I ORIGINAL ARTICLE

High Blood Pressure in Young Patients and its Association with Other
Risk Factors. Importance of Searching for Hypertensiom at All Ages

Hallazgo de presion arterial elevada en pacientes jovenes y su asociacion con otros factores de
riesgo. Importancia de la busqueda de hipertension arterial en todas las edades
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ABSTRACT

Background: Hypertension (HTN) is the risk factor with the greatest impact on cardiovascular (CV) disease. Several studies indicate
that HTN can be present from an early age and that its adequate treatment is key to prevent organ damage and CV events. However,
young adults are often unaware of their blood pressure (BP) levels.

Objective: The aim of this study was to evaluate the prevalence of HTN in young patients and its association with other cardiovas-
cular risk factors (CVRF).

Methods: A cross-sectional observational study with prospective follow-up evaluated patients aged 18-49 years, participating in a
CV prevention program between January 2017 and December 2023. Elevated BP was defined as 2140 mmHg systolic blood pressure
(SBP) or =90 mmHg diastolic blood pressure (DBP). Patients with pre-existing HTN, on antihypertensive treatment, or with second-
ary HTN were excluded. The study included echocardiograms to measure left ventricular mass index (LVMI) and left atrial (LA)
size, and ergometric testing to assess the hypertensive response to stress (SBP =210 mmHg or DBP =90 mmHg). Multiple logistic
regression analysis was performed to determine the association of HTN with other CVRE.

Results: Among a total of 6071 participants (mean age 35.3 = 9.6 years, 45.3% women), 576 (9.5%) showed elevated BP at consul-
tation. Patients with HTN were older and had higher values of body mass index (BMI), glycemia, creatinine and lipid parameters
(total cholesterol, LDL-¢c, HDL-c and triglycerides). In the HTN group (HTNg), 73.8% had elevated SBP, 91.1% elevated DBP and
64.9% had both elevated values. The prevalence of HTN was higher with increasing age. In the ergometric test, patients with HTN
presented lower performance: 12.2+2.8 METS vs. 13+2.8 METS in the control group (CTRLg) , p<0.001; and an exaggerated hy-
pertensive response: 8.3% vs. 1%, p<0.001. The LVMI was also higher in the HTNg: 66+16 g/m? vs. 62.5+14.5 g/m? (p<0.001), as
well as the LA diameter: 35.9+5 mm vs. 33.9+4.9 mm (p<0.001). Multiple logistic regression analysis showed that age (OR 1.049,
95% CI 1.034-1.065), HDL-c (OR 0.985, 95% CI 0.973-0.996), triglycerides (OR 1.002, 95% CI 1.000-1.003), LA diameter (OR 1.048,
95% CI 1.019-1.078) and hypertensive response on the stress test (OR 8,897, 95% CI 5,151-15,367) were independently associated
with the presence of HTN.

Conclusion: A significant number of young patients with HTN was found in a control medical consultation. This finding was sig-
nificantly associated with factors that increase cardiovascular risk (CVR), demonstrating that it is not an innocent finding. Early
identification, categorization and treatment of this population is a priority to prevent the onset of cardiovascular events.
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RESUMEN

Introduccion: La hipertension arterial (HTA) es el factor de riesgo con més impacto en la patologia cardiovascular (CV). Diversos
estudios indican que la HTA puede estar presente desde edades tempranas y que su tratamiento adecuado es clave para prevenir
dano de 6rganos y eventos CV. Sin embargo, los adultos jovenes (AJ) suelen desconocer sus niveles de presion arterial (PA).
Objetivo: Evaluar la prevalencia de HTA en pacientes jévenes y su asociacién con otros factores de riesgo cardiovascular (FRCV).
Material y métodos: En un estudio observacional transversal con seguimiento prospectivo, se evaluaron pacientes de 18 a 49 anos
que participaron en un programa de prevencién CV entre enero de 2017 y diciembre de 2023. Se defini6é PA elevada un valor =140
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mmHg para la presién arterial sistdlica (PAS) o 290 mmHg para la presion arterial diastélica (PAD). Los pacientes con HTA pre-
existente, en tratamiento antihipertensivo o con HTA secundaria fueron excluidos. El estudio incluy6 ecocardiogramas para medir
el indice de masa del ventriculo izquierdo (iMVI) y el tamano de la auricula izquierda (Al), y pruebas ergométricas para evaluar la
respuesta hipertensiva al esfuerzo (PAS =210 mmHg o PAD =90 mmHg). Se realiz6 un andlisis de regresién logistica multiple para
determinar la asociacién de la HTA con otros FRCV.

Resultados: De los 6071 participantes (edad promedio de 35,3 + 9,6 anos, 45,3% mujeres), 576 (9,5%) mostraron PA elevada en la
consulta. Los pacientes con HTA eran mayores y tenian valores mas altos de indice de masa corporal (IMC), glucemia, creatinina
y parametros lipidicos (colesterol total, C-LDL,C-HDL y triglicéridos). En el grupo con HTA (gHTA), el 73,8% tenia PAS elevada, el
91,1% PAD elevada y el 64,9% ambos valores elevados. La prevalencia de HTA fue mayor cuanto mayor la edad. En la prueba ergo-
métrica, los pacientes con HTA presentaron menor rendimiento: 12,2 + 2.8 METS vs. 13 = 2,8 METS en el grupo control (gCTRL),
p<0,001; y més frecuentemente respuesta hipertensiva exagerada: 8,3% vs. 1%, p<0,001. E1 iMVI también fue mayor en el gHTA:
66 + 16 g/m? vs. 62,5 = 14,5 g/m? en el gCTRL (p<0,001), asi como el didzmetro de la Al: 35,9 = 5 mm vs. 33,9 + 49 mm (p<0,001).
En el analisis de regresién logistica multiple la edad (OR 1,049, IC 95% 1,034-1,065), el C-HDL (OR 0,985, IC 95% 0,973-0,996), los
triglicéridos (OR 1,002, IC 95% 1,000-1,003), el didmetro de la AI (OR 1,048, IC 95% 1,019-1,078) y la respuesta hipertensiva en la
prueba de esfuerzo (OR 8,897, IC 95% 5,151-15,367) se asociaron independientemente con la presencia de HTA. En el seguimiento
luego de seis meses, el 62% de estos pacientes estaba bajo tratamiento antihipertensivo.

Conclusién: Se observé un ntmero significativo de pacientes jovenes con hallazgo de HTA en una consulta de control. Este hallazgo
estuvo significativamente vinculado con factores que incrementan el RCV, demostrando que no se trata de un hallazgo inocente. La
identificacion, categorizacion y tratamiento temprano de esta poblacion es prioritaria para evitar la apariciéon de enfermedad CV.

Palabras clave: Hipertensién arterial — Aterosclerosis — Factores de riesgo — Prevencion primaria

INTRODUCTION

Hypertension (HTN) is the most relevant modifiable
cardiovascular risk factor (CVRF) due to its frequency
and association with cardiovascular morbidity and
mortality. One of the key terms associated with HTN
is “HTN-mediated organ damage” (HMOD), which de-
scribes how the presence of HTN subclinical complica-
tions are indicators of a higher risk of serious clinical
events in the future, such as heart failure or chronic
kidney disease. (1,2) Hypertension is defined as systol-
ic blood pressure (SBP) =140 mmHg or diastolic blood
pressure (DBP) =90 mmHg at the medical consulta-
tion. For an accurate diagnosis, it is recommended to
take at least two measurements at different visits, or
to confirm the elevated values with complementary
ambulatory studies, such as ambulatory blood pres-
sure monitoring at home (ABPM) or 24-hour ambula-
tory monitoring. These measurements provide a more
reliable description of the patient's hypertensive sta-
tus outside the clinical setting, where blood pressure
(BP) can vary due to external factors. (3)

In recent years, there has been a notable increase
in the prevalence of HTN in young adults (YA), both
men and women. This increase has been promoted by
factors such as unhealthy lifestyles (poor diet, seden-
tarism, and alcohol and tobacco consumption), obesity,
and unfavorable socioeconomic conditions. These fac-
tors contribute to a higher risk of developing HTN at
younger ages, which in turn increases the long-term
risk of cardiovascular disease. In fact, the impact of
HTN in terms of mortality or years of life lost due to
disability has increased especially in low- and middle-
income countries, where resources for diagnosis and
treatment may be limited. (4)

It is important to note that both systolic and dias-
tolic HTN, and even isolated diastolic HTN, are asso-
ciated with an increased risk of cardiovascular events
(CVE) in YA, an age group that has traditionally been
considered at lower risk. However, this risk is often

underestimated, as awareness of HTN, its treatment,
and control is considerably lower in YA compared
with older age groups. This phenomenon contributes
to underdiagnosis and insufficient treatment in this
population, which increases the likelihood of mid- and
long-term cardiovascular complications. (5,6)

METHODS

A cross-sectional observational design with prospective fol-
low-up was carried out, evaluating patients who attended a
cardiovascular health prevention program (HPP) at Fun-
dacién Favaloro University Hospital. The HPP is designed
to assess general health, counsel and educate on healthy life-
style habits, and detect patients at high cardiovascular risk
(CVR). Patients between 18 and 49 years of age who attend-
ed for cardiovascular assessment between January 2017 and
December 2023 were included. Anthropometric, clinical, and
laboratory data were collected from medical records. Waist
circumference (WC) was measured with a non-extensible
tape measure at a midpoint between the lower edge of the
ribs and the iliac crests with the patient standing in nor-
mal expiration and body mass index (BMI) was calculated:
weight/height2: kg/m?). BMI allowed patients to be divided
into normal weight (<25 kg/m?), overweight ( 225- 30 kg/m?)
and obese ( =30 kg/m?).

Diabetes mellitus (DM) was defined as the presence of
two fasting blood glucose (FBG) measurements =126 mg/dL
or treatment with insulin or oral hypoglycemic agents ; (7)
dyslipidemia in the following circumstances: low-density li-
poprotein cholesterol (LDL-c) 2190 mg/dL, high-density lipo-
protein cholesterol (HDL-c) <40 mg/dL for men or <50mg/
dL for women, total serum triglycerides (TG) =150 mg/dL, or
being medicated with lipid-lowering drugs; current smoking
defined as patients who had smoked at least one cigarette in
the last 6 months and more than 100 cigarettes throughout
their lives; and family history of atherosclerotic cardiovas-
cular disease, as having first-degree relatives and manifes-
tations before the age of 55 years in men and 65 years in
women. (8) High blood pressure was considered for SBP
2140 mmHg or 290 mmHg for DBP in the medical consulta-
tion . Metabolic syndrome (MS) was diagnosed according to
the criteria of the National Cholesterol Education Program
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— Adult Treatment Panel III (NCEP-ATP III). (9) The com-
ponents of MS were defined as follows: 1) high BP (SBP =130
mmHg and/or DBP =85 mmHg or taking antihypertensive
medication); 2) elevated WC (>102 cm for men and >88 cm
for women); 3) hyperglycemia (FBG =100 mg/dL or hypogly-
cemic treatment); 4) hypertriglyceridemia (TG =150 mg/dL);
and 5) low HDL-c (<40 mg/dL for men and <50 mg/dL for
women). Metabolic syndrome was considered to be present
with at least 3 of the components described.

A color Doppler echocardiogram was performed using an
Affinity 50 ultrasound system (Philips HealthCare, USA) to
evaluate the left atrial structure (LA) and calculate left ven-
tricular mass index (LVMI). A graded exercise test was used
to assess the hypertensive response to exercise (SBP =210
mmHg or DBP 290 mmHg).

The characteristics of the hypertensive group (HTNg)
were compared with those of the normotensive group (con-
trol group, CTRLg). Patients with previous HTN, under
treatment with antihypertensive drugs, or with secondary
HTN were excluded.

Statistical analysis

Quantitative variables were expressed as meanz*standard
deviation (SD) or median and interquartile range (IQR), ac-
cording to the normal distribution evaluated by the Kolmog-
orov-Smirnov test. Qualitative variables were expressed as
number and percentage. Comparisons between groups were
performed using Student's t-test or Mann Whitney test for
continuous variables and the Chi2 test or Fisher's exact
test for categorical variables. A multiple logistic regression
analysis was performed to test the independent association
between HTN and other CVREF. Variables with a known bio-
logical relationship or those with statistically significant dif-
ferences in the univariate analysis (age, gender, BMI, FBG,
HDL-c, TG, LA diameter, LVMI, and exaggerated hyperten-
sive response in the ergometric test) were employed for the
model. A two-tailed p-value <0.05 was considered statistical-

ly significant. Statistical analysis was performed using SPSS
software version 16 (SPSS Inc, Chicago, Illinois, USA) and R
version 4.3.1. This study was approved by the institutional
bioethics committee.

RESULTS

Among a total of 6071 participants who met the inclu-
sion criteria (age 35.3+9.6 years, and 45.3% female),
576 patients (9.5%) had elevated BP values during the
medical consultation. The comparative data for this
population, showing that patients in the HTNg had
more unfavorable clinical characteristics compared
with the CTRLg, are summarized in Table 1.

In the HTNg, patients had older age, greater BMI,
higher FBG levels, and elevated creatinine concentra-
tions. In addition, lipid parameters, including total se-
rum cholesterol, LDL-c, HDL-¢, and TG, also showed
significant alterations in this group of patients, re-
inforcing the relationship between HTN and other
CVRFs.

Regarding specific findings in the HTNg, 73.8%
had elevated SBE, 91.1% had high DBPE, and 64.9% had
both elevated pressures. There was a strong relation-
ship between increasing age and high BPE as can be
seen in Figure 1.

On the other hand, the results of the ergometric
test, an assessment of physical performance during
exercise, indicated that the HTNg patients showed
significantly lower performance, measured in METS
(metabolic equivalents) compared with the CTRLg.
On average, HTNg patients reached 12.2+2.8 METS,
while normotensive patients reached 13+2.8 METS
(p<0.001). In addition, the probability of an exagger-
ated hypertensive response during exercise was sta-

Table 1. Total population characteristics, with normal or high blood pressure at consultation. Quantitative variables are presented
as mean = standard deviation or median and interquartile range, according to their distribution

Variable

Age (years) 353+9.6
Female sex (%) 43.5
Body mass index (kg/m2) 26.8+ 14
Diabetes mellitus (%) 58 (0.9)
Active smoking (%) 1167 (19.2)
Blood glucose (mg/dL) 92,2+ 16,6
Creatinine (mg/dL) 0.86 +0.16
Total cholesterol (mg/dL) 189.7 £ 37.6
HDL-c (mg/dL) 544 +13.5
LDL-c (mg/dL) 113.1+32.8
Triglycerides (mg/dL) 92 (67-132)

Normal BP at HTN at consultation p value
Consultation (n=576)

(n=5495)

34.9+9.7 38.9+8.5 <0.001

46.6 323 <0.001
26.5+14.4 30.5+6.8 <0.001
49 (0.9) 9(1.6) 0.115

1058 (19.2) 109 (18.9) 0.911
91,8+ 15,4 96,2 + 25,1 <0,001
0.86+0.16 0.89+0.17 <0.001
188.8+37.4 198.7+32.6 <0.001
54.8+13.6 50.7+£11.9 <0.001
112.4+32.6 120.5+33.7 <0.001
90 (66-128) 115 (83-168) <0.001

BMI: body mass index; BP: blood pressure; HDL-c: High density lipoprotein cholesterol; HTN: hypertension; LDL-C: Low density lipoprotein choles-

terol

Qualitative variables are presented as percentages and quantitative variables as mean + standard deviation or median and interquartile range,

according to their distribution.
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tistically much higher in the HTNg compared with
normotensive individuals:8.3% vs. 1% (p<0.001).

Another relevant finding was the increase in LVMI
in the HTNg (66=16g/m?2 vs. 62.5+14.5g/m?, p<0.001)
suggesting a greater hemodynamic load in hyperten-
sive patients. Similarly, patients in the HTNg had a
statistically significant larger anteroposterior LA di-
ameter (35.9+5 mm vs. 33.9 = 4.9mm in the CTRLg,
p<0.001).

Multiple logistic regression analysis revealed that
several factors were independently associated with the
presence of HTN in the consultation. Age (OR 1.049,
95% CI 1.034-1.065), HDL-c (OR 0.985, 95% CI 0.973-
0.996), triglycerides (OR 1.002, 95% CI 1.000-1.003),
LA diameter (OR 1.048, 95% CI 1.019-1.078) and hy-
pertensive response on the stress test (OR 8,897, 95%

CI 5,151-15,367) were independently associated with
the presence of HTN. (Table 2)

DISCUSSION

Hypertension is the most common modifiable CVRF
with the greatest impact on CV health. In recent
years, various factors, such as unhealthy lifestyles,
greater obesity, and sedentarism, have contributed to
the increase in the incidence of HTN in younger popu-
lations. (10,11) Our findings show an important num-
ber of young individuals with HTN, which is signifi-
cantly associated with the presence of other CVRFs,
such as dyslipidemia, obesity, and DM. What is worry-
ing about these findings is that the diagnosis of HTN
in young people, which is often underestimated or de-
layed, and the lack of adequate treatment, can have a

Table 2. Variables associated with the finding of arterial hypertension. Multiple logistic regression.

Variable OR
Age 1.049
Male gender 0.793
BMI 1.004
FBG 1.001
HDL-c 0.985
TG 1.002
LA diameter 1.048
LVMI 0.999
Hypertensive response 8897

on the stress test

95% CI p
1.034-1.065 <0.001
0.592-1.064 0.122
1.000-1.008 0.069
0.995-1.007 0.789
0.973-0.996 0.009
1.000-1.003 0.010
1.019-1.078 0.001
0.990-1.007 0.745
5.151-15.367 <0.001

BMI: body mass index; FBG: fasting blood glucose; HDL-c: high density lipoprotein cholesterol; LA: left atrium; LVMI:
left ventricular mass index; OR: odds ratio; TG: triglycerides; 95% Cl: 95% confidence interval

Fig. 1. Percentage of patients with elevated blood pressure values at the consultation according to the

age group
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severe impact on long-term CV health. Traditionally,
youth has been considered to confer a certain degree
of protection against CVE. However, our results sug-
gest the opposite: age, in this context, does not always
act as a protective factor, and subclinical damage can
progress silently if early intervention is not provided.

The prevalence of HTN in people under 50 years
of age has shown a steady increase in recent decades.
New studies, such as the analysis of the National
Health and Nutrition Examination Survey (NHANES)
conducted between 2017 and 2020, reported a preva-
lence of 11.5% HTN in YA between 20 and 44 years of
age. (12) Moreover, other publications have highlight-
ed that the prevalence increases with age, and it has
been observed that HTN affects approximately 14.5%
of adults between 18 and 49 years of age. (13) These
data reflect the growing burden of CVRF among YA,
including obesity, sedentarism, and poor diet. In Ar-
gentina, the RENATA 2 study showed a prevalence of
18.5% HTN for men and 6.9% for women under 35
years of age, and between 37.9% and 19.5% among
those aged 36 to 44 years old. (14) Espeche et al. also
showed that this worrying situation could be magni-
fied in vulnerable populations in Argentina. (15) In
this context, our data coincide in revealing a high
prevalence of elevated BP in the clinic.

In this population of YA, detection of HTN in the
clinic was associated with an increase in LVMI which
is a well-known significant marker of CVR in patients
with HTN. (16,17) Schilacci et al. demonstrated that
LVMI was continuously related to an increased risk
of CVE. (18) It is interesting to remark that in this
study, age, male sex, and a LVMI in the upper quintile
were independent predictors of cardiovascular mor-
bidity and mortality. Our interpretation is that this
link is showing early signs of incipient target organ
damage, which should be taken into account in the
management of these patients. Another important
finding is the presence of enlarged LA diameter. This
echocardiographic finding is generally associated with
increased left ventricular end-diastolic pressure, rep-
resenting an atrial adaptation to pressure overload.
The presence of LA enlargement has been associated
with the incidence of CVE in YA. (19) Particularly in
young patients with HTN, the presence of an enlarged
LA increases the risk of stroke. (20) This relation-
ship could be explained by increased blood stasis and
the consequent formation of clots, although it is also
suspected that atrial enlargement may be promoting
the onset of atrial fibrillation. (21,22) Regardless of
whether an exact cause can be established, the pres-
ence of increased LA diameter as an independent
predictor in the multivariate analysis, is an alarming
finding in this population of young patients.

The exaggerated response to the stress test was
also a distinctive pattern associated with elevated
BP during the consultation. This phenomenon has
also been widely described previously. In a study by
Yzaguirre et al., it was observed that the exaggerated

response of SBP or DBP to moderate load (100W) is
an independent predictor of future development of
essential HTN. (23) In our population, the probabil-
ity of presenting an exaggerated BP response was 8
times higher in participants with HTN at the medi-
cal consultation, which was also associated with re-
duced exercise test performance. We consider this to
be another characteristic of these patients that should
be noted for close follow-up and eventual early treat-
ment.

We must consider some limitations of this study.
First, it was conducted in a single center population,
which may have influenced our results. In addition,
the participants have health coverage and may repre-
sent a socioeconomic bias, which we recognize as very
relevant when addressing the issue of HTN and CVRE.
Even with these limitations, we think our population
reflects the reality that many physicians face in their
regular office care when they find high BP.

CONCLUSION

In conclusion, our findings are consistent with other
reports of an increase in the prevalence of HTN in YA.
The association with other CVRF and the presence of
HMOD are an additional concern and a warning for
the care of this population. Improving detection, pre-
vention, and early treatment strategies are priorities
for preventing early CVE. Future studies with long-
term follow-up and measurement of CVE may define
the benefit of early detection of CVRE, together with
an appropriate preventive and therapeutic approach
to avoid future complications and reduce the burden
of CV disease in the general population.

Conflicts of interest
None declared.
(See authors' conflict of interests forms on the web).

REFERENCES

1. Park JB, Schiffrin EL. Small artery remodeling is the most preva-
lent (earliest?) form of target organ damage in mild essential hyper-
tension. J Hypertens 2001;19:921-30.
https://doi.org/10.1097/00004872-200105000-00013

2. Vasan RS, Pan S, Xanthakis V, Beiser A, Larson MG, Seshadri S,
et al. Arterial stiffness and long-term risk of health outcomes: the
Framingham heart study. Hypertension 2022;79:1045-56. https://
doi.org/10.1161/hypertensionaha.121.18776

3. Mauck GW, Smith CR, Geddes LA, Bourland JD. The meaning of
the point of maximum oscillations in cuff pressure in the indirect
measurement of blood pressure-part ii. J Biomech Eng 1980;102:28-
33. https://doi.org/10.1115/1.3138195

4. Yano Y, Stamler J, Garside DB, Daviglus ML, Franklin SS, Carne-
thon MR, et al. Isolated systolic hypertension in young and middle-
aged adults and 31-year risk for cardiovascular mortality: the Chica-
go Heart Association Detection Project in Industry study. J Am Coll
Cardiol 2015;65:327-35. https://doi.org/10.1016/j.jacc.2014.10.060
5. Liu J, Bu X, Wei L, Wang X, Lai L, Dong C, et al. Global burden
of cardiovascular diseases attributable to hypertension in young
adults from 1990 to 2019. J Hypertens 2021;39:2488-96. https://doi.
0rg/10.1097/hjh.0000000000002958

6. Rietz H, Pennlert J, Nordstrom P, Brunstrom M. Prevalence, time-
trends and clinical characteristics of hypertension in young adults:



176

ARGENTINE JOURNAL OF CARDIOLOGY /VOL 93 N° 3 /JUNE 2025

nationwide cross-sectional study of 1.7 million Swedish 18-year-olds,
1969-2010. J Hypertens 2022;40:1231-8.
https://doi.org/10.1097/hjh.0000000000003141

7. Pearson TA, Palaniappan LP, Artinian N'T, Carnethon MR, Criqui
MH, Daniels SR, et al. American Heart Association Council on Epi-
demiology and Prevention. American Heart Association guide for im-
proving cardiovascular health at the community level, 2013 update:
a scientific statement for public health practitioners, healthcare
providers, and health policy makers. Circulation. 2013;127:1730-53.
https://doi.org/10.1161/CIR.0b013e31828{8a94

8. Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults. Executive Summary of The Third
Report of The National Cholesterol Education Program (NCEP)
Expert Panel on Detection, Evaluation, And Treatment of High
Blood Cholesterol in Adults (Adult Treatment Panel III). JAMA
2001;285:2486-97.https://doi.org/10.1001/jama.285.19.2486

9. Lipsy RJ. The National Cholesterol Education Program Adult
Treatment Panel III guidelines. J Manag Care Pharm 2003;9(1 Sup-
pl):2-5. https://doi.org/10.18553/jmcp.2003.9.s1.2.

10. Carey RM, Wright JT Jr, Taler SJ, Whelton PK. Guideline-
Driven Management of Hypertension: An Evidence-Based Update.
Circ Res 2021;128:827-46. https://doi.org/10.1161/CIRCRESA-
HA.121.318083.

11. Ben-Shlomo Y, Spears M, Boustred C, May M, Anderson SG, Ben-
jamin EJ, et al. Aortic pulse wave velocity improves cardiovascular
event prediction: an individual participant meta-analysis of pro-
spective observational data from 17,635 subjects. J Am Coll Cardiol
2014;63:636-46. https://doi.org/10.1016/j.jacc.2013.09.063

12. Aggarwal R, Yeh RW, Joynt Maddox KE, Wadhera RK. Cardiovas-
cular Risk Factor Prevalence, Treatment, and Control in US Adults
Aged 20 to 44 Years, 2009 to March 2020. JAMA 2023;329:899-909.
https://doi.org/10.1001/jama.2023.2307.

13. Sekkarie A, Fang J, Hayes D, Loustalot F. Prevalence of Self-Re-
ported Hypertension and Antihypertensive Medication Use Among
Adults - United States, 2017-2021. MMWR Morb Mortal Wkly Rep
2024;73:191-8. DOI: http://dx.doi.org/10.15585/mmwr.mm7309al.
14. Deluchi A, Majul C, ViCario A, Cerezo G, Fabregues G, on behalg
of the 2nd national registry of Hypertension (renata 2) investigators.
National Registry of Hypertension. Epidemiological Characteristics

of Hypertension in Argentina. The RENATA-2 Study. Rev Argent
Cardiol 2017;85:340-6.

15. Espeche WG, Marin M, Romero C, RennaN, S VissaniS, Blanco G,
et al. Estudio de prevalencia, conocimiento y control de la hiperten-
sién arterial en barrios vulnerables de Argentina. Hipertens Riesgo
Vasc 2024;41:78-86.https://doi.org/10.1016/j.hipert.2024.02.001

16. Casale PN, Devereux RB, Milner M, Zullo G, Harshfield GA,
Pickering TG, et al. Value of echocardiographic measurement of
left ventricular mass in predicting cardiovascular morbid events
in hypertensive men. Ann Intern Med 1986;105:173-8.https://doi.
org/10.7326/0003-4819-105-2-173

17. Koren MJ, Devereux RB, Casale PN, Savage DD, Laragh JH.
Relation ofleft ventricular mass and geometry to morbidity and
mortality in uncomplicated essential hypertension. Ann Intern Med
1991;114:345-52.https://doi.org/10.7326/0003-4819-114-5-345

18. Schillaci G, Verdecchia P, Porcellati C, Cuccurullo O, Cosco C,
Perticone F. Continuous relation between left ventricular mass
and cardiovascular risk in essential hypertension. Hypertension
2000;35:580-6.

https://doi.org/10.1161/01.hyp.35.2.580.

19. Leung DY, Boyd A, Ng AA, Chi C, Thomas L. Echocardiographic
evaluation of left atrial size and function: current understanding,
pathophysiologic correlates, and prognostic implications. Am Heart
J 2008;156:1056-64.https://doi.org/10.1016/j.ahj.2008.07.021

20. Zhang S, Zuo P. Obesity-hyperlipidemia, Hypertension, and Left
Atrial Enlargement During Stroke in Young Adults. Neurologist
2023;28:386-90. https://doi.org/10.1097/NRL.0000000000000505.
21. Bakalli A, Georgievska-Ismail L, Koginaj D, Musliu N, Krasniqi
A, Pllana E. Prevalence of left chamber cardiac thrombi in patients
with dilated left ventricle at sinus rhythm: the role of transesopha-
geal echocardiography. J Clin Ultrasound 2013;41:38-45.https://doi.
org/10.1002/jcu.21953

22. Thomas L, Abhayaratna WP Left atrial reverse remodeling:
mechanisms, evaluation, and clinical significance. JACC Cardiovasc
Imaging 2017;10:65-77.https://doi.org/10.1016/j.jcmg.2016.11.003
23. Yzaguirre I, Grazioli G, Domenech M, Vinuesa A, Pi R, Gutierrez
dJ, et al. Exaggerated blood pressure response to exercise and late-
onset hypertension in young adults. BloodPressMonit2017;22:339-4.
https://doi.org/10.1097/MBP0000000000000293



	Botón 302: 
	Botón 303: 
	Botón 304: 
	Botón 305: 
	Botón 307: 
	Botón 306: 
	Botón 308: 
	Botón 3010: 


