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Introduction

Hypertension is the main modifiable cause of 
cardiovascular morbidity and mortality in the adult 
population, and it is an independent risk factor for 
cardiovascular disease.1,2 Several lines of evidence have 
shown that there is a close relationship between arterial 
stiffness and hypertension and that both contribute 
independently to cardiovascular events and mortality.3-5

The consolidation of pulse wave velocity (PWV) 
measurement in the assessment of arterial stiffness 
led several studies to demonstrate the association of 
this phenotype with the risk of developing different 
manifestations of cardiovascular disease.6 It is the gold 
standard due to the reproducibility and reliability of the 
method and its association with cardiovascular risk in 
different populations.4
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Abstract

Background: Arterial stiffness and hypertension are strong predictors of cardiovascular disease and mortality. 
Angiotensin-converting enzyme inhibitors (ACEI) and angiotensin receptor blockers (ARB) are first-line 
antihypertensive agents in reducing blood pressure and arterial stiffness. 

Objective: The objective of this study was to compare the effects of ACEI and ARB in reducing arterial stiffness and 
preventing target organ damage in patients with hypertension.

Methods: This observational study included 654 participants who attend routine consultations at an outpatient 
hypertension clinic in 2 university hospitals. Patients were interviewed, and they underwent central and 
peripheral blood pressure measurements. Doppler echocardiography, carotid ultrasound, biochemical tests, 
and anthropometric parameters were carried out. Shapiro-Wilk, chi-square, and Fisher’s exact test were used. A 
significance level of 5% was adopted.

Results: A total of 659 participants were evaluated in the study (398 from the ARB group and 256 from the ACEI 
group). Age, body mass index (BMI), central and peripheral blood pressure measurements, pulse wave velocity 
(PWV), left ventricular mass index, and carotid intima-media thickness did not show differences between the 
groups (p > 0.05). After linear regression analysis, the ACEI group had lower values of total vascular resistance 
(TVR) (p = 0.003) and augmentation pressure (p = 0.008), when compared to the ARB group.

Conclusion: This study showed that the ACEI group had a greater reduction in augmentation pressure and PWV. 
There were no differences between the groups regarding the improvement of outcomes related to central arterial 
pressure, PWV, and cardiac and vascular target organ damage.

Keywords: Vascular Stiffness; Hypertension; Pulse Wave Analysis; Angiotensin-Converting Enzyme Inhibitors; 
Angiotensin Receptor Antagonists.

https://orcid.org/0000-0002-2488-8476
https://orcid.org/0000-0002-7611-283X
https://orcid.org/0000-0001-9781-2918
https://doi.org/10.36660/ijcs.20220162
mailto:camposguimaraes@yahoo.com.br


Data collection

Data collection was performed during routine 
patient care at the outpatient clinic from October 
2020 to February 2022. Information such as sex, age, 
weight, and associated comorbidities evaluated by 
self-report and chronic use of medications were 
collected. Patients who smoked at least one cigarette 
daily were considered smokers.12

Study participants’ body mass and height were 
measured to calculate their body mass index (BMI)13 
and classification.14 They also underwent peripheral 
and central blood pressure measurements, Doppler 
echocardiogram, carotid ultrasound, and laboratory 
tests. We defined patients who reported practice of any 
physical activity at least 3 times a week for at least 30 
minutes per session as physically active.

Peripheral blood pressure measurement was 
performed at the clinic, in a calm noise-free environment, 
using an automatic OMRON® model HEM-1100 device, 
following guideline recommendations.10,11 Central blood 
pressure measurement was performed under the same 
conditions, using a validated Cardios Dyna MAPA 
AOP® device (ANVISA 10361059011), which registers 
central blood pressure, PWV, total vascular resistance 
(TVR), augmentation index (Aix), pulse pressure, and 
augmentation pressure, which was measured non-
invasively by the oscillometric method.

A Cardios Dyna MAPA device was used for 24-hour 
ambulatory blood pressure monitoring to calculate the 
24-hour average systolic and diastolic peripheral blood 
pressure, during wakefulness and sleep.

The study of cardiac and vascular damage 
was performed using Doppler echocardiography 
and carotid ultrasound, using a TOSHIBA Xsario 
device. The following parameters were analyzed: 
measurements of the interventricular septum and left 
ventricular posterior wall, left ventricular mass index, 
and left atrial volume on Doppler echocardiography, 
measurement of carotid intima-media thickness, and 
presence of carotid plaque on carotid ultrasound. All 
examinations were performed by the same observer 
in each service.

The definition of cardiac and vascular damage 
was established based on the following biomarkers: 
carotid intima-media thickness > 0.9 mm or presence 
of atherosclerotic plaques in carotid arteries,15,16 left 
atrium diameter greater than 38 mm for women and 
greater than 40 mm for men, left ventricular mass index 

The alterations that antihypertensive drugs cause 
in arterial stiffness may be pressure independent, 
directly affecting the arterial wall through elastic and 
collagen fiber remodeling, or pressure dependent, 
occurring indirectly through reduced blood pressure and 
cardiovascular outcomes, when therapy is started early.6,7

Studies have observed that inhibition of the renin-
angiotensin-aldosterone system (RAAS) with angiotensin-
converting enzyme inhibitors (ACEI) and angiotensin II 
receptor blockers (ARB) may be more effective than other 
antihypertensive classes in reducing arterial stiffness.8,9 
Hypertension guidelines rank RAAS inhibitors as first-
line antihypertensive classes for reducing both blood 
pressure and arterial stiffness.10,11 However, large-scale 
clinical studies that directly compare the effects of ACEI 
and ARB on arterial stiffness have not been carried out.

Therefore, this study was conducted with the objective 
of comparing the ability of ACEI and ARB to improve 
arterial stiffness and prevent target organ damage in 
patients with hypertension.

Methods

This cross-sectional observational study was conducted 
in 2 referral centers for hypertension.

Participants were eligible if they were treated at the 
outpatient clinic of a university hospital, comprising a 
reference laboratory in vascular aging, where arterial 
stiffness is evaluated.

Patients with hypertension, 18 years of age or older, 
using ACEI or ARB regularly for at least 6 weeks, evaluated 
by means of casual blood pressure measurement,10 were 
selected and invited to participate in the study.

The study excluded participants with chronic diseases 
in terminal stages, previous cardiovascular disease, 
including coronary artery disease (acute myocardial 
infarction, angina, coronary artery bypass grafting, 
or angioplasty) or stroke (ischemic and hemorrhagic 
stroke or transient ischemic attack) within the previous 
6 months. These criteria were defined by information 
obtained from patients through direct interviews or 
complementary exams.

In the outpatient units, an average of 40 patients are 
treated daily, with an average of 200 patients per week, 
and central blood pressure measurement is carried out in 
indicated patients. Participant selection was by invitation 
to participate for all patients who met the inclusion 
criteria, with acceptance by the patient.
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> 95 mg/m2 for women and > 115 mg/m2 for men,17 and 
PWV ≥ 10 m/s.10,11

The following laboratory tests were performed: 
blood glucose (after 8 to 12 hours fasting), glycated 
hemoglobin, creatinine, triglycerides, total cholesterol, 
LDL cholesterol, and HDL cholesterol.

The selected patients with hypertension were 
instructed to take the antihypertensive drugs they were 
using so that their names and dosages would be included 
in the patients’ list.

Statistical analysis

Categorical data are presented as absolute (n) and 
relative (%) frequencies. Numerical variables are 
presented as mean and standard deviation or median 
and interquartile range (25th to 75th percentile). To verify 
the normality of data distribution, the Shapiro-Wilk 
test was used. In order to compare categorical variables 
between the ARB and ACEI groups, the chi-square test 
and Fisher’s exact test were used. To compare numerical 
variables with normal distribution the unpaired t test was 
used, and the Mann-Whitney test was used for those with 
non-normal distribution.

We performed linear regression analysis with an 
estimate of the regression coefficient (β) and a logistic 
regression analysis with an estimate of the odds ratio 
and 95% confidence intervals, with cardiac parameters 
and target organ damage, respectively, as outcomes. 
Adjustment variables were selected using the automated 
backward method with p < 0.20. Due to the lack of 
normality of the parameters, the analysis was carried out 
with the values on a logarithmic basis. The significance 
level used for all tests was 5%. STATA® software, version 
14.0 or 16.0 was used in this analysis.

Sample size

The study population was considered as all cases 
treated, which are on average 300 per month at 
the university hospital unit, between October 2020 
and February 2022. Thus, the sample calculation 
was performed considering the population of 4800 
consultations performed, 5% sampling error, and 99% 
confidence level, based on the formula below:

n = N ⋅ Z² ⋅ p ⋅ (1 − p) / Z² ⋅ p ⋅ (1 − p) + e² ⋅ N − 1

e: sampling error; N: population; n: calculated sample; 
Z: normal variable, p: real probability of the event.

Consequently, the calculated sample size was 585 
patients, and 10% was added to cover possible losses and 
inconsistencies, totaling 644 patients.

Ethical aspects

The research project was evaluated and approved by 
the Research Ethics Committee of the Hospital of the 
Federal University of Jataí (UFJ) under opinion number: 
14655119.2.0000.8155, and all participants signed a free 
and informed consent form.

Results

The sample consisted of 654 participants, 398 
belonging to the ARB group and 254 to the ACEI 
group, with a predominance of the female sex in the 
ARB group and the male sex in the ACEI group. Both 
groups included patients who were middle-aged and 
overweight (Table 1).

Comparison of the clinical categorical variables 
demonstrated that the ARB group had a significant 
majority of patients with obesity, sedentary behavior, 
and dyslipidemia, and they used a higher number 
of antihypertensive drugs, namely, calcium channel 
blockers and diuretics. The groups did not show any 
differences regarding mean blood pressure, assessed 
by 24-hour ambulatory blood pressure monitoring, 
and cardiac (Doppler echocardiogram) and vascular 
(carotid ultrasound) target organ damage (Table 2).

When evaluating central and peripheral blood 
pressure measurements in both groups, the study did 
not find a significant difference, except for TVR, which 
was lower in the ACEI group, as shown in Table 3.

In Figure 1, it is possible to visually analyze 
t he  comp ar i sons  o f  numer ica l  c l in i ca l  and 
sociodemographic variables (obesity: BMI > 30 kg/
m2) that were significantly different between the ARB 
and ACEI groups. 

In the crude comparison analysis, lower TVR was 
found in the ACEI group. When using a model adjusted 
for age, smoking, and type of antihypertensive drug, 
the result regarding TVR was maintained. In another 
model adjusted for age, sex, type of antihypertensive 
drug, and LDL cholesterol, augmentation pressure 
was found to be lower in the ACEI group, when 
compared to the ARB group. Finally, in the model 
adjusted for age, sex, and type of antihypertensive 
drug, the ACEI group had a lower Aix value than the 
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ARB group. The variable of PWV, however, showed 
no difference between the groups (Table 4).

The logistic regression analysis adjusted for 
confounding factors confirmed the absence of 
statistical significance between the groups for 
vascular (carotid ultrasound) and cardiac (Doppler 
echocardiogram) target organ damage (Tables 5). 

Discussion

Our sample comprised adults with hypertension, 
risk factors, and controlled blood pressure levels in 
both groups; however, obesity, sedentary lifestyle, and 
dyslipidemia were more prevalent in the ARB group. 
Moreover, the comparative analysis regarding central 
and peripheral blood pressure measurements showed 
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Table 1 – Comparisons of categorical sociodemographic variables between the ARB and ACEI groups, n = 651, 2020 to 2022

Variables/groups
ARB  ACEI

p
n % n %

Sex
Female 215 66.36% 109 33.64%

0.007¹
Male 182 55.66% 145 44.34%

BMI (kg/m²)

Underweight 1 33.33% 2 66.67%

0.202²

Normal weight 36 57.14% 27 42.86%

Overweight 87 59.59% 59 40.41%

Obesity, class 1 62 72.09% 24 27.91%

Obesity, class 2 27 71.05% 11 28.95%

Obesity, class 3 8 66.67% 4 33.33%

Age (years) 397 57.69% 254 57.68% 0.8493

Variables/groups
ARB ACEI

p
n % n %

Sex
Female 214 66.25% 109 33.75%

0.006¹
Male 182 55.66% 145 44.34%

BMI (kg/m²)

Underweight 1 33.33% 2 66.67%

0.202²

Normal weight 36 57.14% 27 42.86%

Overweight 87 59.59% 59 40.41%

Obesity, class 1 62 72.09% 24 27.91%

Obesity, class 2 27 71.05% 11 28.95%

Obesity, class 3 8 66.67% 4 33.33%

Age (years) Mean and standard deviation 57.72 14.00 57.67 15.75 0.970³

ACEI: angiotensin-converting enzyme inhibitor; ARB: angiotensin II receptor blocker; BMI: body mass index; n: absolute frequency of individuals.  
P value obtained by ¹chi-square test; ²Fisher’s exact test; 3unpaired t test, all with significance level of 5%.
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Table 2 – Comparisons of categorical clinical variables between the ARB and ACEI groups, n = 651, 2020 to 2022

Variables/groups
ARB  ACEI

p
n % n %

Obesity (30 kg/m2)

Yes 97 71.32% 39 28.68%

0.018No 123 58.29% 88 41.71%

Not found 1 100.00% 0 0.00%

Smoking

1 8 72.73% 3 27.27%

0.166
2 144 67.29% 70 32.71%

3 34 57.63% 25 42.37%

4 34 53.97% 29 46.03%

Sedentary behavior

Yes 122 74.85% 41 25.15%

0.018No 142 76.34% 44 23.66%

Not found 68 61.82% 42 38.18%

Diabetes mellitus 

Yes 77 75.49% 25 24.51%

1.000No 310 75.43% 101 24.57%

Not found 4 80.00% 1 20.00%

Dyslipidemia

Yes 241 71.94% 94 28.06%

0.026No 148 81.77% 33 18.23%

Not found 2 100.00% 0 0.00%

Beta blocker

Nebilet 20 66.67% 10 33.33%

0.713Neblock 17 65.38% 9 34.62%

Others 360 60.50% 235 39.50%

Calcium channel blocker

Diovan amlo 11 100.00% 0 0.00%

<0.001

Exforge 12 100.00% 0 0.00%

Manivasc 8 42.11% 11 57.89%

Others 358 59.87% 240 40.13%

Zanidip 8 72.73% 3 27.27%

Diuretic

Benicar HCT 11 100.00% 0 0.00%

<0.001

Coversyl plus 0 0.00% 24 100.00%

Diovan HCT 12 100.00% 0 0.00%

Exforge 11 100.00% 0 0.00%

Others 363 61.21% 230 38.79%

Number of antihypertensive 
drugs

0 0 0.00% 1 100.00%

0.226

1 115 51.57% 108 48.43%

2 78 41.94% 108 58.06%

3 20 42.55% 27 57.45%

4 7 41.18% 10 58.82%

5 1 100.00% 0 0.00%

24-hour ABPM

Yes 48 53.33% 42 46.67%

0.125No 323 62.24% 196 37.76%

Not found 6 85.71% 1 14.29%

Carotid ultrasound

Yes 136 60.71% 88 39.29%

0.383No 239 61.28% 151 38.72%

Not found 4 100.00% 0 0.00%
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Doppler echocardiogram

Yes 207 57.66% 152 42.34%

0.061No 168 66.14% 86 33.86%

Not found 4 80.00% 1 20.00%

Variables/groups
ARB  ACEI

p
n % n %

Obesity (30 kg/m2)
Yes 186 68.09% 84 31.11%

<0.001¹
No 210 55.26% 84 31.11%

Smoking

1 8 72.73% 3 27.27%

0.166²
2 144 67.29% 70 32.71%

3 34 57.63% 25 42.37%

4 34 53.97% 29 46.03%

Sedentary behavior

Yes 122 74.85% 41 25.15%

0.018¹No 142 76.34% 44 23.66%

Not found 68 61.82% 42 38.18%

Diabetes mellitus 

Yes 77 75.49% 25 24.51%

1.000²No 309 75.37% 101 24.63%

Not found 4 80.00% 1 20.00%

Dyslipidemia

Yes 240 71.86% 94 28.14%

0.024²No 148 81.77% 33 18.23%

Not found 2 100.00% 0 0.00%

Beta blocker
1 117 73.58% 42 26.42%

0.713¹
2 274 56.38% 212 43.62%

Calcium channel blocker
1 128 63.05% 75 36.95%

0.403¹
2 264 59.59% 179 40.41%

Diuretic
1 178 64.73% 97 35.27%

0.070¹
2 214 57.68% 157 42.32%

Number of antihypertensive 
drugs

0 0 0.00% 1 100.00%

0.226²

1 115 51.57% 108 48.43%

2 78 41.94% 108 58.06%

3 20 42.55% 27 57.45%

4 7 41.18% 10 58.82%

5 1 100.00% 0 0.00%

24-hour ABPM

Yes 48 53.33% 42 46.67%

0.125²No 322 62.28% 196 37.72%

Not found 6 85.71% 1 14.29%

Carotid ultrasound

Yes 136 60.71% 88 39.29%

0.383²No 238 61.34% 150 38.66%

Not found 4 100.00% 0 0.00%

Doppler echocardiogram

Yes 207 57.66% 152 42.34%

0.057²No 167 66.27% 85 33.73%

Not found 4 80.00% 1 20.00%

ABPM: ambulatory blood pressure monitoring; ACEI: angiotensin-converting enzyme inhibitor; ARB: angiotensin II receptor blocker; n: absolute 
frequency of individuals; HCT: hydrochlorothiazide. P value obtained by ¹chi-square test or ²Fisher’s exact test, with significance level of 5%.
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Table 3 – Comparison between the ARB and ACEI groups regarding variables of central and peripheral blood pressure 
measurement, n = 651, 2020 to 2022

Variable Groups n Mean SE Q1 Q2 Q3 p

PSBP
ARB 395 133.05 0.96 120.00 130.00 143.00

0.209
ACEI 254 130.98 1.22 118.00 129.00 141.00

PDBP
ARB 395 82.93 0.62 74.50 83.00 91.00

0.062
ACEI 254 80.34 0.87 71.00 81.00 90.00

PPP
ARB 395 50.13 0.71 40.00 48.00 58.50

0.656
ACEI 254 49.19 0.78 41.00 47.50 55.00

CSBP
ARB 395 122.17 0.87 110.00 121.00 131.00

0.187
ACEI 254 120.07 1.07 108.00 119.50 129.00

CDBP
ARB 395 84.32 0.62 75.00 85.00 92.00

0.117
ACEI 254 82.93 0.91 73.00 83.00 91.00

CPP
ARB 395 37.87 0.58 30.00 36.00 45.00

0.884
ACEI 254 37.16 0.60 30.00 36.00 43.00

TVR
ARB 395 1.32 0.04 1.10 1.20 1.40

0.032
ACEI 254 1.27 0.04 1.08 1.20 1.32

AP
ARB 395 10.71 0.52 4.00 7.00 14.50

0.382
ACEI 252 9.22 0.45 4.00 7.00 12.80

Aix
ARB 395 24.37 0.69 14.00 22.00 33.00

0.093
ACEI 254 22.55 0.86 12.00 20.00 32.30

PWV
ARB 395 8.70 0.11 7.20 8.30 9.90

0.487
ACEI 254 8.65 0.14 7.00 8.10 9.90

Variable Groups Median p25 p75 p¹

PSBP
ARB 130.00 120.00 143.00

0.209
ACEI 129.00 118.00 141.00

PDBP
ARB 83.00 74.50 91.00

0.062
ACEI 81.00 71.00 90.00

PPP
ARB 48.00 40.00 58.50

0.656
ACEI 47.50 41.00 55.00

CSBP
ARB 121.00 110.00 131.00

0.187
ACEI 119.50 108.00 129.00

CDBP
ARB 85.00 75.00 92.00

0.117
ACEI 83.00 73.00 91.00

CPP
ARB 36.00 30.00 45.00

0.884
ACEI 36.00 30.00 43.00

TVR
ARB 1.20 1.10 1.40

0.032
ACEI 1.20 1.08 1.32
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AP
ARB 7.00 4.00 14.50

0.382
ACEI 7.00 4.00 12.80

Aix
ARB 22.00 14.00 33.00

0.093
ACEI 20.00 12.00 32.30

PWV
ARB 8.30 7.20 9.90

0.487
ACEI 8.10 7.00 9.90

ACEI: angiotensin-converting enzyme inhibitor; Aix: augmentation index; AP: augmentation pressure; ARB: angiotensin II receptor blocker; 
CDBP: central diastolic blood pressure; CPP: central pulse pressure; CSBP: central systolic blood pressure; n: absolute frequency of individuals; 
PDBP: peripheral diastolic blood pressure; PPP: peripheral pulse pressure; PSBP: peripheral systolic blood pressure; PWV: pulse wave velocity;  
Q: interquartile range; SE: standard error; TVR: total vascular resistance. P value obtained by ¹ Mann-Whitney test, with significance level of 5%.

Figure 1 – Comparison of TVR, dyslipidemia (LDL, HDL, and TG), and BMI between the ARB and ACEI groups.
ACEI: angiotensin-converting enzyme inhibitor; ARB: angiotensin II receptor blocker; BMI: body mass index; HDL: high-density lipoprotein 
cholesterol; LDL: low-density lipoprotein cholesterol; n: absolute frequency of individuals; TG: triglycerides; TVR: total vascular resistance.
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that both groups were similar, except for the parameter 
of TVR, which was lower in the ACEI group.

Given that this is a population with hypertension, 
in addition to dyslipidemia, dysglycemia, sedentary 
behavior, and obesity, which are known risk factors 
for endothelial dysfunction, RAAS hyperreactivity, 
accelerated vascular aging, and increased residual risk, 
it seems reasonable that RAAS inhibition with ACEI 
or ARB is the best pharmacological approach to delay 
vascular aging and reduce cardiovascular outcomes.18-20

Regarding hypertension and parameters of arterial 
stiffness, after linear regression analysis, our study 
showed a greater benefit for ACEI in reducing 
augmentation pressure, peripheral vascular resistance, 
and aortic augmentation, measured by the Aix.

PWV is considered a strong independent biomarker 
of subclinical target organ damage and adverse events.21 
Similar studies found no difference between ACEI 
and ARB regarding the reduction in arterial stiffness 
measured by PWV. 22-24 In contrast, Takami showed a 
greater benefit of ARB in reducing PWV, when compared 
with ACEI, although a sample of only 76 participants was 
a limiting factor.25 

In addition to PWV, our study also analyzed Aix, 
central blood pressure, TVR, pulse pressure, and 
augmentation pressure. We found no difference in 
central blood pressure and pulse pressure when 
comparing both groups, but there was a significant 
reduction in aortic augmentation (Aix), TVR, and 
augmentation pressure in patients using ACEI. Several 
studies have evaluated these biomarkers, mainly as 
an attempt at a surrogate endpoint, and observed a 
lack of significant association when comparing ACEI 
with ARB. 23,24,26,27 However, a study with the same 
profile as ours showed a greater reduction in central 
blood pressure and Aix in patients using ACEI.22 The 
opposite was also observed by Ruilope and Schaefer, 
showing better central blood pressure reduction with 
ARB (olmesartan) than ACEI (perindopril).28 

RAAS inhibition reduces the incidence of cardiovascular 
events in patients with hypertension, and it prevents or 
delays the progression of target organ damage induced 
by hypertension.29,30 Our study showed that there was 
no difference between the ACEI and ARB groups in the 
control or prevention of target organ damage. A similar 
result was observed in the ONTARGET study which 
showed that both RAAS inhibitors had the same response 
in reducing cardiovascular outcomes.31  
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Table 4 – Comparison of the effects of ARB and ACEI 
on central and peripheral arterial parameters, n = 651, 
2020 to 2022

Variables Coefficient 95% CI p

PSBP1 −0.02 −0.05 to 0.01 0.138

PDBP2 −0.03 −0.07 to 0.00 0.072

PPP3 −0.01 −0.07 to 0.05 0.816

CSBP4 −0.02 −0.05 to 0.01 0.200

CDBP5 −0.03 −0.07 to 0.00 0.078

CPP6 0.01 −0.06 to 0.08 0.765

TVR7 −0.07 −0.12 to −0.02 0.003

AP8 −0.26 −0.45 to 0.07 0.008

Aix9 −0.25 −0.47 to −0.04 0.022

PWV10 −0.01 −0.03 to 0.01 0.381

CI: confidence interval. Adjusted linear regression analysis using the 
automated backward method with selection of variables with p < 0.20. 
The models were adjusted by: 
1 – age, sex, BMI, creatinine level, calcium channel blocker, diuretic;
2 – calcium channel blocker, sex, BMI, smoking, sedentary behavior, 
LDL, blood glucose;
3 – age, sex, BMI, smoking, LDL, diabetes mellitus, diuretic;
4 – age, sex, diuretic, BMI, calcium channel blocker; 
5 – calcium channel blocker, sex, BMI, smoking, sedentary behavior, 
LDL, blood glucose;
6 – age, sex, BMI, diuretic use, LDL;
7 – age, beta blocker, diuretic, smoking; 
8 – age, sex, diuretic, LDL; 
9 – age, sex, calcium channel blocker, diuretic; 
10 – age, LDL, BMI, dyslipidemia.
ACEI: angiotensin-converting enzyme inhibitor; Aix: augmentation 
index; AP: augmentation pressure; ARB: angiotensin II receptor 
blocker; BMI: body mass index; CDBP: central diastolic blood pressure; 
CPP: central pulse pressure; CSBP: central systolic blood pressure; 
n: absolute frequency of individuals; LDL: low-density lipoprotein; 
PDBP: peripheral diastolic blood pressure; PPP: peripheral pulse 
pressure; PSBP: peripheral systolic blood pressure; PWV: pulse wave 
velocity; TVR: total vascular resistance.

Table 5 – Comparison of the effects of ARB and ACEI 
on target organ damage markers, n = 651, 2020 to 2022

Variables
Odds 
ratio

95% CI p

Carotid 
ultrasound 1

1.27 0.71 to 2.27 0.411

Doppler 
echocardiogram 2

0.96 0.55 to 1.68 0.896

CI: confidence interval. Adjusted logistic regression analysis using the 
automated backward method with selection of variables with p < 0.20. 
The models were adjusted by:
1 – age, sex, BMI, beta blocker, creatinine level, diabetes;
2 – smoking, beta blocker, diabetes.



The same result was not found in some studies that 
showed evidence of a better benefit of ACEI over ARB 
in preventing cardiac target organ damage, suggesting 
that the inhibition of bradykinin degradation exerted by 
ACEI promotes greater vasodilation and reduction of 
platelet aggregation.30,32  

ARB seem to have a beneficial effect on stiffness, 
with the caveat that results are conflicting and larger 
studies are needed.33 ACEI improve compliance of large 
arteries regardless of blood pressure changes,24 and 
their effects on arterial stiffness are more pronounced 
in the presence of certain genetic polymorphisms, 
such as the AT1-polymorphism of the receptor gene, as 
well as the beneficial actions of inhibiting bradykinin 
degradation.34-36 Given the divergences in the behavior of 
both drugs in arterial stiffness, it is necessary to further 
explore the subject with robust randomized, multicenter 
studies with longer follow-up.

In this context, the main limitation of our study was the 
cross-sectional design that did not allow the observation 
of baseline and follow-up data. As these patients were 
followed up at a referral center for hypertension, with 
greater blood pressure control, a sample bias could 
be suggested. Finally, another limitation is due to the 
absence of normal distribution of central blood pressure 
between groups, which was maintained even after 
applying a logarithmic scale, which could generate a 
confounding result in the analysis of this variable.

Conclusion

The comparison of hypertension treatment guided by 
ACEI or ARB did not show differences in outcomes related 
to reduced arterial stiffness, evaluated by central blood 
pressure measurements, or cardiac and vascular lesions, 

according to echocardiographic evaluation and carotid 
ultrasound. However, the ACEI group demonstrated 
superiority in reducing aortic augmentation (Aix), TVR, 
and augmentation pressure.
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