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Abstract

Introduction Hypertensive mediated heart disease is the consequence of anatomical and functional changes in cardiovas-
cular system. The benefits on left ventricular (LV) diastolic impairment and remodeling of hypertension treatment are well
established.

Aim To evaluate LV structure, systolic and diastolic function of treated hypertensive patients on a medium to long term
follow-up.

Methods Prospectively observational cohort study. Hypertensive patients over 18 years, ultrasound evaluation of LV structure
and diastolic and systolic function, follow-up at least once a year. Diastolic function assessed following recommendations
of the American Society of Echocardiography and the European Association of Cardiovascular Imaging.

Results 285 patients, mean follow up of 1731952 days. Sample mean age 56.3 +12.5 years, 166 patients (58.3%) were
males. Baseline blood pressure 147.8 +19/86.8 + 11 mm Hg, 5 years blood pressure 134.4+15.7/79+9 mm Hg (p <0.005
SBP and p <0.01 DBP). Baseline fixed dose combinations 115 patients (40.4%), follow-up 53.1% (p < 0.05). LV remodeling
was detected in 88 patients (30.9%) vs. 30.1% at 5 years (p = NS). The frequency of an E/e’ ratio > 14 was reduced from 38
patients (13.3%) to 3.6% (p <0.001), e’ septal velocity <7 cm/sec or e’ lateral velocity < 10 cm/sec was reduced from 38.6%
(110 patients) to 19.3% (p <0.001). Baseline normal diastolic function was detected in 85.6% (244 patients) and 94% at the
end of the follow-up (p <0.02).

Conclusions In this observational cohort followed by a mean of 5 years, the main benefit of hypertension treatment was the
prevention or regression of diastolic dysfunction.
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1 Introduction An analysis performed on a 4 years follow-up of 2604

individuals of the Framingham Heart Study suggested that

Hypertensive mediated heart disease is the consequence
of anatomical and functional changes in the cardiovascular
system and is characterized by left ventricular hypertrophy
(LVH), left atrial enlargement, left ventricular diastolic dys-
function, subtle or evident systolic dysfunction, and neuro-
humonal hyperactivity. All of these are predisposing factors
to atrial fibrillation or flutter, heart failure, coronary artery
disease and sudden cardiac death [1].
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the dynamic changes in LV geometric pattern over time are
common in the community. Subjects with normal geometry
developed concentric remodeling in 19.45% of the cases and
LVH in 12%. Furthermore, patients with LVH regressed to
normal geometry in 41.85% of the cases while remained
with some degree of LVH in 43.9%. Higher BP, greater
BMLI, older age and male sex were the main clinical cor-
relates of an adverse change in LV geometry [2].

A sample in which 68% of the participants had CAD, 87%
hypertension and 45% diabetes was evaluated to identify the
relationship between LV diastolic impairment and remod-
eling to treatment. Receiving at least one of the 5 typical
classes of drugs designed for hypertension treatment was
considered an adequate therapy. Treated patients had lower
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LV end diastolic pressure, wall stress, pressure/volume ratio
and mass/volume ratio, without differences in systolic blood
pressure and LV mass index. CAD in hypertensive patients
did not significantly affect LV structural, hemodynamic or
mechanical characteristics, while diabetes did not reach sta-
tistical significance; nonetheless, there was a trend towards
increased LV mass/volume ratio and LV mass index and
decreased LV wall stress and Tau constant [3].

In a pooled pairwise comparisons of 53 publications that
included 7684 patients the effect of the 5 major drug classes
showed a great correlation between percent changes from
baseline to end of treatment in LV mass and systolic BP. The
changes in RWT were caused by changes in percentage in
LV mass/LV mass index and of SBP. A significant decrease
in LV mass with all classes of drugs and with combination
treatment was observed, with a mean percent decrease of LV
mass or LVMI of 5.45%. The treatment’s duration was not
considered in the model although all the studies included
lasted at least 6 months [4].

The aim of the present study is to evaluate LV structure,
systolic and diastolic function of a cohort of hypertensive
treated patients on a middle to long term follow-up.

2 Methods

This is a prospectively observational cohort study with the
sample conducted at the Cardiology Institute of the Sanato-
rio Britanico de Rosario, Argentina. The study has been car-
ried out in accordance with the Code of Ethics of the World
Medical Association for experiments involving humans. The
inclusion criteria were as follows: (1) essential hyperten-
sive patients over 18 years of age of both sexes at their first
consultation, (2) 2D and M Mode echocardiography, mitral
Doppler and tissue Doppler of sufficient quality to perform
the calculation of the LV mass and evaluate LV diastolic
and systolic function, (3) follow-up at least once a year. The
exclusion criteria in this study lists: (1) clinical cardiovascu-
lar disease that could impact on the development of left ven-
tricular hypertrophy or ventricular dysfunction, such as aor-
tic or mitral valve disease, myocardial or pericardial disease,
congenital heart disease, renal insufficiency, morbid obesity
or thyroid disease; (2) prior clinical diagnosis of heart failure
syndrome or an ejection fraction lower than 54%; (3) medi-
cal history of ischemic heart disease or prior diagnosis of
coronary artery disease, (4) rhythm disturbances like right
or left bundle branch block, atrio-ventricular block, pre-
excitation syndrome, or supraventricular arrhythmias; (5)
neoplasms or any oncologic previous treatment.

For the diagnosis of hypertension the 2018 European
Society of Hypertension/European Society of Cardiology
Guidelines for the Management of Arterial Hypertension
criteria was applied [5]. Office blood pressure was measured
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with a digital sphygmomanometer (OMRON model HEM-
705CPINT), and the average of three consecutive measure-
ments 1 minute apart after 5 minutes in the sitting position
is reported. The echocardiography studies were performed
with an Esaote MyLab 7 ultrasound scanner provided by
harmonic capability with a 2.5 MHz phase array multifre-
quency transducer and standardized protocol and conducting
a tissue Doppler study by DP. The intraobserver variability
was previously tested and the concordance was acceptable
[6].

The left ventricular mass was assessed by the method of
Devereux and indexed by height?, and left ventricular hyper-
trophy was considered when its value was greater than 95 g/
m? in women and 115 g/m2 in men [7-9]. Diastolic function
was assessed by conventional Doppler of the mitral valve
orifice corrected by age and tissue Doppler of the interven-
tricular septum and lateral wall at the mitral annulus level
in the apical 4 chamber conventional view, and diastolic
dysfunction was diagnosed following the recommendations
for the evaluation of left ventricular diastolic function by
Echocardiography from the American Society of Echocar-
diography and the European Association of Cardiovascular
Imaging [10].

Systolic function was assessed by the rate of systolic
excursion (s’ wave) of the interventricular septum at the
mitral annulus level in cm/sec with tissue Doppler. End
diastolic volume (EDV), end systolic volume (ESV), and
ejection fraction (EjF) were assessed by the modified Simp-
son biplane method.

The 10-year ASCVD risk was evaluated by the 2013
ACC/AHA Guideline of the Assessment of Cardiovascular
Risk [11].

2.1 Statistical Analysis

Continuous variables are reported as means with their stand-
ard deviations for normally distributed variables or median
(interquartile range) for non-normally distributed variables,
and discrete variables as absolute values and percentages.
For normally distributed variables the analysis was per-
formed using unpaired one-way ANOVA. For non-normally
distributed variables Kruskal-Wallis test was used. Differ-
ences in proportions were evaluated by Chi-square test.
Pearson correlation coefficient between blood pressure and
ultrasonography variables was evaluated. A 2-tail p value <
0.05 was considered statistically significant.

3 Results

A total of 285 consecutive patients were included in the
cohort, with a mean follow-up of 1731 +952 days. The mean
age of the sample was 56.3 +12.5 years and 166 patients
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(58.3%) were males. The time evolution of hypertension was
8.3+9.3 years. The 10-year ASCVD risk of the sample was
13.5+13.1% while the 10-year risk for a sample like this one
with optimal risk factor levels must have been 4.9 +5.3%.
Eighty five patients (29.9%) were of borderline CV risk,
44 patients (15.4%) of low CV risk, 87 patients (30.5%) of
moderate CV risk and 69 patients (24.2%) of high CV risk.
Nineteen patients (6.7%) were diabetics; 89 patients (31.2%)
had dyslipidemia, 41 patients (14.4%) were smokers and 108
patients (37.9%) were former smokers. The baseline blood
pressure was 147.8 +19/86.8 + 11 mm Hg, while at the end
of the follow-up the blood pressure was 134.4+15.7/79 +9
mm Hg (p<0.005 SBP and p<0.01 DBP) (Fig. 1). The
baseline heart rate was 71.8 +12.4 beats/min and at the end
of follow-up it was 67.1 +10.7 beats/min (p=NS). The per-
centage of patients whose blood pressure did not reach the
goals was 46.7 at baseline; 33.6 at 1 year; 36 at 2 years; 30.1
at 3 years; 42.3% at 4 years; and 30.1 at 5 years of follow-up
(p<0.005).

One hundred sixty nine patients (59.3%) were receiving
RAS blockade at baseline which was increased to 68.9%
at the end of follow up (p=NS); 73 patients (25.6%) were
treated with calcium channel blockers which rose to 42.2%
at five years (p <0.01); thiazide or thiazide like diuretics at
baseline were indicated in 70 patients (25.6%) which was
increased to 32.5% (p=NS), on the other hand, beta block-
ers treatment was slightly reduced from 23.2% (66 patients)

to 22.9% (p=NS). At baseline 40.4% (115 patients) were
receiving fixed-dose combinations which increased during
follow up to 53.1% (p < 0.05) (Fig. 2).

The baseline LVMI was 87.3 +20.4 grs/m? and
89.3+19.7 grs/m? at the end of the follow (p=NS); and
some type of LV remodeling was detected in 30.9% (88
patients) vs. 30.1% at 5 years (p=NS). The mean E/e’ ratio
showed a reduction from 10.2+3.5 to 9.2+2.5 (p=NS)
and the frequency of an E/e’ ratio >14 was reduced from
13.3% (38 patients) to 3.6% (p <0.001). At the same time,
the frequency of an e’ septal velocity < 7 cm/sec or an e’
lateral velocity < 10 cm/sec was reduced from 38.6% (110
patients) to 19.3% (p <0.001). No differences were detected
regarding left atrium volume or parasternal long axis left
atrium diameter during the follow-up. Normal diastolic func-
tion was detected in 244 patients (85.6%), indeterminate in
35 patients (12.3%), and diastolic dysfunction in 6 patients
(2.1%), the figures were 94%, 4.8% and 1.2%, respectively,
at the end of the follow-up period (p <0.02). The mean base-
line septal tissue s’ wave velocity was 7.4 + 1.5 cm/sec which
increased to 8.1+ 1.4 cm/sec at 5 years (p=NS) (Table 1,
Fig. 3). The Pearson correlation coefficient between sys-
tolic blood pressure during follow-up and mean tissue
Doppler septal e’ wave was —0.3088 (p <0.005), mean
E/e’ ratio 0.39658 (p <0.005), mean tissue Doppler septal
s" wave —0.476 (p <0.005); while for diastolic blood pres-
sure was 0.242477 (p <0.025), 0.3160062 (p < 0.005), and
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Fig. 1 Follow-up mean + SD systolic and diastolic blood pressure. SBP systolic blood pressure, DBP diastolic blood pressure
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Fig.2 Treatment assigned during follow-up. RASB renin-angiotensin-aldosterone blockade, CCB calcium channel blockade, BB beta blockers,

FDC fixed-dose combinations

Table 1 Echocardiographic parameters during follow-up

Baseline Year 1 Year 2 Year 3 Year 4 Year 5
N 285 143 150 113 78 83
Mean tissue Doppler septal e’ wave (cm/sec) (SD) 79+24 7.8+2.1 8.1+2.1 8.2+2.1 8.1+19 8.1+1.9
Mean E/e’ ratio (SD) 10.2+3.5 10.3+3.4 9.6+3 9.2+24 9.1+2.2 9.2+25
Frequency E/e’ ratio > 14 (n-%) 38-13.3 15-10.5 11-7.3 4-35 1-13 3-3.6
Frequency septal e’ <7 or lateral e’ < 10 (n-%) 110-38.6 52-36.4 40-26.7 29-25.7 12-154 16—-19.3
Frequency of left atrium dilation (n-%) 31-10.9 19-13.3 11-7.3 16—-14.2 15-19.2 9-10.8
Mean paraesternal long axis left atrium diameter (cm)  3.55+0.4 3.56+0.4 3.46+0.4 3.49+0.4 3.55+0.5 3.53+0.4
Normal diastolic function (n-%) 244 -85.6 124 -86.7 138-92 102-90.3 74-94.9 77 — 94
Indeterminated diatolic function (n-%) 35-12.3 16—-11.2 11-7.33 10-8.8 4-5.1 4-4.38
Diastolic dysfunction (n-%) 6-2.1 3-2.1 1-0.67 1-0.9 0-0 1-1.2
Mean tissue Doppler septal s’ wave (cm/sec) (SD) 74+1.5 7.6+1.7 7714 79+1.7 83+ 14 8.1+14
Mean LVMI (grs/m?) (SD) 87.3+204 855+11.1 84.6+209 863+19.7 86.7+19.1 89.3+19.7
Frequency of LVH (n-%) 60—-21.1 28-19.6 27-18.0 31-274 17-21.8 21-253
LVH or diastolic dysfunction (n-%) 65—-22.8 30-21 28—18.7 32-283 17-21.8 21-253
Frequency of concentric remodeling (n-%) 28-9.8 10-7.0 5-33 3-27 0-0 4-438
Any remodeling (n-%) 88-30.9 38-26.6 32-21.3 34-30.1 17-21.8 25-30.1
Mean ejection fraction (%) (SD) 66.8+10.1 685+11.2 657+11.5 66.6+10.7 652+11.4 63.1+7.7

LVMI left ventricular mass index, LVH left ventricular hypertrophy

—0.407519 (p <0.005), respectively. The mean difference
during follow-up was for SBP —6.2+22 mm Hg, DBP
— 1.2+ 15 mm Hg; pulse pressure —4.7 + 16 mm Hg; tissue
e’ wave 0.3 +2 cm/sec; mean E/e’ ratio —0.67 +2.5; tissue
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s’ wave 0.7+ 1.5 cm/sec; LVMI — 4 + 24 grs/m?, and par-
asternal long axis left atrium diameter — 0.6 +4 mm. The
correlation coefficient between pulse pressure difference
during follow-up and mean E/e’ ratio difference was 1.8704
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Figure 3 Frequency of normal
diastolic function during follow-

up p<0.02
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(p<0.05). No other change in ultrasonography structural
and functional parameters were related to follow-up hemo-
dynamic variables. No differences were detected regarding
ultrasonography parameters between patients on target or
uncontrolled blood pressure during the follow-up (Table 2).

4 Discussion

The analysis of a 5 years” follow-up cohort of 285 hyper-
tensive treated patients showed that a sustained reduction
of BP around 13/7 mm Hg had benefits on diastolic func-
tion parameters and reduced the frequency of diastolic dys-
function. On the other hand, structural abnormalities like
LV remodeling, increased LV mass index or atrium dila-
tion did not show any improvement, but they did not get
worse during follow-up. Therefore, an adequate control of
BP plays a key role in the reversal of hypertension mediated
heart disease. Arguably, the increase in the amount of drugs
received by the patients and the use of fixed-dose combina-
tions explained that better BP control in this cohort.

The main therapeutic target in old adult hypertensive
patients should be to prevent major cardiovascular events,
but in young hypertensive subjects, like the present sample
in which the mean age was a little more than 50 years old,
the focus should be to prevent the development of hyper-
tensive mediated organ damage [12]. In a population-based
cohort of participants enrolled in the Olmsted County Heart
Function Study the prevalence of diastolic dysfunction
increased from 23.8% to 39.2% after 4 years of follow-up.
And during 6.3 years of additional follow-up heart failure
developed in 2.6% of those patients whose diastolic function
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94
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90,32

86,7

YEAR1 YEAR 2 YEAR 3 YEAR4 YEARS

normalized or remained normal, in 7.8% of patients who
remained or progressed to mild diastolic dysfunction, and
12.2% in patients that remained or progressed to severe
dysfunction. Diastolic dysfunction was associated to inci-
dent heart failure even after adjustment of age, hyperten-
sion, diabetes or coronary artery disease [13]. The profile
of heart failure among Framingham study participants had
dramatically changed in the last decades, the frequency of
heart failure with preserved ejection fraction (LVEF > 50%)
grew 41% from 1985 to 1994 and 56% from 2005 to 2014.
At the same time, heart failure with reduced ejection fraction
(LVEF < 40%) decreased from 44 to 31%. The authors spec-
ulate that poor cardiovascular risk factors control is the main
reason for these epidemiologic observations [14]. Recently,
a consensus recommendation from the Heart Failure Asso-
ciation of the European Society of Cardiology proposed a
stepwise diagnostic process for heart failure with preserved
ejection fraction that includes a pre-test assessment, a sec-
ond step that requires a comprehensive echocardiography
and a natriuretic peptide score, and in cases of diagnostic
uncertainty a third step with echocardiographic or invasive
hemodynamic exercise stress tests, and one final step is
to establish the possible etiology of the heart failure. The
diagnosis is based on functional, morphological and bio-
marker major and minor criteria that include septal or lateral
e’ wave, average E/e’ ratio, tricuspid regurgitation velocity,
left atrial volume index, left ventricular mass index, global
longitudinal strain, and NT-proBNP or BNP. So this rec-
ommendation requires the presence of ultrasound diastolic
dysfunction or reduced LV longitudinal contractility, and
abnormal cardiac biomarkers to confirm the diagnosis of
heart failure with preserved ejection fraction [15]. With this

A\ Adis



D. Piskorz et al.

388

AydoniadAy renornuaa 1Jo] HA7 ‘XOPUI SSEW JB[NOLIJUIA 1JO [IWAT

PLFTY SLFYEY O0IF199 ['CIFTS9 $6F999 CIIFILY CIIFIS9 §LIFTI9 vOIFCIL €T1+I°L9 TOIFLI99 01F699 (as) (%) uonoexy uonosfo uesa]y
00F—01 6'ST—¢SI ¢lc—L  TTC—0l §eC—8 67¢9C  QLT—CI LLI—=LT 67TC—11 ¥8C—LC 98C—8¢ 9¢e—IS (%-u) Surpowalr Kuy
(%-w)
08—C 'e—C 0—0 0—0 0—0 8¢c—¢ VL=V OT—1 €9—¢ v'L—L SOl—¥I c6—v1 Surepowal JLUdU0d Jo Kouanbary
0ce—8 vec—¢l ¢lIc—L TTC—0l ¢eCc—8 voe—vc TTC—CI L9T—91 88l—6 ['TC—IC T'IT—8C ¢VvC—LE (%-u) uonounysAp SI[OISEIP 10 HA'T
0ce—8 vee—¢l ¢lIc—L TTC—0l S'eC—8 Irec—¢¢ ¥0c—1I1 L9T—91 L9T—8 T1'1C—0¢C 8I—VvC L'€C—9¢ (%-u) HA'T Jo Kouanbary
STIFG6 181998 QICFS8S LOIFGSC8 IVCF+106 VLIFTPS OCFSLS VITFES VI1+898 T'TI+8¥8 T['ICF8L8 0CTF698 @as) ANE\mev IINAT UBSN
@s) (as
SI+T8 TIFI18 CI+8L YIFLS 6'TF6'L 9T+8L 9OT+LL CI+9L V'CF8 CI+yL 91F9L PHI1F¢L jwd)oaem s [eidos 1orddo anssn ueay
ov—1 0-0 0-0 0-0 0-0 €I—1 6'1—1 0-0 0Cc—1 1'c—¢ 8¢—¢ L0—1 (%-u) uonounys£p orjoIseI(]
ov—1 Te—¢ 0e—1 L9—¢ 9'LT—=9 I'S—v VL=V €L—L L9T—8 7'8—8 0CI—91 ¢&TI—e6l (%-u) uonouny SIJOIBIP PAIBUTULIANIPU]
6—¢C 1'e6—1¥S L6—CE €¢€6—CF VvI8—8CT Lto—¥L LO6—6V LT6—68 ¢€18—6¢ S68—C8 TP¥8—CII 898—C¢l (%-u) uonouny J1jOISLIP RULION

(wo) 19)oweIp
FOFESE FOFPSE SOFPSE SOF9E SOFFSE HOFOE SOFHFE +P0FHE FOFPSE SOHLSE HOFLSE #0FESe wnine o[ sixe Suo [eutoisorred uedpy
08-¢ I'ci—-L cle—L 8'LI—8 90C—L VIL—6 8VvI—8 Ire—¢ CCI—9 Lel—-¢l  SEl—8I 9'8—¢l  (%-u) uone[ip wnLne oy Jo Aouanbarg

(%W
0CI—¢ vTc—¢l 7819 €er—=9 ¥6Tc—0I TIVvC—61 L9T—6 €T€—1¢ €I€=SI 68E—LE TTH—9S §SE—+S OI>,0 [eIdNe] 10 £ > 0 [erdos Kouanbarg
08-C L1—1 0¢—1 0-0 66—C §T-t YL—¥ €L—L 6TT-II Ty—¥ S€I—81 TEI—-0C (%-u) $1 < oner o7 Kouanbarg
€F6 €TFE6 STF96  6TFLY TCFL6 VvIF68 TEFR6 8IFS6 SYFITI LTHOT L EFH 0T €EF0I1 (@s) oner o/q ueaN

(@s) (oss
TFY'8 618 91I+8 I'CF68  €TFT8 I'CF1'8 CFI'8  €TFT8  €TFIS L STF6L  $TF6L [ud)onem 2 [erdos soddo anssn ued]y
94 8¢ €€ 197 143 6L ¥S 96 8y S6 eel 49! N

ON SOX ON SOX ON SOX ON SOX ON SOX ON SOX

G Ieax $ I89X € Jeax 7 Ieax I Teax surpeseq 108181 10 4g

amssaid poo[q pa[jonuosun Jo 12318 uo syuaned ur dn-mof[oy Surmp sieowered orydei3orpresoyoq g sjqel

A\ Adis



Medium to Long Term Follow-Up

389

background, the results of the present observational cohort
support the notion that achievement of blood pressure targets
in hypertensive patients may improve diastolic function or
reduce the progression to diastolic dysfunction which might
delay or prevent the onset of heart failure.

Using speckle-tracking echocardiography, a sample of
135 hypertensive patients treated with anti-hypertensive
medications for more than one year and 54 normotensive
controls were non-invasively examined for LV systolic and
diastolic function. Patients were divided into groups accord-
ing to the presence of LVH and heart failure, and heart fail-
ure patients were divided in two groups: preserved ejection
fraction ((EF >50%) and reduced ejection fraction (EF
<50%). Hypertensive patients with LVH had a significant
deterioration of systolic and diastolic properties compared
to normotensive controls, in addition, pulmonary capillary
wedge pressure estimated using kinetics-tracking index
was higher in hypertensive patients with LVH than in those
without LVH, and further elevated in patients with HFpEF
regardless of similar ejection fraction. No differences were
detected in LV longitudinal strain between HFrEF and
HFpEF. The estimated pulmonary capillary wedge pres-
sure and E/e’ ratio showed a relation with heart failure in all
subjects and in the hypertensive group [16]. Similarly, the
sample of the present study kept between normal ranges the
ejection fraction during the whole follow-up, and beyond the
technical difficulties and limitations to get a reliable s’ wave,
it remained stable with a non-significant velocity increase
from 7.5 to 8.1 cm/sec from baseline to the end of follow-up.
The baseline frequency of an E/e’ ratio >14 was 13.3%, of a
septal e’ <7 or lateral e’ < 10 was 38.6%, and the frequency
of normal diastolic function 85.6%, and at the end of follow-
up the figures were 3.6; 19.3 and 94%, respectively. Accord-
ing to the results, the main benefit of hypertension treatment
in this study seems to be the prevention or regression of
diastolic dysfunction.

The EMPEROR-Preserved trial included patients with
heart failure and preserved ejection fraction. Ninety percent
of the sample had hypertension, 49% diabetes, 35% history
of coronary artery disease and 29% history of myocardial
infarction. This highlights the relevance of cardiovascular
risk factors and chronic ischemic syndromes in the patho-
genesis of this phenotype of heart failure. The mean base-
line ejection fraction was 54%, while the frequency of LV
hypertrophy was just 10%, the E/e’ ratio > 13 was 13%, and
any left atrium size/volume increase was 82% [17]. These
ultrasound data (the baseline ejection fraction was 66.8%,
more than 10% higher than in EMPEROR-Preserved, and
the frequency of LA dilation was just 10%) clearly estab-
lished a specific and different profile of patients from the
present study which can nevertheless explain the transi-
tion from hypertensive mediated heart damage to heart
failure with preserved ejection fraction. The frequency of

LV hypertrophy and E/e’ ratio > 14 was quite similar in
both studies. LA remodeling could explain that 35% of the
patients randomized to the trial had atrial fibrillation/flut-
ter at screening, one of the most frequent triggers of heart
failure while in the present study atrial arrhythmias were an
exclusion criteria.

This study identified diastolic dysfunction according to
the American Society of Echocardiography and the Euro-
pean Association of Cardiovascular Imaging which required
the presence of at least three of four abnormal variables: the
annular e’ velocity at septal and lateral level, the average
E/e’ ratio, the left atrium maximum volume index, and the
peak tricuspid regurgitation velocity [10]. The ASE/EACVI
guidelines and standards authors recommend that due to the
several hemodynamic factors that affect each signal, some
measurements may fall in the normal range despite the pres-
ence of diastolic dysfunction, therefore, a frame integrating
all the variables is the best approach to achieve an adequate
diagnosis. The patient's sample of the study consists mostly
of middle age adults, without heart failure, with an ejec-
tion fraction over 54% and without atrial arrhythmias. Thus,
patients are probably going through early stages of diastolic
dysfunction, where left ventricular end diastolic pressure
is the only abnormality, left atrial pressure remain normal
or near-normal, and left ventricle stiffness and myocardial
relaxation are not extensively affected. This data allow for
a speculative explanation about the discrepancy between
changes in diastolic parameters and changes in left atrial
dimensions.

5 Limitations

First, the study reported was carried out in a single center,
which means that demographic characteristics, therapeu-
tic interventions and ultrasound data not necessarily are
representative of what happens in medical practice in dif-
ferent settings. Second, although the patients sample was
obtained consecutively, some type of bias selection cannot
be excluded, neither can some degree of bias be ruled-out
in the follow-up since some patients may have delayed or
suspended their consultations due to non-related disease
variables like COVID-19 pandemic or lockdown. Third, the
evaluation of systolic function was performed by measuring
ejection fraction by 2D modified Simpson method and tissue
Doppler s’ wave, but it is well known that global longitudinal
strain obtained by speckle tracking is a better way to detect
subtle alterations in LV contractility. Finally, the sample of
patients in this cohort was selected on the basis of strict
inclusion and exclusion criteria: subjects in primary preven-
tion without previous or current diagnosis of heart failure
and echocardiographic ejection fraction over 54%, which
does not necessarily represent the universe of hypertensive
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patients, and therefore, the information obtained cannot be
extrapolated to other clinical scenarios.

6 Conclusions

The present cohort of 285 patients on primary prevention
at moderate CV risk followed for a mean of 5 years showed
that small reductions in blood pressure can prevent or
reverse diastolic dysfunction. However, regression of struc-
tural damage, like LV hypertrophy, LV remodeling or LA
dilation was not feasible. Although controlled clinical trials
have proven that by using antihypertensive treatment small
but statistically significant reductions in LVMI are shown,
the present study indicates that this is not necessarily repro-
ducible outside of research. Still, these results should have
an impact on routine care practice and early diagnosis and
appropriate treatment initiation is the best way to prevent
hypertensive mediate heart damage.
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