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eft ventricular hypertrophy (LVH), a cardinal marker of hyper-
ensive mediated organ damage (HMOD), is a complex cardiac
henotype resulting from the response of myocyte and non-
yocyte components to mechanical (i.e. pressure overload) and
euro-humoral stimuli [ 1 ]. LVH, assessed LVH by electrocardiog-
aphy (ECG) or more accurately by echocardiography (ECHO),
s a powerful predictor of cardiovascular(CV) prognosis over
nd beyond conventional risk factors in hypertensive cohorts
nd population-based samples as well as different clinical set-
ings including diabetes, chronic renal disease, heart failure,
nd coronary artery disease [ 2–4 ]. Among noninvasive tools
or evaluation of cardiac anatomy and function in hypertensive
atients, transthoracic ECHO is the most largely used, and the
eference metrics for LVH is LV mass (LVM) indexed to body
urface area (BSA) or height to various allometric exponents [ 5 ]. 

 large body of evidence, collected over the last four decades,
as shown a direct association between LVM index (LVMI) over
 wide range of values and risk of CV events and all-cause
eath, suggesting a continuous relationship between LVMI and
utcomes, starting even below the diagnostic threshold of LVH
 6 ]. 

n the contrary, the clinical and prognostic relevance of LV
eometry patterns has been less investigated and is still the
ubject of debate to date. Whether abnormal LV geometry
atterns carry prognostic information beyond that provided by
VMI is still uncertain. Traditional classification of LV geometry,
ased on LVMI and relative wall thickness (the ratio of wall
hickness to cavity diameter) encompasses four LV phenotypes,
amely, normal geometry, concentric remodeling (CR), eccentric
nd concentric LVH [ 7 ]. These patterns differ in several respects,
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such as hemodynamic profile, plasma volume blood pressure
(BP) levels, LV diastolic function, LV mechanics, and the extent
of extracardiac HMOD [ 8 ]. A meta-analysis of height studies
including 712 hypertensive patients (234 normal geometry, 97 CR,
176 eccentric LVH, and 205 concentric LVH) showed that global
longitudinal strain gradually deteriorated from pariticipants with
normal LV geometry (19.5 ± 0.6%), across those with concentric
remodeling (18.8 ± 0.7%), eccentric (17.6 ± 0.7%) and concentric
LVH (16.5 + 0.6%, p < 0.001), respectively [ 9 ]. More importantly,
many studies have suggested that the assessment of LV geometry
may improve CV risk stratification in patients with hypertension,
and, in particular, concentric LVH has been reported to be
associated with the highest risk [ 10, 11 ]. 

The study by Zhu et al. [ 12 ], published in this Journal, provides
important new information into this complex research scenario
by addressing several uninvestigated aspects such as the preva-
lence of LV patterns based on ethnicity specific diagnostic criteria
compared to international guidelines; the value in predicting the
CV outcomes, and, whether or not the impact of intensive BP
control on prognosis can be influenced by LV geometry. 

For this purpose, 7680 hypertensive patients (mean age 61 yrs, 20%
obese, 18% active smoking) at high CV disease risk categorized
into four LV geometry groups: normal geometry, CR, eccentric
LVH, and concentric LVH were recruited and followed for a
median follow-up of 3.5 years. At entry, the prevalence of the four
LV geometric patterns, defined according to Echocardiographic
Measurement in Normal Chinese Adults (EMINCA) [ 13 ] diag-
nostic thresholds was as follows: 68% normal geometry, 7.8% CR,
19.6% eccentric LVH, 4.6% concentric LVH and 29%, 28%, 15%
and 25%, according to American Society of Echocardiography and
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uropean Association of Cardiovascular Imaging (ASE/EACVI)
uidelines, respectively [ 14 ]. This finding expands the view that
he prevalence of abnormal LV geometric patterns in Chinese
ypertensive patients is significantly lower with ethnic-specific
eference diagnostic thresholds than that by the ASE/ EACVI
riteria. Furthermore, eccentric LVH emerged as the prevalent
ype of LVH contrary to what is observed with ASE/ EACVI
riteria. Despite these differences, both abnormal LV geometric
atterns were significantly associated with the incident, the
rimary endpoint (i.e. CV death, myocardial infarction, stroke,
ospitalization for coronary artery diseases and heart failure).
owever, this was not the case for secondary endpoints for which
he EMINCA criteria performed better in stratifying the risk.
ore importantly, the study provides a novel contribution to
he long-standing controversy regarding the benefits and risks of
ntensive antihypertensive therapy in patients with LVH. 

efore further analyzing and discussing the results of the study by
hu et al. [ 12 ], it’s useful to briefly summarize previous evidence
egarding the prognostic significance of LV geometric patterns
nd the differential impact of intensive BP lowering. 

 growing evidence on the prognostic significance of LV geo-
etric patterns has accumulated over the last 15 years thanks
o the introduction of an updated classification that identifies
our subtypes of LVH (i.e., eccentric non-dilated and eccentric
ilated LVH, concentric non-dilated and concentric dilated LVH)
roviding a better graduation of CV risk. The Dallas Heart
tudy, carried out in a population-based sample of 2803 residents
f Dallas County, reported that individuals with eccentric-non
ilated LVH, at variance from the other LVH types, had sim-
lar levels of LV function and biomarkers of cardiac stress as
ompared to their counterparts without LVH, thus suggesting
hat a mild increase in LVMI, not associated to abnormal LV
ass/end diastolic volume ratio, has a marginal impact on LV
erformance and CV prognosis [ 15 ]. The predictive value of
his new classification was investigated in 1716 members of the
ressioni Monitorate E Loro Associazioni (PAMELA) population
tudy in which only concentric-non-dilated LVH but not CR,
ccentric-non-dilated, and dilated LVH remained a predictor of
he ten-year risk of total and CV mortality independently of
VMI [ 16 ]. As for the hypertensive setting, Verdecchia et al. [ 17 ],
tudying a cohort of 3635 initially untreated patients over a 10-
ear period, demonstrated that the excess risk for CV disease
ssociated with abnormal LV geometric patterns was no longer
ignificant after adjusting for several confounders and baseline
VMI values. 

 key open question remains the optimal antihypertensive
trategy for hypertensive patients with LVH and, in particular, the
rotective role of intensive BP lowering. The researchers of the
ardio-Sis study, including 1111 nondiabetic patients randomly
ssigned to a systolic BP (SBP) target < 140 mm Hg (standard
ontrol) or < 130 mm Hg (tight control), stratified by absence or
resence of established CV disease at entry, showed that ECG
VH occurred less frequently in the tight than in the standard
ontrol group in the patients without (10.8% vs. 15.2%) and with
14.1% vs. 23.5%) CV disease [ 18 ]. The data subsequently provided
y the Strategy of BP Intervention in the Elderly Hypertensive
atients (STEP) trial carried out in 7141 older patients with hyper-
ension were in line with those found in the Cardio-Sis trial [ 19 ].
of 3

v

That is intensive SBP lowering (110–130 mmHg) was associated
with a significantly lower risk of new LVH occurrence ( − 24%, p
= 0.001) and slower progression of the mean Peguero-Lo Presti
index value compared to standard treatment (130–150 mmHg). A
meta-analysis performed on data from four trials comprising a
total of 20 747 hypertensive patients revealed that intensive BP
lowering was linked with a diminished LVH incidence ( − 34%)
and an increased likelihood of LVH regression ( − 21%), as well as
with a reduced risk of CV disease ( − 29%) [ 20 ]. In contrast, a post
hoc analysis of the Losartan Intervention for Endpoint Reduction
(LIFE) Study showed that patients achieving an average SBP
≤ 130 mmHg had a 37% increase in all-cause mortality ( p = 0.005)
and a 32% increase in CV mortality ( p = 0.08) compared to
those who achieved an average SBP of ≥ 142 mmHg [ 21 ]. In line
with the LIFE study, the Valsartan Antihypertensive Long-Term
Use Evaluation (VALUE) trial documented that the ECG-LVH
group achieving an average SBP < 130 mmHg had higher cardiac
mortality (hazard ratio, 1.98, p = 0.032) and all-cause mortality
(hazard ratio, 1.74; p = 0.007) than their counterparts with higher
on-treatment BP levels [ 22 ]. 

Unfortunately, ECHO-based evidence that could help clarify this
controversial issue is limited to a very few studies. The largest
of them, the Campania Salute Network Registry comprising 9511
hypertensive patients, demonstrated that the reduction of SBP <
130 mmHg in the subgroup with ECHO-LVH (i.e. > 50 g/h2.7 in
men and 47 g/h2.7 ) was associated with significantly attenuated
rates of CV events (a composite of fatal or non-fatal myocardial
infarction and stroke, sudden cardiac death, and carotid stenting)
which were no longer different from those without LVH [ 23 ].
The Japan Morning Surge-Home BP (J-HOP) Study showed
participants with ECHO-LVH had higher incident rates of total
CV events compared to those without LVH, but this was not
the case in the controlled BP group (i.e. morning home SBP <
135/85 mmHg, average 125.4 mmHg) [ 24 ]. 

In this scenario characterized by conflicting and still lacking data,
the study by Zhu et al. [ 12 ] offers an important contribution
on the complex relationship between BP lowering targets CV
outcomes and LV geometric patterns in the hypertensive setting,
further highlighting the superiority the use of ethnic-specific
ECHO diagnostic criteria in phenotyping cardiac HMOD in
Asian populations. In agreement with the findings provided from
previous observational ECHO studies [ 23, 24 ], but at the same
time going a step further, these authors suggest that intensive SBP
reduction (i.e < 130 mmHg) improved CV prognosis exclusively in
the subgroup of patients with concentric LVH and, conversely, the
opposite occurred in patients with CR. Indeed, the relationship
between SBP and CV events in this subgroup was characterized
by a J -type curve, with an excess risk for the primary outcome and
hospitalization for CAD, more evident for the patients aged over
50 years. 

In conclusion, although the study by Zhu et al. [ 12 ] is worthy of
attention, its potential clinical implications should be taken with
caution as it based on a retrospective observational design, with a
relatively short follow-up period (i.e. < 4 years), without taking
into account serial changes in BP and ECHO parameters, and
last, but not least, not applicable to non-Asian populations. Thus,
the need to define the optimal BP target in patients with altered
ventricular structure and geometry can no longer be postponed
The Journal of Clinical Hypertension, 2026
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o make a step forward in CV protection of high-risk patients
 25 ]. 
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