73
m2 switch thiazide to a loop diuretic (e.g. torasemide and
furosemide). In resistant hypertension (confirmed by
ABPM), after discarding a secondary cause, mineralocorti-
coid receptor antagonists (MRA, e.g. spironolactone 25–50
mg/day) must be added as the fourth medication if eGFR at
least 30ml/min/1.73m2. MRA (eplerenone, finerenone, and
esaxerenone) can be safely used in patients with diabetes,
CKD, and albuminuria (UACR >30mg/g) if serum Kþ is
lower than 5mmol/l. If the eGFR less than 30mlmin/1.73m2

MRA are not recommended.

Treatment of type 2 diabetes in adult patients
with hypertension and obesity
SGLT2i such as dapagliflozin, canagliflozin, or empagliflo-
zin induce glycosuria and natriuresis through the inhibition
of the renal sodium and glucose reabsorption. Among
patients with type 2 diabetes, in addition to the hypogly-
caemic action that improves glycaemic control, these drugs
induce a BP reduction, a mild-to-modest weight reduction,
and cardiovascular protection in diabetic and nondiabetic
patients [49,130,131]. The SGLT2i-induced diuresis is asso-
ciated with fewer electrolyte abnormalities, a decreased risk
of acute kidney injury, and less neurohormonal activation,
facilitating its combination with RAS blockers in CKD [132].
Moreover, SGLT2 inhibitors reduce serum uric acid levels
and lower the risk of gout flares [133].

GLP-1 receptor agonists are a class of injectable or oral
medications used for the management of DM2 and for
management of obesity (see Section 3). Common medica-
tions in this group include exenatide, liraglutide, dulaglu-
tide, and semaglutide [49,130,134–137]. They mimic the
action of the natural hormone GLP-1, which increases
insulin secretion in response to food intake, suppresses
glucagon secretion, slows gastric emptying, and promotes a
feeling of fullness. These effects help lower blood glucose
levels and can contribute to weight loss. Thus, GLP-1
receptor agonists are recommended for patients with
DM2 and/or obesity. In addition, together with their im-
proved glycaemic control, some of these agents have
demonstrated cardiovascular benefits in patients at high
risk for heart disease and a protective action on kidney

disease [136] not only in diabetic patients but also in
nondiabetic obese AQ15subjects [138].

Tirzepatide, a dual glucose-dependent insulinotropic
polypeptide (GIP) and GLP-1 receptor agonist, is a novel
medication recently approved for the management of DM2
and obesity [136]. It has a unique mechanism of action
targeting two key incretin hormones, GIP and GLP-1,
involved in regulation of insulin secretion and appetite.
By activating both receptors, tirzepatide enhances insulin
release in response to meals, reduces glucagon production,
slows gastric emptying, and promotes the feeling of full-
ness. This dual action facilitates weight loss, making tirze-
patide particularly promising for patients with obesity with
or without diabetes [139–141].

In head-to-head studies, tirzepatide outperformed oth-
er GLP-1 receptor agonists, such as semaglutide, in re-
ducing blood glucose levels and weight. Many patients
achieved target HbA1c levels (<7%), and some reached
near-normal glycaemic control. Importantly, the effects of
tirzepatide are dose-dependent, with higher doses yield-
ing greater glycaemic reductions [142]. The safety profile
of tirzepatide is similar to that of other incretin-based
therapies. The most common side effects include gastro-
intestinal symptoms, such as nausea, vomiting, and diar-
rhoea, which tend to decrease over time. There is a low
risk of hypoglycaemia when used as monotherapy, but
the risk increases when combined with insulin or sulfo-
nylureas. Rare but serious adverse events, such as pan-
creatitis and hypersensitivity reactions, require ongoing
monitoring [143].

Integrating treatment of hypertension and type
2 diabetes in primary care
Barriers such as low awareness (64% urban) and multi-
morbidity in LATAM are addressed via primary care
strengthening, telemedicine, and the HEARTS initiative
(covering 30 million adults). The HEARTS Initiative, led
by the WHO and PAHO [144] is a global model for integrat-
ing hypertension and DM2 care in primary health, using
healthy lifestyles, evidence-based protocols, access to med-
icines, risk-based management, team care, and monitoring

FIGURE 7 Treatment strategy recommended by the 2024 LASH guidelines for
patients with hypertension and type 2 diabetes. Data from [3].

Box 9 The HEARTS initiative integrating hypertension and DM2 care in
primary health

! Healthy lifestyles
! Evidence-based protocols
! Access to medicines
! Risk-based management
! Team care
! Monitoring systems
Afrodescendants and Andean populations
! Tailoring to higher hypertension/DM2 rates
Children
! Lifestyle first: RAS blockers, if needed
Follow-up
! Adherence checks
! HMOD reassessment
! CVRF control (e.g. BP < 130/80 mmHg; HbA1c <7%).

CVRF, cardiovascular risk factors; DM2, type 2 diabetes; HMOD, hypertension-
mediated organ damage; RAS, renin–angiotensin system.
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systems (HEARTS), to improve CVD prevention (Box 9), as
shown in Brazil and other countries in LATAM [145].

This consensus advocates for precision medicine, in-
cluding predictive, preventive, personalized, and participa-
tory approaches. Calls for LATAM-specific studies on
underrepresented groups and polypill implementation to
boost control rates, reducing CVD burden.

Treatment of hypertension in patients with
diabetic chronic kidney disease
A global CKD-DM2 survey showed that diabetic CKD cases
reached 2.01 million in 2021, with a 151% increase since
1992. Population growth and aging contributed to 80% of
this rise. The age-standardized incidence rate ranged from
15.1 per 100000 in low sociodemographic index (SDI)
regions to 23.1 in high-SDI regions. Mexico exemplifies
many middle SDI countries, displaying the rising incidence
across all age groups [146].

ABPM is mandatory to detect hypertension phenotypes.
The prevalence of masked hypertension and nocturnal hy-
pertension are greater in men with severe CKD (eGFR<30

ml/min/1.73m2), and in diabetic patients [51,147]. Estimated
GFR or creatinine clearance (CrCl), CKD-EPI AQ16, cystatin C, and
pulse wave velocity (PWV) are recommended for screening
and follow-up of patients with DM2 and/or obesity [148].

Figure 8 shows specific recommendations formanagement
of patientswith diabetic CKD. IntensiveBP control is crucial in
these patients and antihypertensive treatment has proven to
slow the progression of CKD, prevent CVD, and reduce
mortality. In most patients, a combination of RAS blockade
with an ARB or an ACEI at maximum tolerated doses with a
diuretic is mandatory. Nephroprotective lifestyle modifica-
tions including healthy dietary patterns, regular physical ex-
ercise, smoking cessation, and whenever applicable, body
mass reduction, are recommended for patients with CKD and
DM2 [149]. Addition of a SGLT2i and semaglutide to RAS
blockers as the first-line nephroprotective agents is recom-
mended whenever possible, especially in patients with pro-
teinuria or urinary albumin/creatinine ratio at least 30mg/g. In
cases of contraindications or intolerance to ARBs or ACEis, the
use of these drugs is not a prerequisite to start SGLT2i or
semaglutide therapy. Finerenone, a nonsteroidal selective

Recommendations Class Level

Patients with hypertension and diabetic CKD should be 
treated to achieve target office BP 130-139/70-79 mmHg 
and perhaps lower (120-129/70-79 mmHg) if tolerated.

I A

ABPM is mandatory to detect MH and nocturnal 
hypertension, greater in men with severe CKD 
(eGFR<30 ml/min per 1.73 m2), and in patients with 
diabetes.

I B

Adding SGLT2i and semaglutide to ARB or ACEI as first-
line nephroprotective agents whenever possible, 
especially in patients with proteinuria or urinary 
albumin/creatinine ratio ≥ 30 mg/g.

I A

In case of contraindication or intolerance to ARBs or 
ACEIs, using these drugs is not a prerequisite to starting 
SGLT2i or semaglutide therapy

II B

Finerenone reduces progression of CKD and the risk of 
CVD and may be considered except in patients at high 
risk of hyperkalaemia.

I A

SGLT2i: sodium-glucose cotransport-2 inhibitor.
FIGURE 8 Management of chronic kidney disease in diabetic patients with obesity.
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mineralocorticoid receptor antagonist (MRA), may be consid-
ered except in patients at high risk of hyperkalaemia given the
evidence that it reduces theprogressionof kidneydysfunction
and the risk of cardiovascular events in CKD patients with
DM2 [150–154].

Treatment of hypertension in diabetic patients
with coronary artery disease or heart failure
The management of patients with the high-risk triad of
hypertension, DM2, and established atherosclerotic CVD
(ASCVD) – CAD or HF – demands a paradigm shift. The
primary objective transcends numerical BP control to en-
compass comprehensive cardiorenal risk reduction. Thera-
py selection must prioritize agents with proven benefits on
hard clinical outcomes, a principle reflected in the latest
international guidelines [3,52–55].

The recommended BP target for patients with hyperten-
sion, DM2, and ASCVD is less than 130/80mmHg. This
consensus advocate for more intensive reduction in these
high-risk populations, recommending a reduction less than
120/80mmHg if treatment is well tolerated. In diabetic
patients, independent of baseline HbA1c, all guidelines
recommend treatment with SGLT2i and GLP-1 receptor
agonists because of its proven cardiovascular benefit in
patients with DM and ASCVD.

In patients with heart failure and reduced ejection frac-
tion (HFrEF) with left ventricular ejection fraction (LVEF)
40% or less treatment is based on the quadruple therapy
including angiotensin receptor-neprilysin inhibitor (ARNI);
betablocker (carvedilol, metoprolol succinate, or bisopro-
lol; MRA (eplerenone, spironolactone); and SGLT2i. This
strategy should be initiated rapidly.

Inpatientswithheart failureandpreservedejection fraction
(HFpEF) with LVEF at least 50% treatment with SGLT2 inhib-
itors is now foundational therapy to reduce heart failure
hospitalizations. Additional treatment should be phenotype-
guided considering finerenone in patients with heart failure
and CKD [155–157] andGLP-1 receptor agonists if obesity is a
comorbidity with or without DM2 [158–160].

In patients with CAD, treatment with ACEi or ARBs is the
cornerstone for BP control. The association of a GLP-1 recep-
tor agonist has proven an additional reduction of MACE
[39,161,162]. Regarding the use of betablockers, its long-term
use after MI should be nuanced. It is recommended indefi-
nitely only if LVEF is 50% or less. In patients with preserved
LVEFwithout angina, recent guidelines and the REDUCE-AMI
trial support considering discontinuation after 1-year post-MI,
as no additional prognostic benefit has been shown [163].

In summary, treatment of hypertension in this high-risk
population is a multifaceted strategy. A BP target of less
than 130/80mmHg should be achieved using an evidence-
based regimen not only focused on BP but also proactively
addressing the risk of heart failure progression, athero-
thrombotic events, and kidney function decline.

Prevention of stroke and dementia in patients
with hypertension, obesity, and type 2
diabetes
Hypertension, obesity, and DM2 in midlife increases the
risk for development of stroke, mild cognitive impairment,

Alzheimer’s diseases, and vascular dementia in late life
[164]. Its frequent overlap (65–75% of DM2 patients have
hypertension, and about 80% of patients with hypertension
have overweight or obesity) heightens cardiovascular risk
[165,166]. Almost 50% of dementia and 87% of stroke risks
are attributable to these modifiable CVRF [167]. Endothelial
dysfunction, oxidative stress, remodelling of brain vessels,
leptin resistance, brain insulin sensitivity, and neuroinflam-
mation, are mechanisms involved in the accelerated neuro-
degenerative process of vascular brain disease (VBD) as
summarized in Box 10[168–171].

Brain damage is characterized by an accelerated athero-
sclerotic process of small vessel disease (SVD) and cortical
atrophy. Demyelination areas [white matter lesion (WML)],
and disconnection of cortico-subcortical circuits (prefrontal
and temporal), are ‘surrogate’ of VBD [172]. Screening tests
should be routinely performed for early detection of cog-
nitive impairment in patients with metabolic disorders, and
more extensive neuropsychological evaluations to confirm
diagnosis as needed (Box 11).

Intensive BP control reduces WML volume, brain atro-
phy, and prevents stroke, cognitive impairment, and de-
mentia, including SAD and vascular dementia [174,175]. No
strong evidence supports that glycaemic control is associ-
ated with DM2-mediated dementia [169], but metformin
[176,177], GLP-1 receptor agonists, and SGLT2i have a
protective effect delaying progression from mild cognitive
impairment to Alzheimer’s disease or other related demen-
tias [53,178–180]. Figure 9 summarizes the recommenda-
tions for management of hypertension in patients with
metabolic disorders.

Box 10 Vascular risk factors and long-term brain damage

! Cerebral SVD (WML, lacunar infarction, microbleeds), remains silent
along decades [168].

! The burden of VBD and its progression to brain atrophy are related
with high BP, DM2, and obesity.

! DM2 does not affect progression of AD but exacerbates VBD. Its long
duration is associated with brain atrophy [169].

! The main cognitive domains affected by metabolic disorders are
executive function and processing speed, but also memory [171].

! Strict BP and metabolic control reduce progression from cognitive
impairment to dementia and prevent stroke [167].

! CVRF increases 10% poststroke dementia risk, and 30% recurrent
stroke [167].

! Assessment of cognitive status in patients with hypertension, obesity
and DM2 is strongly recommended [3,49].

Box 11 Screening for cognitive impairment and dementia

! Brain MRI is not recommended for routine screening of silent brain
damage [3].

! Clock drawing test is recommended for early detection of executive
dysfunction and memory loss [173].

! Any neuropsychological test for CI screening must include proofs
evaluating executive functions (e.g. MoCA test).

CI, cognitive impairment; MoCA, Montreal Cognitive Assessment.
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SECTION 10: KEY POINTS IN THE
MANAGEMENT OF PATIENTS WITH
HYPERTENSION AND CARDIORENAL
AND METABOLIC DISTURBANCES IN
LATIN AMERICA
The LATAM population is an amalgam of ethnicities with a
wide mix among them. The genetic combinations over
centuries in a complex setting of different behaviours,
lifestyles, and socioeconomic disparities have contributed
to the greater risk of CVRF, particularly hypertension,
obesity, and type 2 diabetes. Box 12 summarizes the key
points considered by the authors of this consensus docu-
ment for the best management of patients with hyperten-
sion and cardiometabolic disturbances in the region.

Recommendations Class Level
Cognitive screening tests (CDT or MoCA test) 
should be performed in all patients with HT, obesity 
or DM2 with cognitive symptoms.

II C

Brain MRI is recommended in patients with 
neurological symptoms and/or confirmed CI. 

II C

Lifestyle (weight control, physical activity, diet)
reduce dementia risk.

I A

Antihypertensive treatment and BP control (BP < 
130/80 mmHg) in midlife, but not in late life, 
reduce the incidence of stroke and dementia.

I A

Reduction of dementia risk by glucose control with 
treatment is not well stablished.

II C

Combination of ARBs with CCBs or thiazide
diuretics are the most effective preventing dementia.

II B

GLP-1 and SGLT2is reduce the risk of dementia II B
FIGURE 9 Recommendations for stroke and dementia prevention in patients with metabolic disorders.

Box 12 Key points in the management of patients with hypertension and
cardiorenal and metabolic disturbances in Latin America

! The socioeconomic inequalities and differences in access to health
services between urban and rural areas are additional determinants
of differences in the management of CVRF in different regions of
LATAM.

! The more highly acculturated immigrants, and their subsequent
generations, have less optimal developmental and health outcomes
than newcomer immigrants, despite having better resources and
social integration.

! As shown by the PURE study, 70% of the fraction of the attributable
population for CVD relate to cardio-metabolic factors in the region.

! When countries in the region undergo economic development and
urbanization, rates of childhood obesity rise.

! Migration from LATAM countries to developed countries increase the
risk of cardiometabolic disease in children and adolescents.

! The simpler method to define overweight and obesity in adults is
calculation of BMI, obtained dividing body weight (in kilograms) by
the square of the eight (in meters), best combined with measures of
adiposity such as waist circumference (WC) and waist-to-height ratio
(WHtR).

! WC and WHtR provide additional key information to differentiate
central (or abdominal) and peripheral fat accumulation; the former
phenotype being associated with the highest risk for cardiometabolic
complications.

! Prediabetes diagnostic criteria: impaired fasting glucose (serum
glucose 100–125mg/dl), impaired glucose tolerance test (2-h plasma
glucose of 140–199mg/dl), or elevated HbA1c levels (5.7–6.4%).

! Type 2 diabetes diagnostic criteria: fasting plasma glucose levels
#126mg/dl, oral glucose tolerance test (2-h plasma glucose #200
mg/dl), or HbA1c #6.5%.

! Hypertension diagnostic criteria: office BP >140/90mmHg, and 24-h
ABPM >130/80mmHg or HBPM >135/85mmHg.

! Treatment of hypertension in patients with obesity and/or DM2
should consists in lifestyle changes and pharmacological treatment
based on a dual combination of a RAS blocker (ARB or ACEi) with a
CCB or a thiazide/thiazide-like diuretic, in a single pill combination.

! Recommended office BP targets for patients with hypertension and
cardiometabolic disturbances are <130/80mmHg for most (if
tolerated). Targets must be individualized in older or frail patients.

! Treatment of DM2 recommended for patients with hypertension and/
or obesity follows international diabetes guidelines.

Box 12 Continued
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