
Consensus Document
2024 Latin American Society of Hypertension
guidelines on the management of arterial
hypertension and related comorbidities in
Latin America
�LASH Guidelines Task Force Steering and Writing Committee, Ramiro S�anchez (Chair)a,
Antonio Coca (Co-Chair)b, Dora I. Molina de Salazarc, Luis Alcocerd, Dagnovar Aristizabale,
Eduardo Barbosaf, Andrea A. Brandaog, Margarita E. Diaz-Velazcoh, Rafael Hern�andez-Hern�andezi,
Patricio L�opez-Jaramilloj,k, Jes�us L�opez-Riveral, Jos�e Ortelladom, Jos�e Parra-Carrillon,
Gianfranco Paratio,p, Ernesto Pe~naherreraq, Agust�ın J. Ramirezr, Weimar K. Sebba-Barrosos,
Osiris Valdezt, Fernando Wyssu, Anthony Heagertyv, and Giuseppe Manciaw
Journal of Hypertension 2025, 43:1–34
aUniversity Hospital Fundaci�on Favaloro, Buenos Aires, Argentina, bUniversity Abat
Oliba CEU, Barcelona, Spain, cUniversidad de Caldas, Centro de Investigaci�on IPS
Medicos Internistas de Caldas, Manizales, Colombia, dMexican Institute of Cardiovas-
cular Health, Mexico City, Mexico, eCentro Cl�ınico y de Investigaci�on SICOR. Medell�ın,
Colombia, fSchool of Medicine, FEEVALE University, Novo Hamburgo, gDepartment of
Cardiology, School of Medical Sciences. State University of Rio de Janeiro, Brazil,
hCl�ınica Platinum. Montevideo, Uruguay, iHypertension and Cardiovascular Risk
Factors Clinic, Health Sciences University, Centro Occidental Lisandro Alvarado,
Barquisimeto, Venezuela, jUniversidad de Santander (UDES), Bucaramanga, Colombia
Colombia, kFacultad de Ciencias M�edicas Eugenio Espejo, Universidad UTE, Quito,
Ecuador, lUnidad de Hipertensi�on Arterial, Universidad de los Andes, San Crist�obal,
Venezuela, mUniversidad Cat�olica de Asunci�on, Universidad Uninorte, Asunci�on,
Paraguay, nDepartamento de Medicina, Universidad de Guadalajara, M�exico, oIstituto
Auxol�ogico Italiano, IRCCS, San Luca Hospital, pDepartment of Medicine and Surgery,
University of Milano-Bicocca, Milan, Italy, qServicio de Cardiolog�ıa, Hospital Luis
Vernaza, Guayaquil, Ecuador, rUniversity Hospital Fundaci�on Favaloro, Buenos Aires,
Argentina, sHypertension Unit, School of Medicine, Federal University of Goi�as (UFG),
Brazil, tHospital Central Romana, La Romana, Rep�ublica Dominicana, uCardiovascular
Services and Technology of Guatemala, Guatemala City, Guatemala, vUniversity of
Manchester, Manchester, United Kingdom and wUniversity Milano-Biccoca, Milan, Italy

Correspondence to Professor Antonio Coca, University Abat Oliba CEU, Bellesguard
30, 08035 Barcelona, Spain. Tel: +34 618 769 035; e-mail: acoca1492@gmail.com

Received 1 September 2024 Revised 13 September 2024 Accepted 13 September
2024

J Hypertens 43:1–34 Copyright © 2024 Wolters Kluwer Health, Inc. All rights

Jo
Hypertension is responsible for more than two million
deaths due to cardiovascular disease annually in Latin
America (LATAM), of which one million occurs before
70 years of age. Hypertension is the main risk factor for
cardiovascular morbidity and mortality, affecting between
20 and 40% of LATAM adults. Since the publication of the
2017 LASH hypertension guidelines, reports from different
LATAM countries have confirmed the burden of
hypertension on cardiovascular disease events and
mortality in the region. Many studies in the region have
reported and emphasized the dramatically insufficient
blood pressure control. The extremely low rates of
awareness, treatment, and control of hypertension,
particularly in patients with metabolic disorders, is a
recognized severe problem in LATAM. Earlier
implementation of antihypertensive interventions and
management of all cardiovascular risk factors is the
recognized best strategy to improve the natural history of
cardiovascular disease in LATAM. The 2024 LASH
guidelines have been developed by a large group of
experts from internal medicine, cardiology, nephrology,
endocrinology, general medicine, geriatrics, pharmacology,
and epidemiology of different countries of LATAM and
Europe. A careful search for novel studies on hypertension
and related diseases in LATAM, together with the new
evidence that emerged since the 2017 LASH guidelines,
support all statements and recommendations. This update
aims to provide clear, concise, accessible, and useful
recommendations for health professionals to improve
awareness, treatment, and control of hypertension and
associated cardiovascular risk factors in the region.
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Abbreviations: ABI, ankle–brachial index; ABPM,
ambulatory blood pressure monitoring; ACEI, angiotensin-
converting-enzyme inhibitor; ACR, albumin/creatinine ratio;
ARB, angiotensin receptor blocker; ARNI, angiotensin
receptor neprilysin inhibitor; ARR, aldosterone–renin ratio;
ASCVD, atherosclerotic cardiovascular disease; AV, atrio-
ventricular; baPWV, brachial–ankle pulse wave velocity;
BNP, brain natriuretic peptide; BP, blood pressure; BSA,
body surface area; CAC, coronary arterial calcium; CAD,
coronary or ischemic heart disease; CCB, calcium channel
blocker; cfPWV, carotid–femoral pulse wave velocity; CKD,
chronic kidney disease; CKD-EPI, Chronic Kidney Disease
Epidemiology Collaboration equation; CMR, cardiac
magnetic resonance; COPD, chronic obstructive pulmonary
erved.
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disease; CVD, cardiovascular disease; DM-2, type 2
diabetes mellitus; eGFR, estimated glomerular filtration
rate; GLP-1, glucagon-like peptide-1; HbA1c,
hemoglobinA1c; HBPM, home blood pressure monitoring;
HDL, high-density lipoprotein; HDP, hypertensive disorders
in pregnancy; HF, heart failure; HFpEF, heart failure with
preserved ejection fraction; HFrEF, heart failure with
reduced ejection fraction; HMOD, hypertension-mediated
organ damage; HT, hypertension; IDH, isolated diastolic
hypertension; IMID, immune-mediated inflammatory
diseases; IMT, intima–media thickness; ISH, isolated systolic
hypertension; IVT, intravenous thrombolysis; LDL, low-
density lipoprotein; LMIC, low-income and middle-income
countries; LV, left ventricle; LVDD, left ventricular diastolic
dysfunction; LVEF, left ventricular ejection fraction; LVH,
left ventricular hypertrophy; LVM, left ventricular mass;
MACE, major adverse cardiovascular events; MMSE, Mini
Mental State Examination; MoCA, Montreal Cognitive
Assessment; MRA, mineralocorticoid receptor antagonist;
OBP, office blood pressure; OBPM, office blood pressure
monitoring; OSA, obstructive sleep apnoea; PAC, plasma
aldosterone concentration; PRA, plasma renin activity;
PTRA, percutaneous transluminal renal angioplasty; PWV,
pulse wave velocity; RAAS, renin–angiotensin–aldosterone
system; RAS, renin–angiotensin system; RCT, randomized
controlled trial; RDN, renal denervation; RVH, renovascular
hypertension; RWT, relative wall thickness; SGLT2i, sodium-
glucose co-transporter-2 inhibitor; SNS, sympathetic
nervous system; SVD, small vessel disease; TIA, transient
ischemic attack; UACR, urinary albumin/creatinine ratio;
WCH, white-coat hypertension; WML, white matter lesion
INTRODUCTION

The problem of hypertension and related
comorbidities in Latin America
I
n Latin America (LATAM), hypertension is responsible
for more than two million deaths due to cardiovascular
disease (CVD) annually, of which one million occurs

before 70 years of age. Hypertension is the main risk factor
for coronary and cerebrovascular disease, affecting be-
tween 20 and 40% of Latin American adults. There is also
a close association between hypertension and heart failure,
and blood pressure (BP) elevation is a major cause of end-
stage renal disease (CKD) and peripheral artery disease
(PAD) [1,2]. Since the publication of the 2017 LASH hyper-
tension guidelines [1], further reports from different LATAM
countries have confirmed the burden of hypertension on
cardiovascular events, cardiovascular mortality, and all-
cause mortality in the region.

Why is important to disseminate specific hypertension
guidelines for LATAM? LATAM has a high prevalence of the
metabolic syndrome and type 2 diabetes (DM-2) associated
to hypertension; LATAM countries have a high prevalence
of a series of ethnic, economic, geographic and cultural
characteristics that contribute to the high prevalence of
hypertension; socioeconomic inequalities, highly prevalent
in LATAM mainly associated to specific ethnicities are
recognized as cardiovascular risk factors (CVRF); difficulties
in access to health services between urban and rural areas
2 www.jhypertension.com
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are additional determinants of the differences in the preva-
lence of CVD risk factors and their management.

Many studies in the region have reported and empha-
sized the dramatically insufficient BP control in LATAM. The
extremely low rates of awareness, treatment and control of
hypertension in the general population, and particularly in
patients with metabolic disorders is a recognized severe
problem. As pointed out by Zanchetti et al. [3], the differ-
ences between international scientific societies in establish-
ing the BP thresholds to initiate treatment and the BP targets
to be achieved for the optimal reduction in major cardio-
vascular events (MACE) may have contributed to this situa-
tion. Earlier implementation of best antihypertensive
interventions and management of all CVRF is the recog-
nized best strategy to improve the natural history of the
cardiovascular disease in LATAM [4].

The 2024 LASH guidelines have been developed by a
large group of experts from different LATAM countries and
Europe, representing the areas of internal medicine, cardi-
ology, nephrology, endocrinology, general medicine, geri-
atrics, pharmacology, and epidemiology. A careful search
for novel studies on hypertension and related diseases in
LATAM, together with the new evidence that emerged since
the 2017 LASH guidelines, support all statements and rec-
ommendations. This update aims to provide clear, concise,
accessible, and useful recommendations for health profes-
sionals to improve awareness, treatment, and control of
hypertension and associated CVRF in LATAM. As a novelty,
the recommendations are graded with class and level of
evidence using a simplified model based on the 2023 ESH
hypertension guidelines [2] as shown in Fig. 1.

It is important to emphasize that the guidelines recom-
mendations are not invariably prescriptive for individual
patients because they are based on average data from cohorts
or populations, thus addressing conditions or diseases in
general, that may not fit the specific characteristics of an
individual patient. For this reason, in a number of individuals
themost appropriate diagnostic and treatment decisions may
differ from those expressed by the guidelines, which implies
thatphysicians shouldpersonalize theirdecisionsbyapplying
the general knowledge to the characteristics of the patient.

What is new in the 2024 Latin American society
of hypertension guidelines?
The most important news with respect the 2017 guidelines
may be summarized as follows:
H

1.
ealt
Use of a simplified criteria for grading the evidence
supporting statements and recommendations.
2.
 Update of the current epidemiology of hypertension
and related comorbidities in LATAM.
3.
 New recommendations about office and out-of-of-
fice BP measurements.
4.
 More precise approach to the diagnostic and clinical
evaluation of hypertension.
5.
 Update and adaptation of lifestyle changes according
to the culture and habits of the LATAM population.
6.
 Update on threshold and targets for antihyperten-
sive drug treatment.
7.
 New algorithm of pharmacological treatment of
hypertension.
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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 and level of evidence used in the present guidelines. BP, blood pressure; CVD, cardiovascular disease; HMOD, hypertension-mediated
organ damage; RCTs, randomized clinical trials.
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Treatment of associated CVRF.

9.
 How tomanage hypertension in special populations.
10.
 New approach to hypertension in women.
EPIDEMIOLOGY OF HYPERTENSION
AND RELATED COMORBIDITIES IN
LATIN AMERICA

Hypertension contributes with the highest population attrib-
utable fraction to cardiovascular events and cardiovascular
1. Hypertension prevalence, treatment rates and control rates

Prevalence % (95% CI)a Tre

try Men Women Me

tina 54.0 (45.1–62.9) 41.2 (33.7–49.3) 35.3 (24.9

29.4 (15.3–47.1) 27.2 (14.8–42.6) 39.3 (15.6

47.9 (40.2–55.6) 42.1 (35.1–48.9) 54.4 (44.9

39.0 (29.8–48.2) 33.1 (25.3–41.5) 49.9 (36.8

bia 31.1 (21.4–41.9) 30.8 (21.8–40.6) 45.6 (30.9

Rica 36.0 (26.9–45.6) 39.4 (29.6–48.9) 63.5 (50.7

40.3 (27.6–53.9) 39.5 (27.5–52.8) 52.5 (33.0

ican Republic 49.0 (35.5–62.2) 49.2 (36.5–62.4) 46.4 (28.2

r 29.2 (22.0–37.2) 25.1 (18.9–32.1) 37.2 (26.0

ador 31.4 (22.2–41.8) 33.6 (24.2–43.8) 50.6 (34.6

mala 31.5 (21.0–43.1) 32.6 (22.9–44.1) 30.3 (16.0

ras 33.2 (20.1–48.2) 34.4 (22.2–48.5) 47.9 (24.6

32.8 (26.4–39.2) 31.4 (25.8–37.2) 39.3 (30.3

gua 34.5 (21.1–50.6) 36.9 (23.3–52.1) 49.7 (25.4

a 36.8 (23.8–51.3) 35.3 (23.8–48.2) 45.7 (26.7

ay 61.6 (47.8–74.4) 50.9 (38.0–64.2) 28.4 (15.3

22.8 (19.0–27.1) 18.4 (15.3–21.8) 28.9 (23.1

ay 46.0 (35.0–57.4) 38.9 (29.3–49.5) 47.3 (33.0

uela 39.7 (30.1–50.0) 39.1 (30.5–48.5) 54.2 (40.5

nce interval.
dults aged 30–79 years, age-standardized (in 2019).
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deaths [5,6]. Table 1 shows the prevalence of hypertension in
LATAM general population as reported from different coun-
tries (https://www.who.int/data/gho/data/indicators/indi-
cators-index). Most countries have experienced either an
increase or no material change in the age-standardized
prevalence of hypertension since 1990. In 2019, the preva-
lence of hypertension among countries in this region ranged
widely between 18 and 62% (https://www.who.int/data/
gho/data/indicators/indicators-index) [7–9].

Pooled analyses of studies by the NCD Risk Factor
Consortium reported that in LATAM, 72% of women with
in Latin American countries

atment % (95% CI)a Control % (95% CI)a

n Women Men Women

–46.4) 48.1 (35.0–60.5) 11.0 (5.4–18.7) 19.4 (10.1–31.6)

–67.2) 59.8 (29.1–86.2) 19.3 (3.9–45.2) 33.7 (9.0–66.9)

–63.8) 69.8 (60.3–78.4) 28.1 (18.5–39.2) 38.9 (26.4–52.1)

–62.8) 68.2 (54.1–81.0) 26.7 (14.4–42.6) 41.8 (24.3–60.9)

–61.6) 63.9 (46.6–79.3) 24.0 (9.9–43.1) 41.0 (20.5–64.0)

–75.7) 76.1 (63.8–86.2) 45.4 (28.3–63.2) 53.5 (34.4–72.9)

–71.3) 68.6 (47.9–84.6) 27.6 (10.4–50.5) 38.0 (15.3–64.0)

–64.7) 60.1 (40.3–78.0) 17.9 (5.5–36.5) 25.1 (8.0–48.9)

–49.1) 63.0 (49.6–75.1) 18.2 (9.6–29.1) 40.0 (24.9–56.1)

–66.3) 71.0 (55.7–84.1) 26.6 (12.5–44.1) 48.3 (28.2–68.5)

–47.5) 40.4 (22.9–60.7) 14.7 (4.7–31.1) 22.7 (8.3–43.3)

–70.9) 67.3 (43.2–86.8) 25.4 (7.2–52.1) 39.0 (13.5–69.1)

–48.8) 59.7 (48.8–69.3) 21.2 (13.5–30.5) 33.7 (22.7–45.7)

–73.5) 69.2 (44.9–88.6) 25.8 (7.2–52.2) 41.8 (15.1–71.5)

–66.2) 63.9 (41.8–82.7) 21.4 (6.8–43.4) 35.8 (13.9–62.0)

–44.1) 48.9 (29.8–68.2) 8.4 (2.0–20.0) 17.9 (5.0–38.1)

–35.0) 53.7 (44.9–62.0) 14.1 (9.5–19.4) 31.1 (22.8–40.4)

–61.6) 62.6 (46.5–76.7) 24.9 (11.2–42.1) 33.4 (16.1–54.2)

–67.8) 71.3 (57.5–83.2) 25.3 (12.9–41.4) 39.6 (22.4–58.2)
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hypertension were aware of the diagnosis, 64% were
treated, and 35% controlled, whereas in men, 57% were
aware of the diagnosis, 47% were treated, and only 23%
controlled [7]. These data are very similar to those reported
by the WHO (https://www.who.int/data/gho/data/indica-
tors/indicators-index).

The high prevalence of hypertension and its low rates of
awareness, treatment, and control in LATAM contribute to
explain why in this region, the number of premature
cardiovascular deaths are higher in comparison with the
USA and Europe. New CVD cases in LATAM nearly doubled
from 2 million in 1990 to 4.1 million in 2021 whereas the
total number of prevalent CVD cases in this region in-
creased from 20 million to 47 million during the same
period, most likely, population growth and ageing [8,10].

Table 2 describes the prevalence of CVRF associated with
hypertension (obesity, sedentarism, alcohol consumption,
and diabetes mellitus), and major health indicators that may
influence the prevalence and control of hypertension (life
expectancy at birth, universal health coverage, amountof the
gross domestic product as a percentage spent in health, and
the Gini coefficient, in LATAM countries). The Gini coeffi-
cient expresses the inequity and disparities among country’s
populations, and the distribution of its resources and money
income. These data demonstrate the high prevalence of
CVRF and the elevated rates of inequity and disparities in
LATAM (https://www.who.int/data/gho/data/indicators/
indicators-index; https://diabetesatlas.org/data/en/indica-
tors/2/; https://data.worldbank.org/indicator/; https://cdn.
TABLE 2. Prevalence of cardiovascular risk factors associated with hy

Country

Obesity

% (95% CI)a

[5]

Physical
inactivity

% (95% CI)a

[5]

Alcohol
per

capita

L [95% CI]b

[5]

D

Year 2022 2016 2019

Argentina 35.4 (32.6–38.2) 41.6 (33.6–50.0) 8.0 (5.6–10.7)

Bolivia 28.7 (25.4–32.1) – 4.1 (2.1–6.2)

Brazil 28.1 (25.7–30.6) 47.0 (38.9–55.3) 7.7 (5.1–10.4)

Chile 38.9 (34.8–43.0) 26.6 (19.6–33.6) 6.7 (4.6–9.2)

Colombia 23.6 (21.1–26.2) 44.0 (35.4–52.7) 4.9 (2.9–7.1)

Costa Rica 31.4 (27.3–35.8) 46.1 (37.9–54.4) 3.5 (1.8–5.3)

Cuba 21.8 (19.0–24.7) 36.9 (29.2–45.2) 6.0 (3.5–8.5)

Dominican Republic 29.3 (25.7–33.1) 39.0 (30.9–47.7) 6.8 (4.3–9.3)

Ecuador 27.4 (24.6–30.0) 27.2 (19.7–34.6) 3.3 (1.7–5.0)

El Salvador 30.9 (26.6–35.4) – 3.3 (1.6–4.9)

Guatemala 26.8 (23.5–30.3) 37.1 (27.9–47.4) 1.6 (0.5–2.7)

Honduras 29.5 (23.3–36.5) – 3.2 (1.6–5.0)

Mexico 36.0 (34.4–37.7) 28.9 (23.0–35.6) 5.7 (3.2–8.2)

Nicaragua 33.6 (27.3–40.3) – 4.2 (2.4–6.0)

Panama 36.1 (32.7–39.6) – 6.6 (4.4–8.9)

Paraguay 33.0 (27.1–39.0) 37.4 (28.9–45.9) 5.6 (3.5–7.9)

Peru 27.3 (25.9–28.7) – 7.5 (4.7–10.2)

Uruguay 33.3 (28.3–38.6) 22.4 (16.9–29.0) 5.5 (3.4–7.6)

Venezuela 22.7 (19.8–25.7) 31.4 (24.0–40.0) 3.0 (1.5–4.7)

CI, confidence interval.
aAmong adults aged �18 years (age standardized).
bAmong individuals aged �15 years (age standardized).
cAmong adults aged 20–79 years (age standardized).
dAvailable at: https://diabetesatlas.org/data/en/indicators/2/.
eAvailable at: https://data.worldbank.org/indicator/.
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who.int docs whs2023_annex1; https://statistics.cepal.org/
portal/cepalstat/dashboard.html?theme=1&lang=es].

The substantial lifestyle changes that LATAM countries
experienced during the last decades [11], with an increased
consumption of processed and ultra-processed food [12] and
sedentarism induced by the mechanization of work and
recreational activities [13], are crucial elements for the in-
crease of CVRF in the region,with the consequent increase of
the global cardiovascular risk. The industrialization of
LATAM countries has contributed to increased air pollution
and noise, known cardiovascular risk factor [14], what is
added to the persistent socioeconomic and educational
inequities in LATAMcountries [15–17].Given the importance
of social determinants of healthonhypertension andCVRF in
LATAM,amajor challenge is to achieve theparticipationof all
social sectors to implement the global programs to improve
hypertension control [11,16–18].

Among the many actions needed to improve hyperten-
sion control, the availability and patient’s access to antihy-
pertensive medications, the adherence of physicians and
healthcare teams to current guidelines recommendations,
and the use of combination therapy comprising two or
more medications since the beginning of the treatment,
ideally in a single pill, and even polypills including two
antihypertensive medications and one statin need to be
highlighted [19–23].

The lack of routine physical activity in the region have
shown an alarming situation considering the negative in-
fluence of this sedentary lifestyle on the prevalence of
pertension and socioeconomic characteristics in Latin America

iabetes

%c [9]

Life
expectancy
at birth
% [10]

Universal
health

coverage
% d

Health
spending
as % of
gross

domestic
product % e

Gini
coefficient

[10]

2021 2022 2021 2020 2019–2023

5.4 76 75 10.0 40.7

5.5 65 65 7.9 40.9

8.8 73 80 10.3 52.0

10.8 80 82 9.8 43.0

8.3 74 80 9.0 54.8

8.8 77 81 7.9 47.2

7.6 78 83 12.5 –

10.5 74 77 4.9 37.0

4.4 78 77 8.5 45.5

6.3 71 78 9.8 38.8

13.1 69 59 6.5 –

5.1 71 64 9.0 48.2

16.9 75 75 6.2 43.5

9.3 75 70 8.6 –

8.2 77 78 9.7 48.9

7.5 70 72 7.6 45.1

4.8 73 71 6.3 40.3

9.0 78 82 9.2 40.6

9.6 71 75 3.8 – – –

Volume 43 � Number 1 � January 2025
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TABLE 3. Blood pressure classification

Category
Systolic
(mmHg)

Diastolic
(mmHg)

Optimal <120 and <80

Normal 120–129 and 80–84

High-normal 130–139 and/or 85–89

Grade 1 hypertension 140–159 and/or 90–99

Grade 2 hypertension 160–179 and/or 100–109

Grade 3 hypertension �180 and/or �110

Isolated systolic hypertension �140 and <90

Isolated diastolic hypertension <140 and �90

2024 LASH hypertension guidelines
hypertension [24]. A recent study from Colombia has dem-
onstrated that isometric exercise in hypertensive patients
has a considerable BP-lowering effect with an average
reduction of 9mmHg in SBP with only 20min of exercise
three times a week [25]. This is important because individ-
uals with lower strength have adverse cardiometabolic
characteristics and increased all-cause mortality, cardiovas-
cular death, and higher fatality rates after an acute illness
independently of demographic, anthropometric, or classic
CVRF [26–28].

LATAM is a large region with great disparities regarding
climate, altitude of residence, diet, ethnicity, socioeconom-
ic characteristics, and life expectancy. A study carried out in
Brazil showed that BP values may be dependent on envi-
ronmental temperature, with higher rates of sustained
hypertension in colder regions, and higher rates of normo-
tension and in warmer regions [29]. As mentioned above,
another relatively new variable to consider is environmen-
tal pollution, which is an important problem, especially in
countries such as Chile and Per�u, because of its association
with a rise in BP [30]. The influence of altitude of residence
on BP levels and cardiovascular risk is an issue still only
partly explored, despite more than 32 million people living
at an altitude higher than 2500m in LATAM. These people
are chronically exposed to hypobaric hypoxia which favour
a BP increase (see section ‘Hypertension in Andean, high-
altitude population’) [31].

Some countries have a very old population, with thus a
higher prevalence of hypertension. Races and ethnicities in
LATAM are also diverse [1,20] ranging from white, black,
mestizo, indigenous, mulatto, and zambo individuals. It is
well known that the black population is characterized by a
higher prevalence of hypertension, a greater incidence of
hypertension-related complications and a more difficult BP
control, and blacks are a considerable fraction of the
general population in several LATAM countries. Notably,
socioeconomic determinants play an important role in the
general population but particularly in the Afro-descendants
and the indigenous [15].

DEFINITION OF HYPERTENSION,
CLASSIFICATION, DIAGNOSIS, AND
GLOBAL RISK STRATIFICATION

Definition and classification of hypertension
According to the previous 2017 LASH guidelines, and
current international guidelines, definition of hypertension
is based on repeated office SBP values at least 140mmHg
and/or DBP at least 90mmHg. This arbitrary definition
refers to the level of BP at which the benefits of intervention
(lifestyle interventions or drug treatment) exceed those of
not intervention, as shown by outcome-based randomized
controlled trials (RCTs). Current evidence continues to
support these office BP thresholds for the definition of
hypertension in the general population, which thus remains
to unchanged from the previous guidelines [1,2,32]. The
classification of office BP and definition of hypertension
grades also remain the same from previous guidelines with
incorporation of isolated systolic and isolated diastolic
hypertension (Table 3).
Journal of Hypertension
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Blood pressure measurement and monitoring

Office blood pressure measurements
Accurate office BP measurement is the cornerstone of the
diagnosis and effectiveness of BP-lowering treatment.
However, given that BP is intrinsically characterized by
continuous changes over time and is importantly affected
by the continuous interaction between its regulatory mech-
anisms and environmental stimulations, its assessment
should be based on the combination between repeated
and standardized BP measurements in the office and BP
measurement taken out of the office, in daily-life conditions
[33–36]. Conventional BP measurement in the office
(OBPM) or in a screening setting is the most well studied
method for assessing BP and the one by which the diagno-
sis of hypertension, classification of BP, and the BP thresh-
olds and targets of therapeutic interventions have been
established [2,37,38]. Despite its limitations, which have
led to increasing use of out-of-office BP measurements,
standardized OBPM remains the main method for hyper-
tension diagnosis and management recommended by cur-
rent International Guidelines and is also the most widely
used in LATAM. Figure 2 summarizes the methodology for
accurate OBPM.

Ambulatory and home blood pressure monitoring
Both out-of-office BP measurement approaches, home BP
monitoring (HBPM) and 24h ambulatory BP monitoring
(ABPM) have shown to be better predictors of cardiovas-
cular morbidity and mortality than OBPM. Beyond their
greater predictive power, HBPM and ABPM can substan-
tially refine conventional OBPM-based risk stratification,
particularly in patients with OBPM defined grade 1 and 2
hypertension [36,38–40].

ABPM is superior to other BP measurement techniques
in demonstrating the efficacy of antihypertensive therapy in
covering the whole 24 h, including the night. ABPM, as well
as HBPM, can also identify individuals with masked hyper-
tension, that is, normal BP in the office but elevated BP in
daily life, a condition that has been shown to carry an
adverse prognosis close to that of sustained hypertension
(BP elevation both in the office and in daily life). ABPM and
HBPM are the most effective techniques for identifying
white-coat hypertension (WCH), also called ‘isolated office
BP elevation’ (BP elevation in the office but not in daily
life), which may be present in approximately one-third or
www.jhypertension.com 5
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Recommendations Class Level

Office BP is recommended for diagnosis of hypertension. 
These measurements must be performed using a standard 
protocol with three measurements separate by 1-2 minutes, 
after 5 minutes of rest. The average of the last two 
measurements should be referred to as the office value.

I A

It is recommended to diagnose hypertension during at least 2 
separate office visits (within 4 weeks) unless office BP 
indicates grade 3 hypertension (≥180/110 mmHg) or there is 
evidence of HMOD or CVD.

I C

At the first visit, BP must be measured in both arms. Finding 
of a between-arm SBP difference >15-20 mmHg suggests 
atheromatous disease and is associated with increased CV 
risk. All subsequent measurements should be made on the 
arm with the highest BP readings.

I C

Out-of-office BP is a source of important information for 
diagnostic and therapeutic purposes. It is therefore 
recommended to obtain additional information on BP values 
by ABPM or HBPM or both, if available.

I C

FIGURE 2 Recommendations for office blood pressure measurement. Modified from reference [4].

TABLE 4. Clinical indications for homebloodpressuremonitoring
and ambulatory blood pressure monitoring

Common indications of HBPM and ABPM
Diagnosis of WCH and MH in untreated individuals and of corresponding
phenotypes in treated patients
Confirmation of true resistant hypertension
Evaluation of 24 h BP control in treated patients
Evaluation of hypotension symptoms in treated patients
Interpretation of exaggerated BP response to exercise
Considerable day-to-day BP variability in office measurements

Specific indications for ABPM rather than HBPM
Assessment of nocturnal BP and dipping status which are frequent in
patients suffering sleep apnoea, diabetes, CKD, secondary hypertension,
autonomic dysfunction).
Patients incapable or unwilling to perform reliable HBPM, or anxious with
self-measurement
Pregnancy (with ad hoc validated devices)

Specific indications for HBPM rather than ABPM
Long-term follow-up of treated individuals to assess BP control and
favour patients’ adherence to prescribed treatment
Patients unwilling to perform ABPM, or with considerable discomfort
during the 24h recording

ABPM, ambulatory blood pressure monitoring; CKD, chronic kidney disease; HBPM, home
blood pressure monitoring; MH, masked hypertension; WCH, white-coat hypertension.
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more of patients with an office BP elevation. WCH is
associated with a greater cardiovascular risk and a HMOD
prevalence, which are greater than those of normotension
but less than those of sustained hypertension. Unfortunate-
ly, no trial has specifically addressed the effect of antihy-
pertensive treatment on cardiovascular outcomes in the
masked hypertension and WCH phenotypes [2,34,38,40].

Night-time hypertension is defined as an average BP at
least 120/70mmHg recorded during the night hours with
ABPM. In recent years, some home BP devices have
emerged as a new method for obtaining BP values during
sleep, and they could be a useful alternative to ABPM in
low-income and medium-income countries in LATAM.
Night-time BP has proven to be more predictive of adverse
outcomes, including cardiovascular events and mortality,
than daytime or even 24 h BP [2,38]. Even patients with
nocturnal hypertension and normal office BP and daytime
BP, a condition called ‘isolated nocturnal hypertension’,
exhibit a higher risk of HMOD and adverse outcomes.
Selective treatment of nocturnal hypertension is not avail-
able, and no solid evidence exists on the effects of reducing
nocturnal BP values on outcomes in nondippers or reverse-
dippers [2,38]. Although several therapeutic strategies have
been proposed to achieve this goal with bedtime adminis-
tration of antihypertensive medications, the so-called chro-
notherapeutic approach, recent evidence shows that
bedtime drug administration did not lead to any difference
in cardiovascular outcomes compared with morning ad-
ministration (the latter associated with a better adherence to
treatment) [2].

One important issue in LATAM is that each country has
its own national regulatory agency for validation of medical
devices. A uniform policy across LATAM countries for the
use of the same international validation protocol, should
6 www.jhypertension.com
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contribute to reduce the use of inaccurate BP monitors in
the market. A list of validated devices should be available
on the website of national Latin American hypertension
societies, to facilitate a proper choice by clinicians [38,40].
HBPM is less costly and highly available in many clinical
settings of LATAM and may be a better out-of-office stan-
dard procedure than ABPM [40]. Table 4 summarizes the
indications for HBPM and ABPM.

Telemonitoring, telemedicine, and hypertension
A survey carried out by cardiology and hypertension soci-
eties of the Americas in 1753 physicians showed that 48.9%
had a high interest in using remote telemonitoring in their
Volume 43 � Number 1 � January 2025
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TABLE 5. Routine examination protocol for patients with
hypertension

Medical history
Time of the first diagnosis of hypertension, including records of any
previous medical screening, hospitalizations
Recordings of current and past BP values by self-BP measurements.
Long-term stable or rapidly increasing BP
Current/past antihypertensive medications including their effectiveness
and intolerance. Assess adherence to therapy
Previous hypertension in pregnancy/preeclampsia

Patient’s CVRF
Family history of hypertension, CVD, stroke or CKD
Smoking
Diet, salt and alcohol consumption
Regular physical exercise vs. sedentarism. Weight gain or loss
Sleep history, snoring, sleep apnoea (information also from partner)
Sexual dysfunction in men and women
Resting heart rate >80bpm
Distress with job or at home (subjective stress level)

History and symptoms of HMOD, CVD, stroke and kidney disease
SNS: headache, vertigo, syncope, impaired vision, TIA, sensory or motor
deficit, stroke, carotid revascularization, memory loss and dementia in
older people
Heart: chest pain, shortness of breath, oedema, MI, syncope, HF,
coronary revascularization, history of palpitations, arrhythmias
(especially AF)
Kidney: thirst, polyuria, nocturia, haematuria, urinary tract infections
Peripheral arteries: intermittent claudication, cold extremities, pain-free
walking distance, pain at rest, ulcer or necrosis, peripheral
revascularization
Patient or family history of CKD (e.g. polycystic kidney disease)

Symptoms and signs of possible secondary hypertension
Young onset of grade 2 or 3 hypertension (<40 years), or sudden
development of hypertension or rapidly worsening BP in older patients
History of repetitive renal/urinary tract disease
Episodes of sweating, headache, anxiety or palpitations, suggestive of
pheochromocytoma
History of spontaneous hypokalaemia (or under diuretic therapy),
episodes of muscle weakness and tetany (hyperaldosteronism)
Symptoms and signs suggestive of thyroid disease or hyperparathyroidism
Current pregnancy, postmenopausal status and oral contraceptive use or
hormonal substitution

Medications, substances, recreational drugs use
Antihypertensive drugs previously used
Recreational drugs (cocaine), substance abuse (liquorice), concurrent
therapies including glucocorticoids, NSAIDs/COX-2 inhibitors,
paracetamol, immunosuppressive and anticancer drugs, nasal
vasoconstrictors

Physical examination protocol
Office BP and resting heart rate (see Figure 2)
Weight and height with calculation of BMI. Waist circumference
Search for signs of HMOD
Auscultation of heart and carotid arteries
Palpation of carotid and peripheral arteries
Ankle–brachial index
Neurological examination and cognitive status
Fundoscopic examination for hypertensive retinopathy in emergencies
Search for signs of secondary hypertension
Cafe-au-lait skin patches of neurofibromatosis (pheochromocytoma)
Abdominal palpation for signs of renal enlargement in polycystic kidney
disease
Signs of Cushing’s disease or acromegaly
Signs of thyroid disease
Auscultation of heart and renal arteries for murmurs or bruits indicative
of aortic coarctation, or renovascular hypertension

Standard laboratory tests for all patients with hypertension
Haemoglobin and/or haematocrit
Fasting blood glucose and HbA1c
Serum lipids: total cholesterol, LDL cholesterol, HDL cholesterol,
triglycerides
Serum sodium and potassium
Serum creatinine (and/or cystatin C) for estimating GFR
Serum uric acid
Serum calcium
Analysis of first voided urine in the morning: dipstick test in all patients;
urinary albumin/creatinine ratio and microscopic examination in selected

BP, blood pressure; CKD, chronic kidney disease; CVD, cardiovascular disease; HF, heart
failure; HMOD, hypertension-mediated organ damage; MI, myocardial infarction; TIA,
transient ischemic attack.
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clinical routine, whereas 43.6% were currently using tele-
monitoring [40]. The combined use of out-of-office BP
measurements and telemedicine tools has been shown to
represent a helpful approach to keep patients and physi-
cians in contact and to promote better patients’ adherence
to treatment and improved BP control.

Barriers to implementation of telemedicine services in
LATAM such as lack of telehealth licences, patient privacy
and confidentiality issues, data accuracy and misdiagnosis,
provider–patient relationship conditions, medical respon-
sibilities, risk of fraud and abuse, treatment prescriptions,
and reimbursement determination, must be considered [41].
In addition, some patients may feel more emotionally
involved and satisfied with office visits, which may help
to develop a better patient–physician relationship, chal-
lenging personal connections, and the ability to examine
the patient when needed [42]. It is in any case acknowl-
edged that telemonitoring and virtual visits should not
substitute but rather complement conventional in-presence
visits.

Artificial intelligence
The use of artificial intelligence applications holds the
potential to promote personalized medicine and tailored
treatment for the individual patient. Furthermore, thanks
to specific algorithms, artificial intelligence has been
implemented in studies aimed at identifying new genes
for the early diagnosis of hypertension and the preven-
tion of its complications [43]. Artificial intelligence-based
systems are also currently used to develop novel BP
monitoring technologies, based on wearable sensors,
either in case of cuff-based devices (such as volume-
clamp devices or wrist-worn inflatable cuffs) and of
cuffless devices that use mechanical and optical sensors
to determine features of the blood pulse waveform
shape, such as tonometry, photoplethysmography, and
capacitance, to estimate BP [44,45]. Artificial intelligence
could help to improve precision, accuracy, and repro-
ducibility in diagnosing and managing hypertension
using these emerging wearables or cuffless technologies.
Artificial intelligence-based systems have the potential to
improve clinical practice for hypertension by identifying
patient trajectories for new, personalized care plans, and
predicting patients’ risks and necessary therapy adjust-
ments due to changes in disease progression and/or
therapy response [45].

Clinical evaluation and search for hypertension-
related subclinical organ damage

Medical history, physical examination, and basic
laboratory tests
The work-up required to obtain the information in patients
with suspected or established hypertension was accurately
described by previous guidelines [1,2]. Except for subclini-
cal organ measures of HMOD, they have not changed
substantially in the last years and will thus be reported in
the present guidelines only in Table 5, apart from HMOD,
which deserves a more detailed description.
Journal of Hypertension www.jhypertension.com 7
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Methods of clinical evaluation
Subclinical organ damage refers to early-stage injury to
organs that occurs without obvious symptoms in the heart,
kidneys, brain, and blood vessels. Its clinical importance
relies on the fact that there is strong evidence that subclini-
cal organ damage predicts the risk of clinically overt car-
diovascular outcomes. There is also evidence that BP-
lowering treatment may reduce organ damage, and that
this reduction may be associated with a reduction of car-
diovascular morbid and fatal outcomes [2]. Early identifica-
tion of organ damage can help in preventing progression to
more severe conditions and thus this guideline underscores
the importance of regular screening for hypertension-me-
diated organ damage (HMOD).

Evaluating HMOD involves BP follow-up, electrocardio-
grams (ECGs), laboratory tests, imaging studies, arterial
stiffness assessments, and the ankle–brachial index (ABI)
test for PAD. This evaluation helps in assessing the extent of
organ involvement and as guidance of treatment. It is
crucial to consider the patient’s history of hypertension,
previous CVD, antihypertensive medication use, and co-
morbid conditions (e.g. diabetes, obesity, dyslipidaemias)
during evaluation, as these factors influence risk and treat-
ment decisions. Early detection of structural damage is key
to prevent or delay HMOD progression [2,46].

Cardiovascular impact of hypertension
Hypertension induces structural changes in the heart, in-
cluding left ventricular hypertrophy (LVH). LVH can be
detected through electrocardiography, echocardiography,
and cardiac MRI, being the latter the gold standard for
assessing cardiac structure and function [46].

Conditions such as hypertensive cardiomyopathy, heart
failure with preserved ejection fraction (HFpEF), atrial fibril-
lation, valvular heart disease, aortic syndromes, PAD, CKD,
dementia, and erectile dysfunction are associated with struc-
tural damage [47]. Early BP control is recommended to
prevent progression and associated complications, andmon-
itoring abnormalities with clinical and laboratory tests is
essential, regardless BP levels (Table 6).

Cardiac organ damage assessment
LVH is a common HMOD, increasing the risk of heart
failure, sudden death, angina, MI, and cerebrovascular
disease [48,49]. ECG is recommended as the primary tool
for diagnosing hypertensive LVH [50], and the Sokolow and
Murphy criteria are commonly used [51–53]. Transthoracic
echocardiogram (TTE) is more sensitive than ECG for
identifying hypertensive LVH, providing detailed informa-
tion for antihypertensive therapy [54]. 2D-TTE is an afford-
able tool for real-time assessment of LV mass, LV geometry,
left atrial dimensions, aortic root size, and LV diastolic and
systolic dysfunction [55]. Patients with nondilated concen-
tric LVH have a higher risk of cardiovascular events, espe-
cially with LV enlargement. Regression of LVH with
antihypertensive medication reduces cardiovascular risk,
though it may not improve LV diastolic dysfunction [55].
Hypertension also affects left atrium causing dilatation
and higher risk of atrial fibrillation due to increased LV
filling pressure.
8 www.jhypertension.com
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Renal damage assessment
Albuminuria is an early sign of kidney damage, detectable
through a morning urine test, and its persistence over 3
months indicates renal damage and endothelial dysfunc-
tion, predicting cardiovascular events and mortality [56].
Albuminuria is categorized as normal A1 if albumin/creati-
nine ratio (ACR) less than 30mg/g. Increased urinary ACR
(UACR) signals glomerular filtration barrier disruption. Al-
buminuria category A2 (30–299mg/g) formerly called
microalbuminuria indicates preclinical disease, whereas
severely increased albuminuria A3 (>300mg/g), formerly
called overt proteinuria, indicates established renal disease
[46,57–59].

Although serum creatinine alone is not a reliable marker
for detecting early renal impairment, estimation of GFR
(eGFR) using the CKD-EPI equation provides a more com-
prehensive evaluation of kidney performance [60]. This
estimation helps identify kidney dysfunction at an earlier
stage, guiding appropriate management and intervention to
prevent progression to CKD. The use of an estimating
equation for initial assessment of eGFR is recommended.
Cystatin C detects early renal function changes and is useful
for identifying initial deterioration and predicting progres-
sion to CKD [61]. Cystatin C measurement is recommended
in clinical situations where eGFR equation is less accurate
such as malnutrition, vegetarian diets, keto-diets, class III
obesity, cancer, heart failure, cirrhosis, catabolic states, use
of steroids, and use of broad-spectrum antibiotics. Renal
ultrasound is effective for assessing HMOD, providing
details on kidney size, structure, and stones, is cost-effective
and noninvasive [62]. Doppler ultrasound evaluates the
renovascular system, assessing peak systolic velocity
(PSV) and renal resistance index (RRI) to detect renal artery
stenosis [63].

Early indicators of atherosclerosis
Hypertension causes vascular changes due to endothelial
dysfunction and arteriolar remodelling, initially manifesting
as increased intima–media thickness (IMT) or small ather-
omatous plaques. Carotid IMT (cIMT) is an early athero-
sclerosis marker that predicts cardiovascular risk. Assessed
via carotid ultrasound is considered abnormal when greater
than 0.9mm, although this varies by age [64–66]. The
evaluation of cIMT for global cardiovascular risk quantifi-
cation have less impact than the presence of carotid pla-
ques, but recent evidence is in favour of its contribution to
the risk, and antihypertensive treatment may reduce cIMT
[2]. Carotid plaques are identified with a cIMT of at least
1.5mm or a focal thickness increase of 0.5mm or 50% of
surrounding cIMT and have a predictive value for both
stroke and MI, independent of other CVRF and risk scores
predicting stroke and MI [67,68].

The PESA study revealed a high prevalence of subclinical
atherosclerosis in apparently healthy middle-aged individ-
uals, with 63% having plaques in various arteries. Subclini-
cal atherosclerosis is more common in noncoronary
arteries, with varying prevalence among genders [69]. A
recent study showed 35% of women and 56% of men had
carotid plaques, and 90% of women and 85% of men had
abdominal aorta plaques [64].
Volume 43 � Number 1 � January 2025
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TABLE 6. Assessment of hypertension-mediated organ damage

Category Test/method Purpose Details

Office and out-of-office
BP measurements

BP measurement Routine monitoring to assess and
manage hypertension

Regular follow-up to evaluate treatment efficacy
and adjust management

Cardiac assessment Electrocardiogram (ECG)

Echocardiography
(transthoracic, 2D-TTE)

Cardiac MRI

Detection of LVH and other cardiac
changes

Assesses LV mass, geometry, and LV
dysfunction

Provides detailed cardiac structure and
function assessment

Primary tool for diagnosing LVH.

More sensitive than ECG for identifying LVH;
provides detailed information of cardiac
structure.

Gold standard for evaluating cardiac structure and
function

Renal assessment Urinary albumin/creatinine ratio

Serum creatinine

Estimation of the glomerular
filtration rate by CKD-EPI

Cystatin C

Renal ultrasound

Doppler ultrasound

Detects early signs of renal damage
(albuminuria)

Assesses kidney function

Provides a comprehensive assessment
of kidney function

Detects early renal function changes

Evaluates kidney size, structure, and
stones

Assesses renovascular system, peak
systolic velocity (PSV), and renal
resistance index (RRI)

Measures protein levels to assess kidney function;
categorized as normal (A1) to moderately
increased (A2), or severely increased (A3)

Can be affected by various factors. Not always
reliable for early renal impairment

eGFR based on serum creatinine levels helps
identify early renal impairment and guide
management.

Useful for identifying initial deterioration and
predicting progression to chronic kidney disease.

Noninvasive, cost-effective; assesses hypertension-
mediated organ damage

Detects renal artery stenosis

Vascular assessment Carotid intima–media
thickness (cIMT)

Carotid plaque assessment

Pulse wave velocity (PWV)

Ankle–brachial index
(ABI) Test

Retina microvasculature
assessment

Early marker of atherosclerosis

Identifies carotid plaques; predicts
stroke and myocardial infarction

Estimates arterial stiffness

Assesses peripheral artery disease (PAD)

Detects retinal microvascular changes
associated with hypertension and
DM-2

Measured via carotid ultrasound; abnormal if
>0.9mm.

Assessed with cIMT measurements; plaques
indicate increased cardiovascular risk.

cfPWV is a key marker for vascular ageing and
predicting future cardiovascular events

Compares BP in the ankle with the BP in the arm;
helps evaluate blood flow to the legs.

Evaluates retinal vessel health; abnormalities may
indicate systemic vascular impairment.

Neurological assessment Brain imaging (CT, MRI)

Cognitive function tests
(MoCA, MMSE)

Detects silent structural brain damage

Detects cognitive impairment

Identifies WML, lacunar infarcts, and MBs
associated with hypertension.

Identifies individuals with high risk for dementia

CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration equation; CT, computed tomography; LVH, left ventricular hypertrophy; MMSE, Mini Mental State Examination; MoCA,
Montreal Cognitive Assessment.

2024 LASH hypertension guidelines
Pulse wave velocity
Age or prolonged exposure to hypertension leads to arterial
stiffening, manifested by changes in the arterial media layer,
such as elastin fragmentation and calcification [70]. PWV,
especially carotid–femoral PWV (cfPWV), assesses regional
arterial stiffness from the aortic arch to the femoral artery. It
predicts future cardiovascular events and is a marker of
vascular aging [71]. Measuring cfPWV helps identify high-
risk individuals and manage CVRF [72]. PWV can also be
measured using MRI or Doppler echocardiography, with
artificial intelligence potentially enhancing these methods
[73]. In hypertensive patients, PWV predicts survival and
helps monitoring treatment response and prognosis [74].

Neurological implications of hypertension: silent
brain damage and cognitive dysfunction
Hypertension significantly increases the risk of stroke and
cognitive decline. Elevated BP damages cerebral microvas-
culature, leading to white matter lesions (WML), lacunar
infarcts, and microbleeds, markers of brain damage detect-
able via MRI. These changes can impair cognitive functions
like memory, attention, and executive function. Early de-
tection and treatment of hypertension can preserve cogni-
tive function and prevent cognitive disorders related to high
Journal of Hypertension
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BP [75–77]. Treated and controlled hypertensive patients
show fewer WML compared with untreated or poorly
controlled patients, underscoring the importance of early
detection and treatment in preventing stroke and cognitive
impairment [46].

TREATMENT OF HYPERTENSION

Lifestyle changes
Healthy lifestyles reduce the lifetime risk of developing
hypertension, have a BP-lowering effect and is associated
with a reduction of the global cardiovascular risk. Its
implementation is recommended for the whole population,
and mandatory for patients with hypertension. Lifestyle
measures have n updated in the more recent guidelines
and are widely accepted [2,78,79]. Implementation of these
lifestyle measures must be adapted to the characteristics of
the Latin American population.

Reduction of sodium intake
All guidelines agree that a reduction of salt intake to less
than 5 g/day is recommended for all hypertensive patients
[2,78,79]. A pragmatic recommendation is to reduce salt
intake at least to less than 7 g per day.
www.jhypertension.com 9
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Adequation of potassium intake
Increased potassium intake, mainly from diet, is beneficial
for the prevention and control of elevated BP and stroke,
and partial substitution (25%) of sodium by potassium in
salt reduce MACE and death. Potassium-rich diets (DASH or
Mediterranean diets) are preferred than potassium supple-
mentation pills [80,81].

Weight control
Prevalence of obesity in LATAM is at least 23% and over-
weight 40.6% and are associated with hypertension [82].
Abdominal obesity, defined for LATAM as cut-off points of
abdominal perimeter of 89 cm in men and 86 cm in women,
is associated with MACE and incident diabetes in the region
[83]. Each kilogram of weight reduction is associated with
1mmHg lowering in BP, and intentional weight loss is
associated with about 15% reduction in all-cause mortality
[84]. Maintaining weight reduction in the long-term is very
difficult and advice for food intake, exercise programs and
habits must be tailored to each patient, with possible
participation of other health professionals [85]. New GLP-
1 receptor agonists reduce body weight effectively in dia-
betic and nondiabetic patients [86]. In severe obese, use of
bariatric surgery is an alternative [87].

Regular physical activity and exercise
People meeting the WHO-recommended exercise target
showed lower BP compared with those who did not in the
May Month of Measure 2021 campaign carried out in
642 057 individuals, including 156 513 from America, most
of them from LATAM [88]. Regular dynamic and static
(isometric) exercise is associated with important BP and
CVD reduction. Lowering BP with regular aerobic exercise
is 2–4mmHg in normotensives and 5–8mmHg in hyper-
tensive patients, and regular exercise is also beneficial for
lipid and glucose control [88].

Moderation of alcohol consumption
There is a close association between alcohol intake, BP
elevation, and mortality, with heavy drinkers having the
highest prevalence of hypertension and mortality rate.
Some observational studies suggest that light drinkers
may have a reduced cardiovascular mortality compared
with teetotallers but the existence of a ‘J’ curve relationship
between alcohol consumption and cardiovascular out-
comes is controversial. An excessive alcohol intake is the
most important risk factor for haemorrhagic stroke, and
advice to start alcohol intake in teetotallers is never rec-
ommended [2,79]. Several RCTs have shown that a reduc-
tion in alcohol intake to less than two drinks per day lowers
BP in a dose–response manner [89].

Cessation of smoking habits
Prevalence of smokers in LATAM is still high ranging from
22 to 45% (https://cdn.who.int docs whs2023_annex1). In
addition, chewing tobacco leaves or some special prepara-
tion of tobacco paste bars known as ‘chim�o’ are consumed
in countries like Venezuela and Colombia [90,91]. Nicotine
is also present in vaping (e-cigarettes) the use of which is
increasing. Tobacco use increases ambulatory BP, BP
10 www.jhypertension.com
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variability, and CVD, and may reduce the effect of antihy-
pertensive treatment. CVD increase even in passive smok-
ers [2,82].

Healthy diets
DASH diet is a low caloric diet based on grains, fruits,
vegetables, low fat content, and high potassium, calcium,
magnesium, and fibre content. Mediterranean diet ingre-
dients are vegetables, fruits, nuts, beans, whole grains or
cereals, moderate amounts of dairy, poultry, eggs, sea-
food, and olive oil. Both reduce BP and CVD mortality [2].
However, these diets must be adapted to local products of
different countries in LATAM. Regular inclusion of mod-
erate intake of coffee, tea, yerba mate, guarana, or choc-
olate is acceptable without important effect on BP [92]. A
recent longitudinal study in 1408 individuals from the
PAMELA study, followed for a period of 10 years have
shown that habitual coffee consumption is associated
with neutral effects on in-office and out-of-office BP
values [93].

Other measures
Methods reducing stress such as meditation yoga or mind-
fulness may be useful to reduce BP, although evidence of
the beneficial effects in the long-term is weak. Ambient
noise in some LATAM cities impact negatively on cardio-
vascular health, particularly in specific jobs [11]. Environ-
mental air pollutants such as volatile organic compounds
and nanoparticles less than 2.5mm in diameter (PM2.5) are
also related with CVD [94,95]. Hypertensive patients should
avoid areas with noise and air pollution or use appropriate
devices to minimize their impact. Healthy lifestyle recom-
mendations are summarized in Figure 3.

Pharmacological treatment
The aim of antihypertensive treatment is not simply to
reduce BP values but to prevent premature death by avoid-
ing, delaying, or limiting hypertension-related complica-
tions. To achieve this objective, treatment must be managed
with lifestyle modifications and adequate and permanent
use of antihypertensivemedications. Pharmacological treat-
ment must be:
H

1.
ea
Timely: treatment should be started as soon as
the diagnosis of hypertension has been adequately
completed.
2.
 Effective and sustained over time: patients should
be maintained for at least 70% of their remaining life
at BP levels of at least less than 140/90mmHg, and
preferably close to 130/80mmHg, without reaching
levels lower than 120/70mmHg. It is recommended
to reach levels below 130/80mmHg in patients who
have clinical CVD or who are at high cardiovascular
risk: patients with DM-2, those who have more than
three associated CVRF or those who have HMOD.
There is no clear evidence that achieving these lower
BP levels are more protective in patients over
80 years, in those with ISH, in patients with advanced
CKD or with LVH. In these patients BP, targets must
be personalized.
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Recommendations Class Level
Reduction in salt intake < 7 g per day (equivalent to 
3 g of sodium).

I A

Increase potassium content in diet except in CKD 
(stage IV or V).

I B

Reduce weight in obesity or overweight. I A
Practice daily physical activity of at least 150 to 300 
minutes per week of dynamic (aerobic) exercise of 
moderate intensity, or half of this time if aerobic 
exercise is of high intensity. Dynamic resistance 
exercise 2-3 times per week is also recommended.

I B

Reduce sedentary time. I B
Moderate alcohol intake in a maximum of 1 or 2 
drinks per day (10 g alcohol/standard drink) and
implement alcohol-free days during the week in 
individuals consuming alcoholic beverages.

I B

Teetotallers should never start alcohol intake for CV 
prevention.

III B

Avoid heavy (binge) alcohol drinking due to the risk 
of haemorrhagic stroke.

III B

Avoid active and passive smoking tobacco and 
water pipe smoking or vaping.

I B

Adopt healthy diets (Mediterranean or DASH) if 
feasible, adapted to local foods.

I B

Avoid air pollution and noise or using appropriate 
devices to minimize exposition when possible.

II C

Reduce stress and anxiety by means of meditation 
and breathing control (yoga techniques).

II C

FIGURE 3 Healthy lifestyle recommendations
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Journa
Adequate adherence and treatment persistence (at
least more than 70% of the overall prescription time),
regardless of the type of antihypertensive drugs cho-
sen, ensure a reduction in the risk of suffering MACE
between 10 and 25%, while treatment discontinuation
may lead to an about 40% increase of cardiovascular
risk [2]. Physicians’ inertia (not starting treatment in a
timely manner, not adjusting treatment to timely
achieve targets, interrupting treatment, not convinc-
ing patients about the importance of adherence and
persistence to reduce morbidity and mortality, not
empowering the patient and their family in the
knowledge of the disease), is responsible for more
than 50% of the failure of treatment [2].
3.
 Expedite: BP targets should ideally be achieved
within 3months.
4.
 Integral: the optimal control of the patient with
hypertension also includes the achievement and
maintenance of targets of the associated CVRF (over-
weight/obesity, lipid levels, glucose levels, albumin-
uria, etc).
l of Hypertension
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When to initiate pharmacological treatment
Implementation of lifestyle changes alone without antihy-
pertensive medications is justified only in people with BP
higher than 120/80mmHg, that is, even if its BP is below the
levels of grade 1 hypertension (Fig. 4). The correct ap-
proach to lifestyle changes is promoting their implementa-
tion, which often requires a multidisciplinary team of
nurses, psychologists, nutritionists, and physical trainers.
For patients with grade 1 and low risk, lifestyle modifica-
tions without medications could be attempted for a period
of about 3 months. It is recommended to initiate simulta-
neously lifestyle modifications and antihypertensive med-
ications in most patients [2].

Current evidence does not support initiation of antihy-
pertensive treatment in people with high-normal BP and
low cardiovascular risk. However, in patients with a very
high cardiovascular risk with established CVD (mainly
myocardial infarction), several meta-analyses have shown
a reduced risk of MACE with a few mmHg SBP reduction.
Thus, treatment of people with high-normal BP and estab-
lished CVD, especially CAD, is recommended [2].
www.jhypertension.com 11
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ARB or ACEI + CCB or T/TL Diure�c
Low dose in SPC

If side effects associate a third drug at low dose 
ARB or ACEI + CCB + T/TL Diure�c

Low CV risk Intermediate or high CV risk

Monotherapy may be used
● if baseline BP is very 

close to the target
● In very old (> 80 years) 

and frail pa�ents

IIf no side effects increase to full dose
ARB or ACEI + CCB or T/TL Diure�c

Implement lifestyle changes

ARB or ACEI + CCB + T/TL Diure�c
Increase to full dose if needed 

Confirmed diagnos�c of hypertension and completed clinical evalua�on of global CV risk

BP not at target

BP not at target

Apparent Resistant Hypertension
Inves�gate for true resistant hypertension

BP not at target

≈ 60% BP Control 

BB may be used 
at any step in 

specific clinical 
indica�ons

Grade 1
Hypertension

140-159/90-99

≈ 90% BP Control 

Grade 2
Hypertension

160-179/100-109

Grade 3
Hypertension

≥ 180/110

Grade 1
Hypertension

140-159/90-99

If BP not controlled
with lifestyle changes
Ini�ate low dose SPC

ARB or ACEI + CCB
or T/TL Diure�c

FIGURE 4 When and how to initiate antihypertensive treatment.
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How to initiate pharmacological treatment
These guidelines strongly recommend that the first step of
treatment should be the use of the combination of two
antihypertensive drugs in a single pill (SPC) at low doses in
most patients. This recommendation is based on the proven
benefit of this approach, namely improvement of adher-
ence, reduction of therapeutic inertia, shortening of the
titration phase, and reduction of MACE compared with an
initial treatment strategy based on monotherapy. Prefer-
ence to SPC rather than separate drug administration is
supported by the multiple evidence that treatment simplifi-
cation is associated with a marked increase of adherence to
treatment and a related reduction of events independently
of the drugs included in the single pill [2]. The current
widespread use of monotherapy in LATAM is no longer
recommended.

If low-dose dual SPC is not sufficient to achieve BP
control, physicians may increase the dose of the same
components (full-dose SPC) or change the components
of the initial dual combination. This decision will depend
on the amount of the BP reduction achieved with the low-
dose SPC and/or presence of side effects.

The second step would be to use a triple SPC of different
antihypertensive classes [96]. It is imperative for LATAM a
universal availability and accessibility of antihypertensive
drugs in SPC for medical prescription in the first and second
steps: Dual SPC at low doses and full doses of different
combinations (ARBs or ACEIsþ DH-CCBs; ARBs or ACEIþ
thiazide or thiazide-like diuretics); and triple SPC of ARBs or
ACEIs þ DH-CCBs þ thiazide or thiazide-like diuretics
(Fig. 2).

Monotherapy should be only prescribed at the second
and third levels of medical care, intended only for the first
12 www.jhypertension.com

Copyright © 2024 Wolters Kluwer 
step of treatment in patients who meet the requirements of
frailty (Figure 5). Efficacy and safety of BP targets less than
130/80mmHg to be achieved in most patients is well
supported but BP levels less than 120/70mmHg should
never be a target because of high risk of increased side
effects, treatment discontinuation, and orthostatic hypoten-
sion [2,97,98]. To ensure that BP targets are achieved, ABPM
or HBPM measurements are recommended.

Why do not initiate with monotherapy in all
patients?
The widespread use of monotherapy in the world, reaching
70% in LATAM, as the main strategy to treat hypertensive
patients explains in part the insufficient BP control achieved
so far, even with adequate adherence and persistence on
the strategy [99]. The fact of not reaching targets in mono-
therapy and medical inertia makes imperative to explain
LATAM physicians why monotherapy must not be the
routine of antihypertensive treatment but rather an excep-
tion. When combination therapy is chosen, fixed-dose SPC
should be used whenever possible, as they are associated
with greater adherence to treatment.

Why initiate with combination therapy in most
patients?
The expected decrease in BP values with a single drug –
monotherapy – from any of the known drug classes even at
their maximum recommended doses ranges between 8 and
12mmHg for SBP, and 5–8mmHg for DBP [100]. For this
reason, even in patients with mild BP elevations is very
difficult to reach the therapeutic targets with this strategy,
and BP targets are only achieved in about 20–30% of
patients treated in monotherapy regardless the drug class
Volume 43 � Number 1 � January 2025
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Recommendations Class Level 
Pharmacological treatment should be initiated 
immediately after a correct diagnostic of HT and basic 
clinical evaluation. 

I A 

Patients should be maintained for life at BP levels < 
140/90 mmHg, and preferably < 130/80 mmHg if 
treatment is tolerated. 

I A 

BP levels < 120/70 mmHg should never be a target III A 
Treatment strategy must be personalized in very old frail 
patients, patients with ISH and IDH, and with advanced 
CKD. 

I B 

BP targets should be ideally achieved in three months 
and accompanied of the adequate control of the 
associated CV risk factors. 

I B 

Initiate treatment with a combination of two 
antihypertensive drugs at low doses in most patients. If 
low dose is not enough to achieve BP control, increase 
the dose of the same components or add a third drug. 

I A 

Dual combination of ARBs or ACEIs plus DH-CCBs or 
HCTZ (or thiazide-like chlortalidone or indapamide) is 
recommended to start treatment in most patients. 

I A 

If BP is not controlled with a dual combination at full 
tolerated doses, add a third drug in a triple SPC. 

I A 

Fixed dose SPC of two or three drugs are preferred over 
free combinations with multiple drugs to increase 
adherence and persistence on treatment. 

I B 

In patients with true resistant hypertension a MCRA 
such as spironolactone or eplerenone is recommended. 
In case of contraindication or intolerance to MCRA, an 
alpha-blocker, or a betablocker, or an ARNI (Sacubitril-
Valsartan), or a central acting agent may be used. 

I A 

FIGURE 5 Recommendations for pharmacological treatment.
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used [1,2]. The combination of antihypertensive drugs in a
single tablet increases the antihypertensive potency of the
treatment, achieving higher BP reductions and BP targets in
about 70–80% of patients. In addition, reduces HMOD and
the incidence of MACE, improves the quality of life of
patients reducing potential adverse effects, and improves
persistence and adherence to treatment [1,2]. In the SPRINT
study, the standard treatment arm required drug combina-
tions in 57.4% of patients, whereas in the intensive treat-
ment arm, combinations were required in 86.6%, with
similar data in individuals over 75 years of age [97].

The initiation of treatment with dual combination com-
pared with monotherapy has been shown to reduce global
cardiovascular events by 66%, CAD by 59%, stroke by
34%, HF by 71%, and new-onset atrial fibrillation by 59%
[101]. On the other hand, under equal conditions of
adequate achievement of BP targets, patients controlled
with SPC have a lower rate of hard outcomes. If BP targets
are not achieved with a dual combination at low doses,
increase the dose of the components if tolerated, or
Journal of Hypertension
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change the type of combination. If BP control is not
achieved, associate a third medication (triple combination
of a RAS blocker plus DH-CCB plus thiazide or thiazide-
like diuretic). This strategy may control up to 90% of
patients with hypertension.

If BP is not controlled with a triple combination at full
tolerated doses, the physician will be facing a patient with
apparent resistant hypertension. The diagnosis of true
resistant hypertension must be confirmed with 24 h ABPM.
Lack of adherence and secondary causes of hypertension
must be ruled out. In patients with true resistant hyperten-
sion, a mineralocorticoid receptor antagonist (MRA) such as
spironolactone (or eplerenone) is recommended. In case of
contraindication or intolerance to MRA, an alpha-blocker, a
betablocker, a central agent, or an ARNI (Sacubitril-Valsar-
tan) may be used. MRA agents should not be used in
patients with eGFR less than 30ml/min/1.73m2 in which
thiazide diuretics should be replaced by a loop diuretic with
the possible addition of chlortalidone for its documented
further lowering effect [2].
www.jhypertension.com 13
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Which single pill fixed-dose combinations may be
used?
Antihypertensive drug classes primarily recommended to
be used in combinations are:
14
1.
 Renin angiotensin system (RAS) blockers: some
physicians prefer ARB over ACEI because of the
possible cough caused by the latter group, whereas
others prefer ACEI over ARB, especially in patients
with CAD, given that ARB, unlike ACEI, have not
been shown to reduce mortality in these patients.
2.
 Calcium channel blockers (CCB): Long-acting
dihydropyridines are preferred (DH-CCB), which
allow dosing every 24 h, either on their own (amlo-
dipine, lercarnidipine, manidipine) or by pharmaceu-
tical manipulation (nifedipine-GITS).
3.
 Thiazide (HCTZ) and thiazide-like diuretics
(chlortalidone, indapamide): despite some physi-
cians preferentially use long-acting diuretics such as
chlorthalidone or modified Indapamide, most fixed
combinations are available only with HCTZ (a short-
acting thiazide diuretic). In patients with eGFR less
than 45ml/min/1.73m2, it is recommended to switch
to loop diuretics (short-acting furosemide or bume-
tanide, or preferably the long-acting torasemide
whenever available). In patients with eGFR less than
30ml/min/1.73m2, it is recommended to combine a
loop diuretic with chlorthalidone.
4.
 Betablockers: it is recommended the preferential
use of those with cardioselectivity (bisoprolol, nebi-
volol, and metoprolol succinate) and vasodilatory
capacity (nebivolol and carvedilol).
Recommended combinations depending on the
clinical characteristics of patients
The combination of a RAS blocker (ARB or ACEI) with a
DH-CCB is preferred in patients where the primary aim is
to reduce the risk of CAD or PAD, or when they have a
metabolic profile (DM-2, MS, obesity). This combination
is also preferred when the use of diuretics is not
advisable (patients intolerant to cramps). It would be
more convenient to start with a combination of DH-CCB
þ diuretic in people with ISH, Afro-descendants, low-
renin hypertension, or intolerant to CCBs (severe ankle
oedema) [1–3,102].

Use of antihypertensive drugs in special clinical
conditions
Figure 6 summarizes the recommendations for antihyper-
tensive treatment in hypertensive patients with different
associated clinical conditions or comorbidities.

Resistant hypertension
Resistant hypertension is defined as above-goal elevated BP
in patients despite the concurrent use of three antihyper-
tensive drug classes at the maximal tolerated doses, com-
monly including a long-acting DH-CCB, a RAS blocker
(ACEI or ARB) and a thiazide/thiazide-like diuretic. The
diagnosis of true resistant hypertension requires assurance
of antihypertensive medication adherence and exclusion of
www.jhypertension.com
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WCH by 24h ABPM. Resistant hypertension also includes
patients with BP at target values but treatedwith at least four
antihypertensive medications. Management of resistant hy-
pertension includes maximization of lifestyle interventions,
use of long-acting thiazide-like diuretics (chlorthalidone or
indapamide) if eGFR at least 30ml/min/1.73m2, addition of
a MRA, preferably spironolactone (or eplerenone in spiro-
nolactone intolerants), and loop diuretics in patients with
eGFR less than 30ml/min/1.73m2 [2,103,104]. Figure 7
shows the algorithm for management of patients with
apparent resistant hypertension.

Novel antihypertensive drugs with new mechanisms
of action
A number of novel agents for treatment of difficult to
control hypertension are emerging for the first time in many
years. These new agents that target novel BP-regulating
mechanisms include endothelin receptor antagonists such
as aprocitentan and darusentan, and aldosterone synthase
inhibitors, such as baxdrostat, lorundrostat, and dexfadro-
stat. Novel nonsteroidal MRAs are also available, and finer-
enone shows a renal protective effect in patients with CKD
despite inducing small BP reduction. Nonsteroidal MRAs
such as esaxerenone, apararenone, and ocedurenone are in
development. Other novel drugs are those interfering with
the ribonucleic acid (siRNA) to inhibit the production of
angiotensinogen such as zilebesiran, which antihyperten-
sive effect after a single injection is maintained for up to
24weeks. Finaly, analogues of the M-atrial natriuretic pep-
tide (MANP) and inhibitors of aminopeptidase A, the en-
zyme that converts angiotensin II to the pressor angiotensin
III, are also under research [105].

Follow-up of patients with hypertension
Close follow-up of hypertensive patients is crucial to find
out the achievement of BP control, support and stimulate
lifestyle modifications, assess drug adherence and medica-
tion side effects, adapt therapy if needed, and check for
development or changes in HMOD [2]. Figure 8 shows
LASH recommendations on how often patients should be
seen, what should be checked in different visits, and who
and which setting should be involved in themanagement of
patients during follow-up.

Treatment and control of associated
cardiovascular risk factors

Management of patients with hypertension and
dyslipidaemia
Both hypertension and atherogenic dyslipidaemia have a
high prevalence in LATAM. In the adult population hyper-
tension prevalence has been reported to range between 18
and 62% [9,105–107]. The average of LDL-cholesterol val-
ues in a recent study was 149.5� 54mg/dl. In addition, low
levels of HDL-C range from 34.1 to 53.3% whereas the
prevalence of elevated triglycerides (TRG) varies from
25.5 to 31.2% being usually more common in men than
in women [107].

Up to 60% of hypertensive patients may have an abnor-
mal lipid profile [108] whereas most patients with DM-2 of
Volume 43 � Number 1 � January 2025
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Recommendations Class Level
In patients with WCH, close follow up and lifestyle 
interventions are recommended. BP-lowering treatment
can be considered in patients with HMOD and high CV 
risk.

II C

In patients with MH, close follow-up is recommended to
timely identify sustained hypertension and new HMOD.
BP-lowering treatment can be considered in patients with 
HMOD and high CV risk.

II C

In patients in the first year after MI the use of a 
combination with ACEI (or ARB if intolerant to ACEI) plus 
a BB if LVEF < 50% is preferred. In case of angina a DH-
CCB plus a Betablocker is recommended.

I A

In patients with previous stroke an ACEI or ARB plus a 
DH-CCB or a diuretic (preferably Indapamide) is 
recommended.

I A

In patients with HF an ACEI or ARB or ARNI + BB is 
recommended. Addition of a diuretic for congestion may 
be needed, and iSGLT2s should be used independently 
from the presence of DM-2.

I A

In patients with CKD an ACEI plus a DH-CCB or a 
diuretic (loop diuretic in stages 4-5) is recommended. 
The use of an iSGLT2 and a non-steroidal MRA such as 
finerenone is especially recommended for diabetic 
patients.

I A

In patients with AF and ACEI or ARB plus a BB or a non-
DH-CCB is recommended. If heart rate is < 80 beats/min, 
use a DH-CCB.

I B

In patients with psychiatric disorders an ACEI or ARB 
plus a diuretic is recommended. In case of drug-induced 
tachycardia the use fat-soluble BB, preferably 
propranolol, or nebivolol may be used, especially in 
patients with anxiety.

I C

In patients with COPD an ACEI or ARB plus DH-CCB 
and/or diuretic is recommended. β1-selective BB may 
be used in selected high-risk patients (e.g. CAD or HF).

I B

In patients with aortic valve stenosis and ACEI or ARB 
plus a BB is recommended.

I C

In patients with hypertension and HIV/AIDS the same 
strategy as for the general population is recommended,
but pharmacological interactions of AIDS therapy with 
CCBs must be considered.

I C

In patients with COVID-19 and HT the choice of drugs 
and treatment strategies (including BP thresholds and 
targets for treatment) are the same as for the general 
population.

I C

In patients with chronic inflammatory rheumatic 
disorders the same strategy as for the general 
population is recommended (preferably ARB or ACEI 
plus DH-CCB). Effective treatment of underlying 

I C

FIGURE 6 Antihypertensive treatment in special clinical conditions
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Confirmed true essen�al resistant hypertension Confirmed secondary form of hypertension

If eGFR < 30 mL/min 1.73 m2

Loop diure�c
or

amiloride, β-blocker or α1-blocker,
or central ac�ng

Refer to a
Hypertension Clinic

Office BP ≥140/90 mmHg receiving (ACEI or ARB) + DH-CCB + Thiazide/thiazide-like diure�c at maximal tolerated
doses or receiving ≥ 4 an�hypertensive medica�ons (regardless of BP)

Op�mize diure�c: switch current diure�c to chlortalidone unless CKD stage 5
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(or eplerenone, 25-50 mg, twice daily)
or amiloride, β-blocker, α1-blocker, or central 

ac�ng. Consider Renal denerva�on

FIGURE 7 Algorithm for management of apparent resistant hypertension.
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few years’ duration have a BP elevation. The coexistence of
hypertension and dyslipidaemia increases four times the
risk of CVD and could increase more than 20-fold when
multiple cardiometabolic risk factors (DM-2, obesity, and
smoking) are present in the same patient [109] (Box 1). The
Pan American Health Organization (PAO) recommends
using the WHO prediction model in the region although
LATAM cohorts were not included in the external validation
of the global cardiovascular risk. The Non-Laboratory
Diagnosis Ini�al treatment F
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FIGURE 8 Recommended follow-up for patients with hypertension.
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INTERHEART Risk Score (NL-IHRS) has the advantage of
not requiring laboratory testing and has been validated
using patients from the PURE study in Argentina, Brazil,
Chile, and Colombia. This risk score could be a reasonable
option in settings with limited resources and noneasy
availability of blood tests [110,111]. Intervention strategies
aimed to control BP, lipids, obesity, and blood glucose, are
crucial to achieve maximal cardiovascular risk reductions
[2] (Figure 9).
Pa�ents with low CV risk and 
not difficult-to- control: annual 
follow-up with basic or 
extended check-up program 
(HMOD re-evalua�on) every ≈ 
3 years
In pa�ents with high CV risk or 
difficult-to-control BP 
individualized and shorter 
follow-up is recommended
In pa�ents with already 
treated secondary 
hypertension follow-up must 
be individualized
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Box 1 Components of global cardiometabolic risk

� Anthropometric measures
� Abdominal waist
� Complete lipid panel (total cholesterol, TGR, HDL-C, non-HDL-C,

calculated LDL-C)
� Fasting blood glucose and/or 2 h post oral 75 g of glucose
� Muscular handgrip strength

HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein
cholesterol.

2024 LASH hypertension guidelines
Smoking
The prevalence of smoking in LATAM is still very high
(37%) [112]. Cessation of tobacco use is the most effective
lifestyle measure for the prevention of CVD, particularly in
hypertension patients, and quitting smoking (including e-
cigarettes) is strongly recommended.

Appropriate strategies should be implemented to avoid
weight gain after quitting smoking. The target populations
should be regarded not only as those already exposed to
smoking but also those not yet exposed, largely composed
of younger people. Counselling and motivational inter-
viewing techniques in health centres have a documented
effectiveness for smoking cessation. The associations be-
tween current smoking and uncontrolled BP differ over
race/ethnicity and hypertensive Afro-American smokers are
the more exposed.

Obesity
The prevalence is growing in LATAM (see section ‘Lifestyle
changes’) as elsewhere in the world. Overweight and
Recommendation 

A complete lipid profile must be obtained in all
HT at the time of the diagnosis and repeated a

Patients with HT and dyslipidaemia should be 
at least, patients with intermediate CV risk or g

LDL-C target in patients with HT and dyslipida
at least < 100 mg/dl.

Assessment of the global cardiometabolic risk 
with HT and dyslipidaemia is strongly encoura

It is recommended to initiate lifestyle modificat
treatment (diet, weight loss, physical activity, s
cessation) in all patients

It is recommended to initiate antihypertensive 
treatment with metabolically neutral antihypert
(ACEI or ARB with CCB) simultaneously with l
drugs (statin and ezetimibe) to achieve lipid ta
lipid-lowering drugs may be considered depen
patient’s metabolic profile and risk to achieve s
targets.

FIGURE 9 Management of dyslipidaemia in patients with hypertension.
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obesity are common problems in hypertension, and BP
significantly increases for any mmHg BP increase. Among
adult men, the prevalence of overweight increased from
29% in 1975 to 40% in 2014. Today, 1.6 million men suffer
from obesity in LATAM. Low caloric diets, change in sed-
entary life habits, and increased physical activity are the
primary measures to consider against overweight and obe-
sity to reduce BP in hypertensive patients. New antiobesity
drugs, such as semaglutide and terzepatide, and bariatric
surgery have been shown to effectively reduce weight and
BP. However, the high cost of these treatments makes
difficult their application in LATAM.

Type 2 diabetes
The prevalence of DM-2 in LATAM ranges from 8.4 to 16%
(Brazil 15 million of adults, Mexico 14 million of adults and
Colombia 3.44 million of adults). The cardiovascular risk in
people with DM-2 is two to three times higher than in those
without the disease, carrying a twofold to six-fold risk of
death for cardiovascular diseases. These estimates assume
that DM-2 confers the same degree of risk in women and
men, which is unlikely because while nondiabetic women
are relatively protected from CVD, this advantage is lost in
diabetic women. Both cardiovascular death and all-cause
death risks are increased in persons with diabetes, as well as
years of life loss of cardiovascular cause in men and
women, mainly in productive working ages [113].

Diabetes is the most important risk factor for deteriora-
tion of renal function and end-stage CKD, but because of its
prevalence, the highest absolute number of end-stage CKD
is attributable to hypertension. The coexistence of DM-2
Class Level
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and hypertension confers a striking increased risk (twofold
to fourfold) of CVD, end-stage CKD, and death, compared
with normotensive and with nondiabetic adults [113].

Antihypertensive treatment is of crucial importance to
reduce cardiorenal risk in hypertensive diabetic patients.
BP lowering less than 140/80mmHg, and less than 130/
80mmHg if tolerated is recommended. However, BP targets
should be individualized through a shared decision-making
process addressing cardiovascular risk, potential adverse
effects of antihypertensive medications, and individual
preferences [114].

Blockade of the RAS should be, unless contraindicated,
essential part of the therapy for their greater protective
effect on the kidney, whose deterioration is associated with
an increase of cardiovascular risk. These drugs must be
combined with a CCB or a diuretic in a single pill. Use of
SGLT2i may be recommended not only because of their
documented renal and cardiac protective effect but also for
their BP-lowering ability, even in addition to other antihy-
pertensive drugs [115] (Figure 10).

Psychosocial stress and hypertension
In the last two decades, psychosocial stress, anxiety,
depression, frustration, and anger, have received consid-
erable attention in relation to hypertension. Despite some
methodological limitations, the available studies show that
psychosocial stress increases the risk of hypertension
independently of other traditional risk factors [116]. Al-
though data mostly comes from uncontrolled studies,
therapeutic interventions such as yoga, mindfulness,
and cognitive behavioural therapies (CBT) seem to be
effective and safe in reducing psychosocial stress and
hypertension [117,118].

Information on psychosocial stress and hypertension in
LATAM is limited. Available studies indicate that psychoso-
cial stress is associated with higher BP and/or an increased
Recommendations

Immediate lifestyle interventions and antihypert
treatment are recommended for people with DM
office SBP is ≥ 140 mmHg or DBP is ≥ 90 mmH

Drug treatment strategies in patients with DM-2
same as for patients without diabetes. The aim
below <130/80 mmHg. Dual combination of AC
maximal tolerated dose) and a CCB in a single 
preferred to initiate treatment. Addition of a thia
thiazide-like diuretic, or a betablocker may be n
achieve BP target.

MRAs (spironolactone, eplerenone) are nephro
cardioprotective in patients with diabetic CKD a
to severe albuminuria and should be used with 
because of the risk of hyperkalaemia.

SGLT2i are recommended because they reduc
and cardiac and kidney events in diabetic patie

FIGURE 10 Management of hypertension in diabetes.
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risk of developing hypertension. A study of a normotensive
Brazilian cohort in a socially vulnerable context, (in mar-
ginalized neighbourhoods in the metropolitan area of Rio
de Janeiro, showed that posttraumatic stress disorders
(PTSD) were significantly associated with hypertension
[hazard ratio¼ 1.94; 95% confidence interval (CI) 1.11–
3.40] [119]. A cross-sectional study in a Chilean sample of
1872 workers investigated the relationship between burn-
out and BP. The probability of having diastolic hyperten-
sion among participants with personal burnout only, and
with both types of burnouts (personal and work) was twice
[odds ratio (OR) 2.00, 95% CI 1.21–3.31] and 2.08 times (OR
2.08, 95% CI 1.15–3.78) higher than in those participants
without burnout [120]. In another Chilean sample, a cross-
sectional study [121] analysed the relationship between
psychosocial factors and adherence to treatment in 513
adults with hypertension. Low adherence was associated
with a high level of emotional stress and depression (OR
1.93, 95% CI 1.27–2.94).

Serum uric acid and cardiovascular risk
Uric acid is the main hydrophilic antioxidant in human
organisms, being responsible for about two-thirds of the
total blood antioxidant capacity [122]. Uric acid also exerts
an indirect antioxidant effect by protecting vitamins C and E
[123], improving their protective effect against oxidative
stress by scavenging reactive oxygen species and lipid
hydroperoxyl radicals.

Serum uric acid (SUA) levels are higher in dyslipidaemia,
hypertension, and insulin resistance [124]. Increased SUA
levels are responsible for increased cardiovascular risk in
middle-aged and older people with hypertension or diabe-
tes [130]. The cardiovascular risk in hypertensive patients
increases with SUA levels over 6mg/dl, with a significant
association with BMI, waist circumference, glycaemia, and
LVMI [125]. Arterial stiffness assessed by PWV is related to
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Recommendations Class Level
Evaluation of SUA is recommended in all patients with HT I C
Cardiovascular risk increases with SUA levels above 6mg/dL I B
Patients with hypertension at higher CV o renal risk and elevated 
SUA should be treated with allopurinol or febuxostat 

I B

Patients with hypertension, reduced glomerular filtration rate and 
elevated SUA should be treated with febuxostat

I B

FIGURE 11 Management of serum uric acid in hypertensive patients.

Box 2 Hypertension in children and adolescents

� Primary hypertension is diagnosed in the absence of an
identifiable cause of secondary hypertension.

� Secondary hypertension is more common and severe in younger
children (<6 years of age).

� Primary hypertension is the most prevalent type of hypertension
in childhood, especially in adolescents. The leading risk factors for
primary hypertension are excess adiposity and suboptimal lifestyle
(ultra processed foods, sedentarism).

� Children diagnosed of hypertension using threshold �140/90
mmHg have severe hypertension, secondary to kidney disease,
cardiac/vascular abnormality, or endocrinopathy.

� Predisposing factors for hypertension are overweight and obesity,
family history of hypertension in a parent or grandparent,
abnormal birth history (prematurity, small for gestational age,
maternal preeclampsia and eclampsia, assisted reproductive
technologies), kidney disease, repaired aortic coarctation, DM-1
and DM-2, genetic syndromes associated with hypertension,
treatment with medications known to increase BP (stimulant
medications, corticosteroids, calcineurin inhibitors, erythropoietin,
and certain oncologic drugs).

� Assessment of HMOD is recommended. Three principal areas
should be explored: kidney, cardiovascular system, and brain.

HMOD, hypertension-mediated organ damage.

2024 LASH hypertension guidelines
SUA levels, and for each 1mg/dl reduction in SUA, there is a
decrease of about 0.88m/s in PWV [126]. Moreover, in
patients with CKD and DM-2, the increased SUA levels
are associated with an increase in arterial stiffening, a
risk factor related to cardiovascular and cerebrovascular
events [127,128]. Management of SUA is summarized in
Figure 11.

MANAGEMENT OF HYPERTENSION IN
SPECIAL POPULATIONS AND
ASSOCIATED COMORBIDITES

Hypertension in children and adolescents
The cut-off points for definition of hypertension in chil-
dren and adolescents are not uniform in different guide-
lines, being the most accepted SBP at least 95th percentile
or DBP at least 95th percentile, or both [129]. Office BP
should be measured according to the modified American
Academy of Pediatrics (AAP) age–sex–height nomograms
[129]. Ideally, every LATAM country should have their
own reference charts for diagnosis of hypertension in
their populations.

Guidelines also differ in the age at which static thresh-
olds are adopted: AAP suggests 130/80mmHg starting at
13 years of age, and the ESH suggests 140/90mmHg
starting at 16 years. Most importantly, the threshold cho-
sen must be used in all visits. The width of the optimally
sized cuff should be approximately 40% of the arm
circumference at its midpoint between acromion and
olecranon, and the cuff bladder length should cover
80–100% of the arm circumference. ABPM can be useful
in selected cases: suspected WCH, secondary hyperten-
sion, diabetes, and for antihypertensive therapy monitor-
ing in clinical trials. BP measurement should be
performed in all children older than 3 years, at least
annually, and in all visits in patients with any condition
associated with hypertension and should be part of every
routine paediatric and adolescent evaluation [129–132].
Main characteristics of hypertension in children and ado-
lescents are shown in Box 2 and treatment strategies
recommendations in Figure 12.

Hypertension in the elderly
Hypertension is extremely frequent in older LATAM peo-
ple, particularly involving SBP. ISH is the predominant
Journal of Hypertension
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hypertension phenotype above 70 years of age [2,133].
Characteristics of hypertension in elderly persons are sum-
marized in Box 3.

Recommendation of initiate treatment in grade 1 hyper-
tension, even in ISH is well supported [133]. Regarding BP
targets, results of SPRINT [97,134,135] and STEP [98] trials
support lower targets less than 130mmHg in older patients
if treatment is tolerated. The HYVET trial is the only show-
ing a reduction of cardiovascular events and mortality by
antihypertensive treatment in patients at least 80 years [133].
Benefits seems similar in moderately frail patients and fit
older adults [134,136].

Frailty assessment is important to personalize treatment
strategies, and antihypertensive strategies should be more
conservative (SBP thresholds �160mmHg to start treat-
ment; SBP target <150mmHg) in frail patients to avoid
orthostatic hypotension, falls, and fractures [137]. Alpha-
blockers, central acting agents, and highest doses of
diuretics should be avoided because of the risk of synco-
pe and severe hypotension, particularly in diabetics.
Treatment strategy recommendations are summarized in
Figure 13.
www.jhypertension.com 19
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Recommendations Class Level

Lifestyle changes are recommended as the initial action in all 
children or adolescents with HT to delay or minimize drug 
treatment: DASH diet, reduced sodium intake, vigorous 
exercise, and reduction of screen time or leisure activities.

I A

In patients with primary hypertension:
Antihypertensive medications are recommended to lower BP
if lifestyle measures fail to normalize BP after 6-12 months of 
their implementation.

I B

In patients with secondary hypertension:
Immediate initiation of antihypertensive medications after
diagnosis, and management of the underlying cause of
secondary HT are recommended.

I A

First-line agents include ACEI, ARB, DH-CCB, and
thiazide/thiazide-like diuretics.

I C

ACEI and ARB should not be used in female adolescents
after menarche.

III A

BBs are not recommended, except in specific conditions, due 
to potential side effects.

II A

Additional recommendations:
BMI and waist circumference should be measured according
to consolidated methods.

I A

ECG can be useful if properly interpreted I B

Echocardiogram to assess cardiac mass is recommended
before initiation of antihypertensive medications.

II B

FIGURE 12 Antihypertensive treatment strategies in children and adolescents.

S�anchez et al.
Hypertension in established cardiovascular
disease
Hypertension is extremely frequent in patients with CVD
and CKD and its management and treatment follows spe-
cific recommendations concerning the type of drugs to be
used [2]. However, the LASH guidelines want to emphasize
Box 3 Hypertension in older persons

� Biological age is more important than chronological age
� Two age thresholds are maintained to implement therapeutic

strategies: 65–79 and �80 years.
� Progressive increase in SBP and PP with a decrease in DBP is

common over 65 years.
� Pulse pressure >65mmHg is an independent risk factor for

cardiovascular morbidity and mortality.
� Patients aged 65–79 years with loss of autonomy/functionality

should be managed as patients �80 years.
� Octogenarians commonly have associated comorbidities, frailty

and loss of functionality. This is the most markedly growing
group in LATAM.

LATAM, Latin America.
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that the most important objective in all these patients is to
achieve strict BP control with the best tolerated drug
strategy.
Coronary artery disease
The management of hypertension in CAD should consider
reaching and maintaining BP control, preventing the pro-
gression of cardiac damage, and controlling angina [138].
Patients with CAD have a very high risk for MACE, and BP
treatment must start in the high-normal BP range [2]. ACEIs
and betablockers are the first-line drugs for management of
patients with hypertension, and CAD and may be used in
combination. If BP control is not achieved, a DH-CCB may
be added [2]. In patients not tolerating betablockers or those
with contraindication to ACEIs, a non-DH-CCB or an ARB
can be used [2,138]. Non-DH-CCBs should never be asso-
ciated with betablockers because of the risk of enhancing
the negative inotropic effect or causing conduction distur-
bances (Figure 14 summarizes the recommendations for
these patients).
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Recommendations Class Level

In patients aged 65 to 79 years:
BP threshold to start drug treatment is ≥140/90 mmHg and BP 
target <140/80mmHg.

I A

Lowering BP <130/80mmHg may be considered if tolerated I B

In patients with ISH aged 65 to 79 years:
SBP target is <150 mmHg, but SBP< 140 may be considered 
if treatment is well tolerated

I A

Patients ≥80 years old:
SBP threshold to start drug treatment is >160 mmHg, but SBP 
>140 mmHg may be considered.

I B

SBP target is < 150 mmHg. I A

SBP target <140 mmHg may be considered if treatment is
well tolerated.

II B

Additional recommendations:
In patients >65 assessment of functional status and cognitive 
function is recommended.

I C

In frail patients, drug treatment strategy and targets should be 
individualized. Start with low-dose and up-titrate slowly.

I C

Search for orthostatic hypotension should be systematic, and 
back titration or treatment discontinuation considered in these 
patients.

I C

Reduction of drug treatment must be considered in patients 
≥80 years with SBP <120mmHg.

II C

FIGURE 13 Treatment strategies in older patients.
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Heart failure
In patients with HFrEF, ACEIs, ARBs, betablockers, MRAs,
SGLT2i, and semaglutide are the first-line drugs as they
reduce morbidity and mortality [139]. However, the ARNi
‘Sacubitril/Valsartan’ is superior to ACEIs in managing
HFrEF being preferred for the modulation of RAS [139–
141]. All these drugs also can control BP in patients with
HFrEF and hypertension [2,138]. In patients with cardio-
genic pulmonary or peripheral congestion, diuretics may be
used, preferably loop diuretics, although thiazide diuretics
can be combined to achieve sequential blockage of the
nephron [137]. In patients with HFpEF, a condition com-
monly associated with hypertension, similar criteria for
managing hypertension in the general population can be
applied [2,140,141].

In hypertensive patients with HF not reaching BP
control targets with the use of ARNi/RASi, BBs and MRAs,
the use of DH-CCB should be considered for BP manage-
ment [2,140,141], but non-DH-CCBs are not recom-
mended (Figure 14).

Atrial fibrillation
Hypertension is a major risk for atrial fibrillation, and at
least three BP measurements by auscultatory methods
should be taken to validate office BP in patients with atrial
fibrillation. If digital sphygmomanometers are used, only
those that have been validated in patients with
Journal of Hypertension
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hypertension and atrial fibrillation must be used. Achieve
and maintain strict BP targets is crucial in these patients to
reduce the progression of cardiac functional and structural
damage, especially diastolic dysfunction and atrial myop-
athy [2,142]. Heart rate control is also essential in patients
with atrial fibrillation, thus betablockers and RASi must be
considered as first-line drugs in these patients [143,144].
Combinations of betablockers and non-DH-CCB are
formally contraindicated (Figure 14). The association of
hypertension and atrial fibrillation increases the risk of
thromboembolic events, thus oral anticoagulants must be
considered unless there is a formal contraindication for its
use [143,144].

Hypertension in cerebrovascular disease
Hypertension-mediated brain damage is characterized by
the presence of WML, lacunar infarcts and microbleeds as
manifestation of cerebral small vessel disease (SVD) and
may promote cortical atrophy [2,145]. Silent brain damage is
common in severe and long-standing hypertension, and
long-term cumulative BP increases the risk of stroke, cog-
nitive impairment, dementia, and mortality [146,147]. WMLs
depict demyelination areas disconnecting corticosubcorti-
cal circuits and causing cognitive impairment, that may be
considered a ‘surrogate’ of vascular brain damage (VBD)
[145]. Characteristics of brain damage in hypertensive
patients are summarized in Box 4.
www.jhypertension.com 21
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Recommendations Class Level

Coronary Artery Disease (CAD)

BP treatment must be started in the high normal BP range 
(SBP �130 mmHg and/or DBP �80 mmHg)

I A

In patients with hypertension and CAD:
BBs, ACEI, (ARBs in ACEI non-tolerant) are first line drugs for 
AF treatment and BP control.

I A

BBs, DH-CCBs, and non-DH-CCBs are recommended for BP 
and angina control.

I A

Combination of BBs and non-DH-CCBs is contraindicated. ,,, C

In patients with HFrEF

Treatment with ACEIs/ARNIs, BBs, MRAs and SGLT2i are
recommended to reduce mortality and morbidity

I A

In patients with fluid retention (pulmonary or systemic 
congestion), addition of a loop diuretic must be considered

I B

Addition of thiazide or thiazide-like diuretic should be 
considered to achieve sequential nephron blockade in 
patients with fluid retention

II B

In patients who do not reach BP goals with first line drugs, 
addition of a DH-CCB should be considered

II B

The use of non-DH-CCBs is contraindicated III C

In patients with HFpEF

The use of ACEIs/ARNIs, DH and non-DH-CCBs, and SGLT2i
should be considered

II B

In patients with AF

At least three BP measurements using auscultatory method 
should be taken

I C

BBs, RASi and CCBs must be considered first-line drugs in 
patients with HT and AF

I A

Oral anticoagulants must be considered to reduce the risk of 
thromboembolic events

I A

Combination of BBs and non-DH-CCBs is contraindicated III C

FIGURE 14 Treatment strategies in hypertension and cardiovascular disease.

Box 4 Hypertension-mediated brain damage

� Cerebral SVD remains silent along years (�10 years).
� The burden and progression of the WML is related to BP control.
� One-third of hypertension patients have brain damage without

cardio-renal damage.
� Half the strokes are attributed to hypertension.
� BP control prevent stroke, poststroke CI and dementia.
� Hypertension is the main modifiable vascular risk factor for

dementia.
� High BP in midlife is associated with dementia in late life.
� Assessment of hypertension-mediated brain damage improves

risk stratification and is recommended in all hypertensive patients.

BP, blood pressure; CI, cognitive impairment; SVD, small vessel disease; WML,
white matter lesion.

S�anchez et al.

22 www.jhypertension.com

Copyright © 2024 Wolters Kluwer 
Screening test to assess cognitive function [2,148–152]
are summarized in Box 5.

BP control reduces the burden of WML, brain atrophy,
and can prevent Alzheimer’s and vascular dementia, even in
very old and frail patients [2,153]. Achievement of lower BP
targets (SBP <130mmHg) reduces cognitive impairment
and dementia in comparison with SBP <140mmHg target
[154] (Figure 15).

Hypertension in kidney disease
DM-2 and hypertension are the strongest risk factors for
development of CKD, and the most common causes for
end-stage kidney disease (ESKD). Assessment of kidney
function is based on the evaluation of the eGFR using the
Volume 43 � Number 1 � January 2025
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Box 5 Hypertension-mediated cognitive impairment

Thirty percentage of hypertensive patients present CI and 40% risk
for dementia.

� Executive dysfunction is the most common affected cognitive
domain, followed by memory domain.

� MRI is not recommended as routine screening test
to detect HMOD.

� The ‘clock drawing test’ is recommended to detect executive
dysfunction and memory loss in clinical routine clinical.

� Any neuropsychological test battery implemented must include
proofs evaluating executive functions (e.g. MoCA test).

CI, cognitive impairment; MoCA, Montreal Cognitive Assessment.

2024 LASH hypertension guidelines
CKD-EPI equation and/or the detection of kidney damage
by UACR, and is stablished when eGFR is less than 60ml/
min/1.73m2 and/or UACR greater than 30mg/g along
3months or more (see section ‘Renal damage assessment’)
[57–60,155,156].

At least in patients with proteinuria greater than 1 g/day,
lower BP targets are associated with better kidney out-
comes [157,158]. Evidence comparing different BP targets in
CKD comes mainly from nondiabetes trials, the modifica-
tion of diet in renal disease (MDRD) and African American
study of kidney disease and hypertension (AASK) studies,
showing no differences in cardiovascular outcomes but a
decrease in CKD progression associated with a more inten-
sive BP control [159,160]. Considering that hypertensive
patients with CKD are high-risk patients, all guidelines
suggest a BP target less than 130/80mmHg both in persons
with diabetes and without diabetes.

In addition to lifestyle interventions (see section ‘Life-
style changes’), the recommended strategy is the combina-
tion of a RAS blocker with a DH-CCB or a thiazide/thiazide
like diuretic when eGFR at least 30ml/min/1.73m2

[2,161,162]. In patients with eGFR less than 30ml/min/
1.73m2, loop diuretics should generally replace thiazide/
thiazide-like diuretics, whereas in patients with eGFR be-
tween 30 and 45ml/min/1.73m2þ, transition to a loop
diuretic should be individualized. A recent meta-analysis
has shown that thiazide diuretics and the thiazide-like
Recommendations
Cognitive screening tests (Clock drawing or MoC
should be considered in all hypertensive patients
with cognitive symptoms.

Brain MRI is only recommended for patients with
neurologic symptoms and/or confirmed CI.  

Antihypertensive treatment and strict BP control 
mmHg) in midlife reduces the incidence of stroke
dementia. Treatment of very old (≥85 years) and 
may also reduce the risk of dementia.

ARBs combined with CCBs, or thiazide diuretics 
effective in prevention of dementia.

ARB: angiotensin receptor antagonist; CCB: calciu
FIGURE 15 Recommendations for patients with hypertension and cerebrovascular diseas
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chlorthalidone maintain their effectiveness in lowering
BP even in advanced CKD with eGFR less than 30ml/
min/1.73m2 [163,164]. ARBs or ACEIs should be used at
the maximal tolerated doses in association with SGLT2i,
mainly in patients with albuminuria [2,165,166] (Figure 16).

Hypertension in Afro-descendants and
mulattoes in Latin America
Hypertension among Afro-descendants and mulattoes in
LATAM is a public health challenge characterized by dis-
parities in prevalence, awareness, treatment, and control
compared with other demographic groups [167]. Genetic
predisposition, coupled with socioeconomic factors, lower
income and education, and limited healthcare access, con-
tributes to their heightened susceptibility to hypertension
compared with Caucasians. Insufficient awareness and
screening initiatives within Afro-descendant communities
lead to underdiagnosis, undertreatment, and higher preva-
lence of resistant hypertension [2]. Collaborative efforts,
involving healthcare providers, policymakers, community
leaders, and advocacy groups are essential for alleviating
the hypertension burden among Afro-descendant commu-
nities in LATAM. Additionally, many Afro-descendants have
other comorbidities such as obesity, DM-2, and CKD, and
these patients also show poor glycaemic control compared
with those without CKD [168]. Encouraging lifestyle mod-
ifications like a healthy diet and regular physical activity is
crucial for hypertension prevention and management. DH-
CCB and thiazide/thiazide-like diuretics are more effective
than ACEI or ARB [2]. See Figure 17.

Hypertension in Andean, high-altitude
population
More than 140 million individuals live at more than
2500m above sea level, and the prevalence of hyperten-
sion in this population ranges from 8.6 to 55.6% depend-
ing on different sources [169,170]. A recent study in adults
living in a high-altitude rural setting in the Andes of Peru
found that 18% of this population had hypertension. The
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Recommendations Class Level

HT is the main risk factor for ESKD, and BP must be 
monitored in all stages of CKD.

I A

A BP target < 130/80 mmHg is recommended for diabetic 
and non-diabetic patients with CKD, and after kidney 
transplant.

II B

A BP target < 120/70 mmHg is not recommended. III C
An ACEI or an ARB titrated to maximum tolerated doses 
is the first line pharmacological therapy in patients with 
CKD and albuminuria. Most patients will need the 
association of a DH-CCB or a thiazide/thiazide like 
diuretic to achieve BP targets.

I A

Finerenone is recommended in diabetic patients with 
CKD if eGFR > 25 ml/min/1.73² and serum K+ < 5.0 
mmo/L. to reduce cardiac and kidney outcomes.

I A

SGLT2i are recommended for patients with diabetic and 
non-diabetic CKD if eGFR is > 20 ml/min/1.73²

I A

FIGURE 16 Treatment strategies in patients with chronic kidney disease.

S�anchez et al.
prevalence increased with age, and men over 64 years of
age were at higher risk than women. Importantly, about
72% of the participants were unaware of their hyperten-
sion [170].
Recommendations

In Afrodescendants:
-Due to common associated comorbidities (obes
CKD), lifestyle modifications, particularly healthy
exercise and weight control are crucial. DH-CCB
thiazide/thiazide-like diuretics are more effective
ARB.

In Andean population:
Appropriate modification of antihypertensive dru
considered in moderate/high risk hypertensive p
planning to be exposed to high altitude

The ARB telmisartan lowers BP in individuals liv
3,000 meters above sea level

Acetazolamide lowers BP and improves oxygen
minimizing symptoms of mountain sickness (“pu
“soroche”) 

Telmisartan/nifedipine or telmisartan/amlodipine
effectively lowers BP in individuals living at 3,00
sea level

Nebivolol effectively reduces the BP elevation in
altitude and preserves the nocturnal pattern. Se
blockade is associated with better physical perfo
high altitude

FIGURE 17 Management of hypertension in Afro-descendants and Andean populations.
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BP increases a few hours after acute exposure to high
altitude, principally during the night, and remains un-
changed in the following days. Hypertensive patients are
more susceptible to these changes because of the increased
Class Level
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Box 6 Main cardiovascular risk factors associated with hypertension in
women

� Conventional: age, overweight and obesity, central obesity,
type-2 diabetes, smoking, dyslipidaemia, sedentarism.

� Emergent: Autoimmune diseases, chronic stress, psychosocial
factors, environmental pollution, and noise

� Exclusive: Menopause, polycystic ovary syndrome, hypertensive
disorders of pregnancy, oral contraceptive use

CVRF, cardiovascular risk factors.

2024 LASH hypertension guidelines
sensitivity of the chemoreflex mediated by both peripheral
and central hypoxia and altered calcium homeostasis
[171,172]. However, hypertension prevalence is lower at
altitude, with office IDH occurring more frequently [173].
ABPM assessment has shown that isolated nocturnal hyper-
tension, and masked hypertension, are more frequent than
WCH with a nondipper circadian profile [29,174].

Several antihypertensive drugs and combinations are
effective and save at high altitude, particularly combina-
tions of DH-CCBs and ARBs [175,176]. The highly selective
b-blocker nebivolol is effective in reducing the pressor
response to altitude, preserving the pattern of nocturnal
decline in BP, and attenuating exercise intolerance. Finally,
acetazolamide also prevents the BP rise induced by altitude
[176]. See Figure 17.

HYPERTENSION IN WOMEN

Behaviour of blood pressure throughout the
life cycle in women
Hypertensionmay begin at any stage of a woman’s life cycle
[177]. Presence of hypertension in pregnancy can lead to
increased maternal and offspring risk of CVD and is the
second leading cause of maternal and/or neonatal mortali-
ty. The incidence of hypertension increases in menopausal
women because of hormonal changes and vascular ageing
processes [178]. Detection and control of all associated
CVRF is crucial at all stages of woman’s life. Figure 18
Recommendations

Associated CVRF must be detected, addresse
controlled. Lifestyle changes are like those des
section 3.1. with particular attention to the redu
overweight or obesity, and regular physical exe

In young pre-menopausal women:
BP should be measured before the indication o
contraceptives and assessed every six months
Investigate secondary forms of HT and treat ac

ACEI or ARB should not be prescribed due to 
teratogenic effects in case of pregnancy, excep
specific circumstances and with contraception 
measures.

In menopausal and post-menopausal wome
Initiate treatment strategy with the combination
ACEI or ARB with a CCB or a thiazide or thiazi
diuretic. Betablockers must be used in monoth
combination in specific clinical indications. A si
combination is recommended to improve adhe

Thiazide diuretics may be useful in women with
osteoporosis.

ACEI: angiotensin converting enzyme inhibitor; 
calcium channel blocker.

FIGURE 18 Management of hypertension in women at various stages of life.
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summarizes recommendations for hypertension in women
[179].

Cardiovascular risk factors associated with
hypertension in women
Social determinants of health related to sex and biological
factors specific to the female sex must be considered
when assessing CVRF in women, as adopted by the latest
guidelines for the prevention of CVD in women [179].
Conventional and emerging CVRFs have differences in
prevalence, their impact on women’s cardiovascular risk,
and their association with hypertension. Furthermore,
women have unique CVRF linked to hormones and preg-
nancy, which are related to hypertension [180,181]. Box 6
summarizes the main CVRF associated with hypertension
in women.
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Renal vasoconstric�on

Hypertension

FIGURE 19 Sex hormones and postmenopausal hypertension. Adapted from reference [184]. NO, nitric oxide.
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Menopause and hypertension
The prevalence of hypertension in women increases with
age, and over 65 years is significantly higher than in men
[181,182]. Menopause is associated with a decrease in
oestradiol and an alteration in the oestrogen/androgen
ratio. Weight gain is frequent at this stage, which can induce
sympathetic stimulation and increased renin and angioten-
sin with increased oxidative stress. In addition, hormonal
changes induce endothelial dysfunction, decreased nitric
oxide, and increased endothelin [182–184]. All these mech-
anisms increase salt sensitivity and produce renal vasocon-
striction and hypertension (Fig. 19).

Blood pressure in young women and
contraception
Hypertension in young women may be associated with
conditions such as pregnancy, polycystic ovary syndrome,
and the use of combined oral contraceptives (COCs), which
may influence cardiovascular risk. The incidence of new
cases of hypertension associated with COC use is 5%
[2,185]. Activation of the RAS system and water retention
play a role in the genesis of hypertension related to COC
[186].
Recommendations
BP must be measured before prescribing COC
be monitored during treatment.

Patient education about the importance of mon
other CVRF, adherence to follow-up visits, and 
of BP is recommended.

In case of persistent elevation of SBP ≥160 mm
DBP ≥100 mmHg, consider other contraceptive
discontinuation of COCs.

FIGURE 20 Recommended follow-up for women using combined oral contraceptives.
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Particularly, COCs containing oestrogen and progester-
one are more likely to affect BP [2,185]. Drospirenone, a
newer progestin with antimineralocorticoid properties, has
been shown to reduce SBP by 1–4mmHg when combined
with ethinyl oestradiol, but is associated with an increased
risk of venous thromboembolism. Progestin-only contra-
ceptives and lower dose oestradiol-only formulations are
associated with smaller BP elevations compared with other
COCs. The risk of developing hypertension increases with
duration of COC use, with a 13% increase in risk for each 5-
year increment in use [2,187,188]. Figure 20 summarizes
recommendations for young women using contraceptives.

Hypertension in pregnancy
Hypertensive disorders of pregnancy (HDP) pose a signifi-
cant public health challenge in LATAM low-income to
middle-income countries (LATAM-LMIC), with a consider-
able impact on maternal and perinatal morbidity and mor-
tality. Their prevalence in the region ranges from 6.6 to 15%,
and about 10–15% of maternal deaths in the area are related
to HDP, making it the leading cause of direct maternal death
[189,190]. The epidemiology of HDP in LATAM mirrors
global patterns, with an observed increase in the incidence
Class Level
s and should I A

itoring BP and 
self-monitoring 
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Hg and/or 
 methods or 
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Box 7 Renal disease in women with hypertension

� Women with CKD and hypertension are more vulnerable to the
effect of fluid overload on the left ventricle, so it is
recommended to strictly maintain the dry weight goal.

� All women with hypertension should undergo screening for CKD,
at least every 6 months, measuring serum creatinine, albumin/
creatinine ratio and proteinuria.

� Hypertensive women using hormone replacement therapies show
a significant increase in albuminuria.

� Data on the effect of renal denervation in women are scarce, and
specific studies in this population are needed.

CKD, chronic kidney disease.
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of preeclampsia and other hypertensive pregnancy com-
plications [191].

International and LATAM-LMIC guidelines aimed at the
prevention, early detection, treatment, and control of HDP
with efficiency, and equity are based on existing high-
income country guidelines, where unique aspects of the
genomics, geography, and ethnicity of the target popula-
tion are not considered [192,193].

Thus, specific-country recommendations for HDP man-
agement in LATAM-LMIC entail significant challenges, in-
cluding the need to improve access to quality prenatal care
and monitoring, promote early diagnosis, ensure access to
appropriate quality treatment, and establish multidisciplin-
ary management to improve maternal and perinatal out-
comes [194], especially in rural and underserved areas
where pregnancy complication rates are particularly higher
[195,196]. Additionally, policies promoting early detection
of risk factors and appropriate management of HDP should
be implemented to reduce maternal and perinatal mortality
rates [197–199].

Hypertension in pregnancy is defined as office BP great-
er than 140/90mmHg, based on the average of at least two
BP measurements following the strict protocol (see section
‘Blood pressure measurement and monitoring’), and clas-
sified according to gestational age at diagnoses, maternal
end organ damage, and uteroplacental dysfunction. Preex-
isting chronic hypertension is associated with an excess of
adverse maternal and foetal outcomes, including super-
imposed preeclampsia, what emphasizes the importance of
achieving ‘tight’ BP control during pregnancy. The current
medications recommended for the severe hypertension
(SBP �160mmHg or DBP �110mmHg) are hydralazine,
Recommendations 
An ACEI or an ARB titrated to maximum tolerat
the first line pharmacological therapy in women
albuminuria. 

A BP target < 130/80 mmHg is recommended f
non-diabetic women with CKD, and after kidney

Avoid the use of ACEI in women >75 years due
risk of renovascular disease and high prevalenc
hyporeninaemia. Starting with a dihydropyridine
preferred. Most patients will need the associatio
thiazide/thiazide like diuretic to achieve BP targ

Intensive pharmacological management regime
recommended in patients at risk of acute kidne
especially based on diuretics. 

Non-steroidal MRA are recommended in diabet
CKD if eGFR > 25 ml/min/1.73² and serum K+ 

SGLT2i are recommended for women with diab
diabetic CKD if eGFR is > 20 ml/min/1.73² 

Referral of women with resistant hypertension f
denervation must be individualized due to the la
efficacy and safety. 

FIGURE 21 Management of hypertension and renal disease in women.
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labetalol, and immediate-release oral nifedipine, associated
tomagnesium sulphate for seizures prophylaxis. Nonsevere
hypertension (SBP 140–149mmHg or DBP 90–109mmHg)
should be treated with methyldopa, labetalol, or nifedipine.
The time of delivery is indicated at any gestational age in
severe cases. Low-dose aspirin is recommended for all
high-risk patients since first trimester of gestation [200].

Renal disease in women with hypertension
The global prevalence of chronic kidney disease (CKD)
reported by the NHANES study shows a higher incidence in
women (51.7%), which doubles in those over 40 years of
age and increases 20 times in those over 65 years. However,
a recent meta-analysis including more than two million
individuals has shown that the incidence of CKD because
of hypertension is lower in women compared with men
[201]. Box 7 shows particularities of renal disease in women
[202–208], and Figure 21 summarizes the recommendations
for these patients.
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How to address sexuality in hypertensive
women
Sexuality is a central aspect of human beings and is present
throughout their lives. It encompasses sex, gender identities
and roles, eroticism, pleasure, intimacy, reproduction, and
sexual orientation. Its experience is expressed through
thoughts, fantasies, desires, beliefs, attitudes, values,
behaviours, practices, and interpersonal relationships.
We speak of sexual dysfunction when there is a set of
disorders that make it difficult for the individual to enjoy
their sexual activity as they would like to. It is important to
provide comprehensive care to hypertensive women and
to address the sexual dimension [209].

In hypertensive women, there are some medications that
should be avoided or followed up. Thiazide diuretics, beta-
blockers, and digitalis have been shown to increase the risk
of sexual dysfunction. Psychological counselling, alone or in
combination with medical treatment, can be helpful for
women and couples suffering from sexual dysfunction.
Vaginal oestrogen therapy can improve sexual function by
increasing vaginal lubrication and reducing dyspareunia in
women affected by vulvovaginal atrophy [210].
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Erika M. Gonçalves Campana (State University of Rio de

Janeiro), Wilson Nadruz (School of Medical Sciences, State
University of Campinas, Sao Paulo), Walkiria Samuel Avila
(Universidade de S~ao Paulo).

Chile
Leonardo Cobos (Centro de estudios Cardiocob. Hospi-

tal el Pino, Santiago de Chile), Fernando Lanas (Universidad
de la Frontera, Temuco, Chile), Ra�ul Villar (BUPA Intra-
m�edica, La Serena).

Colombia
Roberto Ram�ırez Marmolejo (Universidad del Valle,

Cali), Miguel Urina (Fundaci�on del Caribe para la inves-
tigaci�on biom�edica BIOS. Barranquilla).

Ecuador
Jofre Lara Ter�an (Hospital Juan Tanca Marengo de

Guayaquil, Universidad Esp�ıritu Santo de Guayaquil).
M�exico
H�ector Galv�an Oseguera (Instituto Mexicano del Seguro

Social, Ciudad de M�exico), Antonio Maga~na (Centro
28 www.jhypertension.com

Copyright © 2024 Wolters Kluwer 
M�edico Nacional Siglo XXI, Instituto Mexicano del Seguro
Social, Ciudad de M�exico), Mart�ın Rosas (Grupo GRETHA).

Paraguay
Daisy C. Grau Dom�ınguez (Ministerio de Salud p�ublica y

Bienestar Social, Asunci�on).
Per�u
Alfonso Bryce (Cardiogolf, Cl�ınica el Golf), F�elix Medina

(Universidad Cayetano Heredia. Lima), Segundo Seclen
Santisteban (Universidad Cayetano Heredia, Lima).

Puerto Rico
Wistremundo Dones (Secci�on de Cardiolog�ıa y Unidad

de Cuidado Intensivo del Ryder Memorial Hospital, San
Juan de Puerto Rico).

Uruguay
Jos�e Boggia (Servicio de Nefrolog�ıa, Hospital Manuel

Quintela, Universidad de la Rep�ublica, Montevideo), Daniel
Bia Santana (Centro Universitario de Investigaci�on,
Innovaci�on y Diagn�ostico Arterial CUiiDARTE, Facultad de
Medicina de la Universidad P�ublica UDELAR, Montevideo).

Venezuela
Livia Machado (Unidad de nutrici�on y control cardio-

metab�olico pedi�atrico, Caracas), Jos�e Andr�es Octavio
(Hospital de Cl�ınicas Caracas, Caracas) Carlos I. Ponte-
Negretti (Unidad de Medicina Cardiometab�olica, Instituto
La Floresta, Caracas).

Conflicts of interest
There are no conflicts of interest.

REFERENCES
1. Task Force of the Latin American Society of Hypertension. Guidelines

on themanagement of arterial hypertension and related comorbidities
in Latin America. J Hypertens 2017; 35:1529–1545.

2. Mancia G, Kreutz R, Brunstr€om M, Burnier M, Grassi G, Januszewicz
A, et al. 2023 ESH Guidelines for the management of arterial hyper-
tension The Task Force for the management of arterial hypertension
of the European Society of Hypertension: Endorsed by the Interna-
tional Society of Hypertension (ISH) and the European Renal Associ-
ation (ERA). J Hypertens 2023; 41:1874–2071.

3. Zanchetti A, Thomopoulos C, Parati G. Randomized controlled trials
of blood pressure lowering in hypertension: a critical reappraisal. Cir
Res 2015; 116:1058–1073.

4. Coca A, L�opez-Jaramillo P, Thomopoulos C, Zanchetti A, for the Latin
American Society of Hypertension (LASH). Best antihypertensive
strategies to improve blood pressure control in Latin America:
position of the Latin American Society of Hypertension (LASH).
J Hypertens 2018; 36:208–220.

5. Lopez-Jaramillo P, Joseph P, Lopez-Lopez JP, Lanas F, AvezumA, Diaz
R, et al. Risk factors, cardiovascular disease, and mortality in South
America: a PURE substudy. Eur Heart J 2022; 43:2841–2851.

6. Lamelas P, Diaz R, Orlandini A, Avezum A, Oliveira G, Mattos A, et al.
Prevalence, awareness, treatment and control of hypertension in rural
and urban communities in Latin American countries. J Hypertens 2019;
37:1813–1821.

7. Razo C,Welgan CA, Johnson CO, McLaughlin SA, Iannucci V, Rodgers
A, et al. Effects of elevated systolic blood pressure on ischemic heart
disease: a Burden of Proof study. Nat Med 2022; 28:2056–2065.

8. Joseph P, Lanas F, Roth G, Lopez-Jaramillo P, Lonn E, Miller V, et al.
Cardiovascular disease in the Americas, part 1: the epidemiology of
cardiovascular disease and its risk factors. Lancet Reg Health Am 2024;
[in press].

9. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in
hypertension prevalence and progress in treatment and control from
1990 to 2019: a pooled analysis of 1201 population-representative
studies with 104 million participants. Lancet 2021; 398:957–980.

10. Lanas F, Soto A. Trends in mortality from ischemic heart disease in the
region of the Americas, 2000–2019. Glob Heart 2022; 17:53.
Volume 43 � Number 1 � January 2025

Health, Inc. All rights reserved.



2024 LASH hypertension guidelines
11. L�opez-Jaramillo P, L�opez-L�opez J, Yusuf S. Facing cardiovascular risk
in Ibero-America. Rev Esp Cardiol (Engl Ed) 2020; 73:799–801.

12. Mente A, Dehghan M, Rangarajan S, O’Donnell M, HuW, Dagenais G,
et al. Diet, cardiovascular disease, and mortality in 80 countries. Eur
Heart J 2023; 44:2560–2579.

13. Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in
insufficient physical activity from 2001 to 2016: a pooled analysis
of 358 population-based surveys with 1�9 million participants. Lancet
Glob Health 2018; 6:e1077–e1086.

14. Hystad P, Larkin A, Rangarajan S, AlHabib KF, Avezum �A, Calik KBT,
et al. Associations of outdoor fine particulate air pollution and
cardiovascular disease in 157 436 individuals from 21 high-income,
middle-income, and low-income countries (PURE): a prospective
cohort study. Lancet Planet Health 2020; 4:e235–e245.

15. Lopez-Lopez JP, Cohen DD, Alarcon-Ariza N, Mogollon-Zehr M, Ney-
Salazar D, Chacon-Manosalva MA, et al. Ethnic differences in the
prevalence of hypertension in Colombia: association with education
level. Am J Hypertens 2022; 35:610–618.

16. Chambergo-Michilot D, Rebatta-Acu~na A, Delgado-Flores CJ, Toro-
Huamanchumo CJ. Socioeconomic determinants of hypertension and
prehypertension in Peru: evidence from the Peruvian Demographic
and Health Survey. PLoS One 2021; 16:e0245730.

17. Palomo-Pi~n�on S, Antonio-Villa NE, Garc�ıa-Cort�es LR, Moreno-Noguez
M, Alcocer L, �Alvarez-L�opez H, et al., Mexican Group of Experts on
Arterial Hypertension. Patients living with arterial hypertension in
Mexico: first insights of the Mexican Registry of Arterial Hypertension
(RIHTA Study). Am J Hypertens 2024; 37:503–513.

18. Santosa A, Rosengren A, Ramasundarahettige C, Rangarajan S, Gulec
S, Chifamba J, et al. Psychosocial risk factors and cardiovascular
disease and death in a population-based cohort from 21 low-, mid-
dle-, and high-income countries. JAMA Newt Open 2021; 4:e2138920.

19. Amorim KCFO, Vitorino PVO, Feitosa ADM, Santos MC, Bezerra R,
Lopes LR, et al. Hypertension evaluated in the public and private
Brazilian health system hypertension in public and private service.
Front Cardiovasc Med 2023; 10:1254933.

20. L�opez-Jaramillo P, Barbosa E, MolinaDI, Sanchez R, DiazM, Camacho
PA, et al. Latin American Consensus on the management of hyper-
tension in the patient with diabetes and the metabolic syndrome. J
Hypertens 2019; 37:1126–1147.

21. Schwalm JD, McCready T, Lopez-Jaramillo P, Yusoff K, Attaran A,
Lamelas P, et al. A community-based comprehensive intervention to
reduce cardiovascular risk in hypertension (HOPE 4): a cluster-ran-
domised controlled trial. Lancet 2019; 394:1231–1242.

22. Coca A, Whelton SP, Camafort M, L�opez-L�opez JP, Yang E. Single-
pill combination for treatment of hypertension: just a matter of
practicality or is there a real clinical benefit? Eur J Intern Med
2024; 126:16–25.

23. Lopez-Lopez JP, Gonzalez AM, Lanza P, Lopez-Jaramillo P. Benefits of
the polypill on medication adherence in the primary and secondary
prevention of cardiovascular disease: a systematic review. Vasc
Health Risk Manag 2023; 19:605–615.

24. O’Donovan G, Daniel Mart�ınez D, L�opez-L�opez JP, Otero J, Urina M,
Vasquez T, et al. Physical activity and obesity risk in adults in
Colombia: the Prospective Urban Rural Epidemiology (PURE) Study.
Med Sci Sports Exerc 2024; 56:1291–1296.

25. Cohen DD, Aroca-Martinez G, Carre~no-Robayo J, Casta~neda-Hernan-
dez A, Herazo-Beltran Y, Camacho PA, et al. Reductions in systolic
blood pressure achieved by hypertensives with three isometric train-
ing sessions per week are maintained with a single session per week.
J Clin Hypertens (Greenwich) 2023; 25:380–387.

26. Leong DP, Teo KK, Rangarajan S, Lopez-Jaramillo P, Avezum A Jr,
Orlandini A, et al. Prognostic value of grip strength: findings from the
Prospective Urban Rural Epidemiology (PURE) study. Lancet 2015;
386:266–273.

27. Lopez-Lopez JP, Cohen DD, Ney-Salazar D, Martinez D, Otero J,
Gomez-Arbelaez D, et al. The prediction of metabolic syndrome
alterations is improved by combining waist circumference and hand-
grip strength measurements compared to either alone. Cardiovasc
Diabetol 2021; 20:68.

28. Lopez-Lopez JP, Toro MR, Martinez-Bello D, Garcia-Pe~na �AA,
O’Donovan G, Perez-Mayorga M, et al. Sex differences in cardiovas-
cular disease risk factor prevalence, morbidity, and mortality in
colombia: findings from the Prospective Urban Rural Epidemiology
(PURE) Study. Glob Heart 2024; 19:10.
Journal of Hypertension

Copyright © 2024 Wolters Kluwer 
29. Barbosa ECD, Feitosa ADM, Sentalin MVR, Mota-Gomes MA, Barroso
WS,Miranda RD, et al. Impact of environmental temperature on blood
pressure phenotypes: a nationwide home blood pressure monitoring
study. Eur J Prev Cardiol 2024; 31:e35–e37.

30. Lanas F, Saavedra N, Saavedra K, Hevia M, Ser�on P, Salazar LA. Effect
of intermediate-term firewood smoke air pollution on cardiometa-
bolic risk factors and inflammatory markers. Front Cardiovasc Med
2023; 21:1252542.

31. Bilo G, Acone L, Anza-Ram�ırez C, Macarlup�u JL, Soranna D, et al.,
HIGHCARE-ANDES Highlanders Study Investigators. Office and am-
bulatory arterial hypertension in highlanders: HIGHCARE-ANDES
Highlanders Study. Hypertension 2020; 76:1962–1970.

32. Unger T, Borghi C, Charchar F, Khan NA, Poulter NR, Prabhakaran D,
et al. 2020 International Society of Hypertension global hypertension
practice guidelines. J Hypertens 2020; 38:982–1004.

33. Asayama K, Ohkubo T, Imai Y. In-office and out-of-office blood
pressure measurement. J Hum Hypertens 2024; 38:477–485.

34. Parati G, Bilo G, Kollias A, Pengo M, Ochoa JE, Castiglioni P, et al.
Blood pressure variability: methodological aspects, clinical relevance
and practical indications for management - a European Society of
Hypertension position paper. J Hypertens 2023; 41:527–544.

35. Villar R, Sanchez RA, Boggia J, Penaherrera E, Lopez J, Barroso WS,
et al. Recommendations for home blood pressure monitoring in Latin
American countries: a Latin American Society of Hypertension posi-
tion paper. J Clin Hypertens (Greenwich) 2020; 22:544–554.

36. S�anchez RA, Boggia J, Pe~naherrera E, BarrosoWS, Barbosa E, Villar R,
et al. Ambulatory blood pressure monitoring over 24 h: a Latin
American Society of Hypertension position paper - accessibility,
clinical use, and cost effectiveness of ABPM in Latin America in year
2020. J Clin Hypertens (Greenwich) 2020; 22:527–543.

37. Whelton PK, Carey RM, Aronow WS, Casey DE Jr, Collins KJ, Denni-
son Himmelfarb C, et al. 2017ACC/AHA/AAPA/ABC/ACPM/AGS/
APhA/ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detec-
tion, Evaluation, andManagement of High Blood Pressure in Adults: a
report of the American College of Cardiology/American Heart Asso-
ciation Task Force on Clinical Practice Guidelines.Hypertension 2018;
71:e13–e115.

38. Stergiou G, Palatini P, Parati G, O’Brien E, Januszewicz A, Lurbe E,
et al., European Society of Hypertension Council and the European
Society of Hypertension Working Group on Blood Pressure Monitor-
ing and Cardiovascular Variability. 2021 European Society of Hyper-
tension practice guidelines for office and out-of-office blood pressure
measurement. J Hypertens 2021; 39:1293–1302.

39. Yang WY, Melgarejo JD, Thijs L, Zhang ZY, Boggia J, Wei FF, et al.,
International Database on Ambulatory Blood Pressure in Relation to
Cardiovascular Outcomes (IDACO) Investigators. Association of of-
fice and ambulatory blood pressure with mortality and cardiovascular
outcomes. JAMA 2019; 322:409–420.

40. Piskorz D, D�ıaz-Barreiro LA, L�opez Santi R, M�unera A, Molina DI,
BarrosoWS, et al.Blood pressure telemonitoring and telemedicine for
hypertension management -positions, expectations and feasibility of
Latin-American practitioners. SURVEY carried out by several cardiol-
ogy and hypertension societies of the Americas. Blood Press 2022;
31:236–244.

41. Gajarawala SN, Pelkowski JN. Telehealth benefits and barriers. J Nurse
Pract 2021; 17:218–221.

42. Edgoose JYC. Exploring the face-to-Face: revisiting patient-doctor
relationships in a time of expanding telemedicine. J Am Board Fam
Med 2021; 34 (Suppl):S252–S254.

43. Isco V, Izzo C, Mancusi C, Rispoli A, Tedeschi M, Virtuoso N, et al.
Artificial Intelligence in hypertension management: an ace up your
sleeve. J Cardiovasc Dev Dis 2023; 10:74.

44. Chowdhury MH, Shuzan MNI, Chowdhury MEH, Mahbub ZB, Uddin
MM, Khandakar A, Reaz MBI. Estimating blood pressure from the
photoplethysmogram signal and demographic features using ma-
chine learning techniques. Sensors (Basel) 2020; 20:E3127.

45. Quan X, Liu J, Roxlo T, Siddharth S, Leong W, Muir A, et al. Advances
in noninvasive blood pressure monitoring. Sensors (Basel) 2021;
21:4273.

46. Williams B, de Simone G, Coca A. Target organ damage, cardiovas-
cular disease risk, and clinical evaluation of the hypertensive patient.
The ESC Textbook of Cardiovascular Medicine, 3 ed. The European
Society of Cardiology Series (Oxford, 2018; online edn, ESC Publi-
cations, 1 July 2018).
www.jhypertension.com 29

Health, Inc. All rights reserved.



S�anchez et al.
47. Devereux RB, Alderman MH. Role of preclinical cardiovascular dis-
ease in the evolution from risk factor exposure to development of
morbid events. Circulation 1993; 88 (4 pt 1):1444–1455.

48. NCDRF Collaboration. Worldwide trends in blood pressure from 1975
to 2015: a pooled analysis of 1479 population-based measurement
studies with 19.1 million participants. Lancet 2017; 389:37–55.

49. Wang Z, Chen Z, Zhang L, Wang X, Hao G, Zhang Z, et al., China
Hypertension Survey Investigators. Status of hypertension in China:
results from the China Hypertension Survey, 2012–2015. Circulation
2018; 137:2344–2356.

50. Wang X, HaoG, Chen L, Yang Y, ZhouH, Kang Y, et al.Hypertension-
mediated organ damage and established cardiovascular disease in
patients with hypertension: the China Hypertension Survey, 2012–
2015. J Hum Hypertens 2022; 36:1092–1098.

51. Schillaci G, Verdecchia P, Borgioni C, Ciucci A, Guerrieri M, Zampi I,
et al. Improved electrocardiographic diagnosis of left ventricular
hypertrophy. Am J Cardiol 1994; 74:714–719.

52. Casale PN, Devereux RB, Kligfield P, Eisenberg RR, Miller DH,
Chaudhary BS, Phillips MC. Electrocardiographic detection of left
ventricular hypertrophy: development and prospective validation of
improved criteria. J Am Coll Cardiol 1985; 6:572–580.

53. Okin PM, Jern S, Devereux RB, Kjeldsen SE, Dahlof B, Group LS. Effect
of obesity on electrocardiographic left ventricular hypertrophy in
hypertensive patients: the losartan intervention for endpoint (LIFE)
reduction in hypertension study. Hypertension 2000; 35:13–18.

54. Cuspidi C, Ambrosioni E, Mancia G, Pessina AC, Trimarco B, Zanchetti
A, et al., APROS Investigators. Role of echocardiography and carotid
ultrasonography in stratifying risk in patients with essential hyperten-
sion: the assessment of prognostic risk observational survey. J Hyper-
tens 2002; 20:1307–1314.

55. Lang RM, Bierig M, Devereux RB, Flachskampf FA, Foster E, Pellikka
PA, et al., Chamber Quantification Writing Group, American Society
of Echocardiography’s Guidelines and Standards Committee, Euro-
pean Association of Echocardiography. Recommendations for cham-
ber quantification: a report from the American Society of
Echocardiography’s Guidelines and Standards Committee and the
Chamber Quantification Writing Group, developed in conjunction
with the European Association of Echocardiography, a branch of the
European Society of Cardiology. J Am Soc Echocardiogr 2005;
18:1440–1463.

56. Schmieder RE, Schrader J, Zidek W, Tebbe U, Paar WD, Bramlage P,
et al. Low-grade albuminuria and cardiovascular risk: what is the
evidence? Clin Res Cardiol 2007; 96:247–257.

57. Vassalotti JA, Centor R, Turner BJ, Greer RC, Choi M, Sequist TD,
National Kidney Foundation Kidney Disease Outcomes Quality Ini-
tiative. Practical approach to detection and management of chronic
kidney disease for the primary care clinician. Am J Med 2016; 129:153.
e7–162.e7.

58. Levey AS, de Jong PE, Coresh J, El Nahas M, Astor BC, Matsushita K,
et al. The definition, classification, and prognosis of chronic kidney
disease: a KDIGO Controversies Conference report. Kidney Int 2011;
80:17–28.

59. Ogunniyi MO, Croft JB, Greenlund KJ, Giles WH, Mensah GA. Racial/
ethnic differences in microalbuminuria among adults with prehyper-
tension and hypertension: National Health and Nutrition Examination
Survey (NHANES), 1999–2006. Am J Hypertens 2010; 23:859–864.

60. Delanaye P, Cavalier E, Pottel H. Serum creatinine: not so simple!.
Nephron 2017; 136:302–308.

61. Lees JS, Rutherford E, Stevens KI, Chen DC, Scherzer R, Estrella MM,
et al. Assessment of cystatin C level for risk stratification in adults with
chronic kidney disease. JAMA Netw Open 2022; 5:e2238300.

62. Sarafidis P, Schmieder R, Burnier M, Persu A, Januszewicz A, Halimi
JM, et al. A European Renal Association (ERA) synopsis for nephrol-
ogy practice of the 2023 European Society of Hypertension (ESH)
Guidelines for the Management of Arterial Hypertension. Nephrol
Dial Transplant 2024; 39:929–943.

63. Trunz LM, Balasubramanya R. Doppler renal assessment, protocols,
and interpretation. StatPearls. Treasure Island (FL): StatPearls Pub-
lishing; 2024.

64. Parkkila K, Kes€aniemi YA, UkkolaO. Comparing ultrasonographically
assessed carotid and abdominal aorta plaques in cardiovascular
disease risk estimation. BMC Cardiovasc Disord 2023; 23:245.

65. Willeit P, Tschiderer L, Allara E, Reuber K, Seekircher L, Gao L, et al.,
PROG-IMTand theProof-ATHEROStudyGroups.Carotid intima-media
30 www.jhypertension.com

Copyright © 2024 Wolters Kluwer 
thickness progression as surrogatemarker for cardiovascular risk:meta-
analysisof119clinical trials involving100667patients.Circulation2020;
142:621–642.

66. Kokubo Y, Watanabe M, Higashiyama A, Nakao YM, Nakamura F,
Miyamoto Y. Impact of Intima-Media thickness progression in the
common carotid arteries on the risk of incident cardiovascular disease
in the Suita study. J Am Heart Assoc 2018; 7:e007720.

67. Johri AM, Nambi V, Naqvi TZ, Feinstein SB, Kim ESH, Park MM, et al.
Recommendations for the assessment of carotid arterial plaque by
ultrasound for the characterization of atherosclerosis and evaluation
of cardiovascular risk: from the American Society of Echocardiogra-
phy. J Am Soc Echocardiogr 2020; 33:917–933.

68. Ihle-Hansen H, Vigen T, Berge T,Walle-HansenMM,Hagberg G, Ihle-
Hansen H, et al. Carotid plaque score for stroke and cardiovascular
risk prediction in a middle-aged cohort from the general population. J
Am Heart Assoc 2023; 12:e030739.

69. Fern�andez-Friera L, Pe~nalvo JL, Fern�andez-Ortiz A, Iba~nez B, L�opez-
Melgar B, Laclaustra M, et al. Prevalence, vascular distribution, and
multiterritorial extent of subclinical atherosclerosis in a middle-aged
cohort: the PESA (Progression of Early Subclinical Atherosclerosis)
Study. Circulation 2015; 131:2104–2113.

70. Chirinos JA, Segers P, Hughes T, Townsend R. Large-artery stiffness in
health and disease: JACC State-of-the-art review. J Am Coll Cardiol
2019; 74:1237–1263.

71. Starzak M, Stanek A, Jakubiak GK, Cholewka A, Cie�slar G. Arterial
stiffness assessment by pulse wave velocity in patients with metabolic
syndrome and its components: is it a useful tool in clinical practice? Int
J Environ Res Public Health 2022; 19:10368.

72. Park JB, Sharman JE, Li Y, Munakata M, Shirai K, Chen CH, et al.
Expert consensus on the clinical use of pulse wave velocity in Asia.
Pulse (Basel) 2022; 10:1–18.

73. Marshall AG, Neikirk K, Afolabi J, Mwesigwa N, Shao B, Kirabo A,
et al.Update on the use of pulse wave velocity to measure age-related
vascular changes. Curr Hypertens Rep 2024; 26:131–140.

74. Vlachopoulos C, Terentes-Printzios D, Laurent S, Nilsson PM, Proto-
gerou AD, Aznaouridis K, et al. Association of estimated pulse wave
velocity with survival: a secondary analysis of SPRINT. JAMA Netw
Open 2019; 2:e1912831.

75. Kelly DM, Rothwell PM. Blood pressure and the brain: the neurology
of hypertension. Pract Neurol 2020; 20:100–108.

76. Jorgensen DR, Shaaban CE, Wiley CA, Gianaros PJ, Mettenburg J,
Rosano C. A population neuroscience approach to the study of
cerebral small vessel disease in midlife and late life: an invited review.
Am J Physiol Heart Circ Physiol 2018; 314:H1117–H1136.

77. Ungvari Z, Toth P, Tarantini S, Prodan CI, Sorond F, Merkely B, Csiszar
A. Hypertension-induced cognitive impairment: from pathophysiol-
ogy to public health. Nat Rev Nephrol 2021; 17:639–654.

78. Campbell NRC, Whelton PK, Orias M, Wainford RD, Cappuccio FP,
Ide N, et al. 2022 World Hypertension League, Resolve to Save Lives
and International Society of Hypertension dietary sodium (salt) global
call to action. J Hum Hypertens 2023; 37:428–437.

79. Charchar FJ, Prestes PR, Mills C, Ching SM, Neupane D, Marques FZ,
et al. Lifestyle management of hypertension: International Society of
Hypertension position paper endorsed by the World Hypertension
League and European Society of Hypertension. J Hypertens 2024;
42:23–49.

80. Filippini T, Naska A, Kasdagli MI, Torres D, Lopes C, Carvalho C, et al.
Potassium intake and blood pressure: a dose-response meta-analysis
of randomized controlled trials. J Am Heart Assoc 2020; 9:e015719.

81. Lai X, Yuan Y, Wang H, Zhang R, Qiao Q, Feng X, et al., DECIDE-Salt
Research Group. Cost-effectiveness of salt substitute and salt supply
restriction in eldercare facilities: The DECIDE-Salt cluster randomized
clinical trial. JAMA Netw Open 2024; 7:e2355564.

82. Hern�andez-Hern�andez R, Duin A, Octavio-Seijas JA, L�opez-Rivera J,
Morr I, Silva E, et al.Results ofMayMeasurementMonth 2018 campaign
in Venezuela. Eur Heart J Suppl 2020; 22 (Suppl H):H135–H138.

83. Lopez-Lopez JP, Gonzalez AM, Lanza P, Martinez-Bello D, Gomez-
Arbelaez D, Otero J, et al. Waist circumference cut-off points to
identify major cardiovascular events and incident diabetes in Latin
America: findings from the Prospective Urban Rural Epidemiology
study Colombia. Front Cardiovasc Med 2023; 10:1204885.

84. Siebenhofer A, Jeitler K, Horvath K, Berghold A, Posch N, Meschik J,
Semlitsch T. Long-term effects of weight-reducing drugs in people
with hypertension. Cochrane Database Syst Rev 2021; 1:CD007654.
Volume 43 � Number 1 � January 2025

Health, Inc. All rights reserved.



2024 LASH hypertension guidelines
85. Yanovski SZ, Yanovski JA. Approach to obesity treatment in primary
care: a review. JAMA Intern Med 2024; 184:818–829.

86. Jastreboff AM, Aronne LJ, Ahmad NN, Wharton S, Connery L, Alves B,
et al., SURMOUNT-1 Investigators. Tirzepatide once weekly for the
treatment of obesity. N Engl J Med 2022; 387:205–216.

87. Arterburn DE, Telem DA, Kushner RF, Courcoulas AP. Benefits and
risks of bariatric surgery in adults: a review. JAMA 2020; 324:879–887.

88. Hansen D, Abreu A, Ambrosetti M, Cornelissen V, Gevaert A, Kemps
H, et al. Exercise intensity assessment and prescription in cardiovas-
cular rehabilitation and beyond: why and how: a position statement
from the Secondary Prevention and Rehabilitation Section of the
European Association of Preventive Cardiology. Eur J Prev Cardiol
2022; 29:230–245.

89. Roerecke M, Kaczorowski J, Tobe SW, Gmel G, Hasan OSM, Rehm J.
The effect of a reduction in alcohol consumption on blood pressure: a
systematic review and meta-analysis. Lancet Public Health 2017; 2:
e108–e120.

90. Schargrodsky H, Hern�andez-Hern�andez R, Champagne BM, Silva H,
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