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Effects of allisartan isoproxil on blood pressure
and target organ injury in patients with mild
to moderate essential hypertension
Jian-Qi Zhang, MDa,b, Guo-Hong Yang, PhDa, Xin Zhou, MD, PhDa, Jun-Xiang Liu, MD, Rui Shi, MDa,
Yan Dong, MDa, Shao-Bo Chen, MDa, Yu-Ming Li, MD, PhDa,∗

Abstract
Evidence has shown that angiotensin II type 1 receptor antagonists have lower blood pressure and have target organ protective
effects, but this is not the case for the drug allisartan isoproxil. The aim of this study was to evaluate the effects of allisartan isoproxil on
blood pressure and target organ injury in patients with mild to moderate essential hypertension.
In total, 80 essential hypertensive participants were randomly divided into an allisartan group and a nifedipine group (n=40 per

group), and their blood pressure was measured once per month for 6 months. A 2-dimensional echocardiogram was performed at
baseline and at the end of the study. The serum levels of renal injury indexes, endothelial function markers, inflammatory factors,
blood biochemical assays and urinary measurements were determined at baseline and at 6 months.
At the end of the study, both systolic and diastolic blood pressure were significantly decreased in the allisartan group compared

with baseline and showed the same antihypertensive effect as the nifedipine group. Meanwhile, the left ventricular remodeling, 24-
hours levels of urinary microalbumin, endothelial dysfunction, and arterial stiffness were all significantly improved compared with that
of the baseline and the nifedipine group (all P< .05).
The present study showed that allisartan isoproxil had favorable blood pressure lowering and heart, renal, and endothelial

protective effects in patients with mild to moderate essential hypertension.

Abbreviations: ABI = ankle-brachial index, ARBs = angiotensin II type 1 receptor antagonists, AT1 = angiotensin II type 1, AT1R
= angiotensin II type-1 receptor, AT2R = angiotensin II type-2 receptor, ba-PWV = brachial-ankle pulse wave velocity, BP = blood
pressure, BUN = blood urea nitrogen, CI = confidence interval, Cr = creatinine, DBP = diastolic blood pressure, ET = endothelin,
GITS = gastrointestinal therapeutic system, HDLC = high density lipoprotein cholesterol, HR = hazard ratio, IL-6 = interleukin-6,
IMCSA = carotid intima-media cross-sectional area, IMT = carotid intima-media thickness, IVST = interventricular septal thickness,
LDLC = low density lipoprotein cholesterol, LVEDD = left ventricular end-diastolic diameter, LVEF = left ventricular ejection fraction,
LVH = left ventricular hypertrophy, LVMI = left ventricular mass index, LVPWT = left ventricular posterior wall thickness, MA = urinary
microalbumin, NO= nitric oxide, RAS= renin-angiotensin system, SBP= systolic blood pressure, SD= standard deviation, TNF-a=
tumor necrosis factor-a.
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1. Introduction

Hypertension is recognized as a major risk factor for cardiovas-
cular events, such as stroke, myocardial infarction, heart failure,
and renal disease.[1–4] The prevalence of hypertension among
United States adults≥20 years of age was estimated at 34.0% in
NHANES from 2011 to 2014, and approximately 85.7 million
adults≥20 years of age have hypertension; under the new
definition of hypertension in 2017, this prevalence would reach
46%.[5,6] It is well known that activation of the renin–angiotensin
system (RAS) plays a key role in the development of hypertension
and related cardiovascular disease.[7–9] Angiotensin II, the key
effector of RAS, can bind to angiotensin II type 1 receptor (AT1R)
to mediate cardiovascular disease and can also bind to
angiotensin II type 2 receptor (AT2R) to play a cardiovascular
protective role.[10,11] Strong evidence has shown that angiotensin
II type 1 (AT1) receptor antagonists (ARBs), as first line
antihypertensive drugs, have significant blood pressure (BP)
lowering effects and also play a target organ protective role in the
development of hypertension.[12,13]

Losartan, a representative ARB, is widely used in the treatment
of hypertensive patients because of its well-established efficacy
and safety profile. Losartan can be quickly absorbed and
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catalyzed by 2 cytochrome P450 subfamilies, CYP2C9 and
CYP3A4, into many metabolites,[14] although only the carboxylic
acid derivative (EXP3174) is the active metabolite with an
antihypertensive effect. The efficacy of EXP3174 is approximately
15-foldmore potent than its parent drug after oral administration.
In vitro, EXP3174 is 30 times more potent than losartan for
blocking the AT1 receptor.[15] Therefore, EXP3174 is considered
the major ingredient of losartan’s antihypertensive effects.[16,17]

Allisartan isoproxil is a new selective nonpeptide ARB
developed in China. Unlike losartan, allisartan isoproxil can
be hydrolyzed by esterases and directly converted into the active
substance EXP3174 after absorption by the gastrointestinal tract;
there is no need for catalysis by CYP450 metabolism; thus the
incidence of interaction between different drugs and adverse drug
reactions is low, and have obvious advantages in safety and
tolerability. A previous study showed that allisartan isoproxil is
highly effective for BP reduction and organ protection, with low
toxicity in animal models.[14] However, until now, there has been
little evidence in clinical studies. In the present study, we enrolled
80 essential hypertensive participants who were divided into an
allisartan group and a nifedipine group to investigate the effects
of allisartan isoproxil on BP and target organ injury among
individuals with mild to moderate essential hypertension.

2. Methods

2.1. Subjects

This study was a 6-month prospective, double-blinded, random-
ized, controlled trial. Written informed consent for the collection
and use of data was obtained from all the participants. The
research protocol was approved by the Ethical Committee of
Pingjin Hospital in accordance with the principles of the
Declaration of Helsinki.
In total, 90male and female Han participants, 49 to 80 years of

age, andwhowere first diagnosedwithmild to moderate essential
Figure 1. Flowcha
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hypertension (meeting the following criteria: mean systolic BP
(SBP) ≥140 mm Hg and < 180 mm Hg and/or diastolic (DBP)
≥90 mm Hg and <110 mm Hg) were enrolled in the present
study. The exclusion criteria were as follows: history of a heart
attack or stroke within the preceding 6 months, current angina
pectoris, congestive heart failure, diabetes mellitus, serious liver
and kidney dysfunction, serious mental or physical illness,
infectious disease, malignancy, and definite secondary hyperten-
sion at the end of the run-in period.
Randomization of the present study was performed by random

number method to minimize the risk of selection bias and avoid
any other factors that would influence the researcher or
participant in group selection or medication. The participants
were randomly divided into an allisartan group and a nifedipine
group (n=40 per group) after a 2-week run-in period.
Participants of the allisartan group were administered 240mg
allisartan isoproxil per day, while participants of the nifedipine
group were given 30mg nifedipine gastrointestinal therapeutic
system (GITS) per day, and both groups were observed for 6
months. A flowchart is displayed in Figure 1.

2.2. Measurements

All the participants were asked to provide information regarding
age, education, marital status, physical activity, history of
smoking and alcohol consumption, and family history. Baseline
body weights, height, and BP were recorded. Routine blood tests
and biochemical assays were performed using an automated
hematology analyzer (XE-5000, Sysmex, Kobe, Japan) and a
Hitachi 7180 Clinical Analyzer (Hitachi, Tokyo, Japan),
respectively.[18]

BP was measured by an electronic sphygmomanometer
(Omron, HEM-1020, Kyoto, Japan) once a month. The BP
value was measured twice after a test measurement. The value
was considered valid if the difference between the 2 measure-
rt of the study.
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ments was <10 mm Hg; otherwise, a third measurement was
taken, and the average value was used for analysis.[19]

The echocardiogram was performed by a Philips iE33 system
(Phillips,Andover,MA)atbaseline andat the endof6months.Two-
dimensional guided M-mode echocardiogram was performed to
evaluate the left ventricular posterior wall thickness (LVPWT),
interventricular septal thickness (IVST), left ventricular end-diastolic
diameter (LVEDD), and left ventricular ejection fraction (LVEF).
The Devereux correction formula was used to calculate the left
ventricular mass index (LVMI) as previously described.[20] The
carotid intima-media thickness (IMT)wasmeasured using the echo-
trackingmethodbya12-MHz linear transducer.The carotid intima-
media cross-sectional area (IMCSA) was calculated per the
following formula: IMCSA=p (the diameter of carotid artery/2
+IMT)2-p(the diameter of carotid artery/2)2, as previously
described.[21] The brachial-ankle pulse wave velocity (ba-PWV)
and ankle-brachial index (ABI) were measured using an automatic
arteriosclerosis analyzer (Colin, VP-1000, Tokyo, Japan) as
previously described.[22,23] Each measurement was repeated three
times, and the average value was used for analysis.
At baseline and at the end of 6 months, 24-hours urine and

blood samples were collected. The 24-hours urinary micro-
albumin (MA) and serum levels of nitric oxide (NO), endothelin
(ET), tumor necrosis factor-a (TNF-a) and interleukin-6 (IL-6)
were measured using enzyme-linked immunosorbent assays
(Invitrogen, Carlsbad) as previously described.[24–26]
2.3. Follow-up

All the hypertensive participants were followed-up once a month.
Safety anddrug tolerability assessmentswere performed throughout
the study by recording adverse events and monitoring vital
signs at each visit. Physical examinations and electrocardiograph
Table 1

Baseline characteristics of all participants.

Nifedipine group (n=40)

Mean age, years 64.98±10.34
Female sex 13 (67.5%)
Current smoker 19 (47.5%)
Past smoker 7 (17.5%)
Alcohol use 12 (30.0%)
Exercises 14 (35%)
Body mass index, kg/m2 24.9±3.62
White blood cell counts (�109/L) 8.43±2.14
Red blood cell counts (1012/L) 4.71±0.53
Hemoglobin, g/L 141.7±19.6
Platelet counts (�109/L) 225.5±96.87
Fibrinogen, mg/dL 3.21±0.83
Total protein, g/L 64.31±6.74
Albumin, g/L 39.44±3.34
Globulin, g/L 25.46±3.89
Total bilirubin, mmol/L 12.48±6.39
Direct bilirubin, mmol/L 4.22±2.43
Alanine transarninase, U/L 48.53±29.13
Aspartate aminotransferase, U/L 203.5±167.4
Alkaline phosphatase, U/L 76.42±14.43
Uric acid, mmol/L 328.7±94.57
Glucose, mmol/L 7.26±2.29
Total cholesterol, mmol/L 4.86±1.12
Triglycerides, mmol/L 1.85±0.74
LDLC mmol/L 3.37±0.96
HDLC, mmol/L 1.04±0.26

HDLC=high density lipoprotein cholesterol, LDLC= low density lipoprotein cholesterol.
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measurementswere performedat regular intervals. Echocardiogram
and clinical laboratory parameters from blood and urine were also
evaluated at baseline and at the end of 6 months. Our primary
outcomes were changes of SBP and DBP in the hypertensive
participants, and secondary outcomes were changes of the target
organ injury indexes and the serum levels of inflammatory factors.

2.4. Statistical analysis

The major end point in the present study is under noninferiority
design.[27] The sample size calculation was based on our pretest
(unpublished data):a=0.05,b=0.10, standarddeviation=8.5mm
Hg.The patient distributionproportionwas 1:1 in the 2 groups, and
theminimum sample sizewas 72. Considering a 10%drop out rate,
the target sample size was set to 80 (40 per group). The normal
distribution of the data was estimated using the Kolmogorov–
Smirnov test. For estimating the overall effects of antihypertensive
drugs (time�treatment) on BP over time, 2-way analysis of variance
repeated measurements was used. Within-group differences were
assessed by paired t-test. Categorical data were compared using x2-
test and Fisher’s exact test when expected cell values were <5. The
relationships between the serum levels of inflammatory factors and
target organ injury indexeswere assessedwith Pearson’s correlation
(if the data passed thenormality test) or Spearman’s rank correlation
(if the data failed the normality test). A 2-tailed P< .05 was
considered statistically significant. All analyses were performed
using SPSS, version 18.0 (SPSS, Chicago, IL).

3. Results

3.1. Baseline characteristics

As illustrated in Table 1, 80 essential hypertensive participants
were enrolled in the study. No adverse cardiovascular events
Allisartan group (n=40) P Value

65.17±11.26 .938
15 (62.5%) .639
17 (42.5%) .450
6 (15.0%) .762
10 (25%) .617
11 (27.5%) .470
25.1+3.71 .808
7.96±2.59 .379
4.73±0.58 .873
143.5±23.4 .710
227.3±95.42 .934
3.16±0.74 .777
65.08±5.76 .584
39.58±3.27 .850
25.72±4.61 .786
13.25±8.14 .639
4.36±2.87 .815
47.78±29.72 .910
212.2±174.3 .821
78.21±15.57 .595
331.7±97.76 .889
7.57±2.73 .584
4.91±1.15 .844
1.86±0.69 .950
3.29±1.12 .733
1.09±0.23 .365

http://www.md-journal.com


Figure 2. Systolic and diastolic blood pressure changes in the allisartan group and the nifedipine group after the 6-month follow-up. Data are reported as mean ±
SD (n=40 per group). DBP=diastolic blood pressure, SBP=systolic blood pressure.
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occurred during the follow-up period. No apparent differences in
baseline characteristics were observed between the 2 groups (all
P> .05).
3.2. Changes in BP levels in the 2 groups

As shown in Figure 2, there was a continuous decrease of SBP and
DBP over time both in the allisartan group and the nifedipine
group after the 6-month intervention. However, at the same time
point, there were no significant differences in SBP or DBP
between the 2 groups (all P> .05). In the allisartan group, the SBP
was significantly decreased by 19.88 mm Hg (95% confidence
interval (CI): 12.54 to 27.2, P< .001) and the DBP was decreased
by 9.69 mmHg (95%CI: 6.48 to 12.9, P< .001) at the end of the
study. In the nifedipine group, the SBPwas significantly decreased
by 17.96 mmHg (95%CI: 11.32 to 24.6, P< .001), and the DBP
decreased by 10.86 mm Hg (95% CI: 7.23 to 14.5, P< .001) at
the end of the study.
Figure 3. Left ventricular remodeling index changes in the allisartan group and the
(n=40 per group). IVST= interventricular septal thickness, LVEDD= left ventricu
ventricular mass index, LVPWT= left ventricular posterior wall thickness. ∗P< .05

4

3.3. Changes in left ventricular remodeling indexes in the
2 groups

As shown in Figure 3, after the 6-month intervention, the LVEDD,
LVST, LVPWT and LVMI in the allisartan group were all
significantly decreased compared with the baseline levels and the
nifedipine group (all P< .05). Meanwhile, in the nifedipine group,
only the LVMI was apparently decreased compared with the
baseline levels (P< .05). No significant differences in LVEF were
found between groups at the end of the study (all P> .05) (Fig. 4).

3.4. Changes in renal injury indexes in the 2 groups

As displayed in Figure 5, the 24-hour urinaryMA in the allisartan
group was significantly decreased compared with the baseline
levels and the nifedipine group (all P< .05), but there were no
apparent differences in the serum levels of creatinine (Cr) or
blood urea nitrogen (BUN) found between the 2 groups after the
6-month follow-up (all P< .05).
nifedipine group after the 6-month follow-up. Data are reported as mean ± SD
lar end-diastolic diameter, LVEF= left ventricular ejection fraction, LVMI= left
vs the baseline level, #P< .05 vs the nifedipine group of the same time point.



Figure 4. Renal function index changes in the allisartan group and the nifedipine group after the 6-month follow-up. Data are reported as mean ± SD (n=40 per
group). BUN=blood urea nitrogen, Cr=creatinine, MA=microalbumin. ∗P< .05 vs the baseline level, #P< .05 vs the nifedipine group of the same time point.
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3.5. Changes in endothelial function indexes in the 2 groups

As illustrated in Figure 5, the levels of endothelial dysfunction in
both groups were significantly improved at the end of the study.
The serum level of NO was apparently increased, and the serum
level of ET was significantly decreased in the allisartan group
compared with the baseline levels and the nifedipine group (all
P< .05). The same changes in serum levels of NO and ET were
observed in the nifedipine group as in the allisartan group
compared with baseline levels at the end of the 6-month follow-
up (all P< .05).

3.6. Changes in arterial stiffness indexes in the 2 groups

As shown in Figure 6, the carotid IMT and IMCSA and the ba-
PWV of the allisartan group were all significantly decreased
Figure 5. Endothelial function index changes in the allisartan group and the nifedip
group). ABI=ankle-brachial index, ba-PWV=brachial-ankle pulse wave velocity, I
thickness.
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compared with the baseline levels at the end of the study (all
P< .05), but no apparent differences in these indexes were
observed in the nifedipine group (all P> .05). Furthermore, no
significant differences in ABI were found in either group at the
end of the 6 months (all P> .05).

3.7. Changes in serum levels of inflammatory factors in
the 2 groups

As displayed in Figure 7, the serum levels of TNF-a and IL-6 in
the allisartan group were all significantly decreased compared
with the baseline levels at the end of the study (all P< .05). The
same changes in serum levels of TNF-a and IL-6 were observed in
the nifedipine group as in the allisartan group compared with
baseline levels at the end of the 6-month follow-up (all P< .05).
ine group the 6-month follow-up. Data are reported as mean ± SD (n=40 per
MCSA=carotid intima-media cross-sectional area, IMT=carotid intima-media

http://www.md-journal.com


Figure 6. Arterial stiffness index changes in the allisartan group and the nifedipine group after the 6-month follow-up. Data are reported as mean ± SD (n=40 per
group). NO=nitric oxide, ET=endothelin. ∗P< .05 vs the baseline level, #P< .05 vs the nifedipine group of the same time point.
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3.8. Correlation analysis between the serum levels of
inflammatory factors and target organ injury indexes

Correlation analyses were then performed to evaluate the
relationships between the serum levels of inflammatory factors
and target organ injury indexes. The results showed that both
serum levels of TNF-a and IL-6 were positively correlated with
the LVEDD, LVMI, 24-hour urinary MA, serum level of Cr,
serum level of ET, carotid IMT, and carotid IMCSA and were
negatively correlated with the serum level of NO (Figs. 8 and 9).
4. Discussion

The present study investigated the effects of a newARB, allisartan
isoproxil, on lowering BP and protecting target organs in patients
with mild to moderate essential hypertension. The results showed
that allisartan isoproxil has as powerful an effect on lowering BP
as nifedipine. Moreover, after the 6-month intervention, left
Figure 7. The serum levels of inflammatory factor changes in the allisartan group an
SD (n=40 per group). IL-6= interleukin-6, TNF-a= tumor necrosis factor-a. ∗P< .0
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ventricular remodeling, renal injury, vascular endothelial
dysfunction, and artery stiffness were all significantly improved,
indicating that allisartan isoproxil can decrease BP and has heart,
renal and vascular protecting effects.
ARBs are some of the major first line antihypertensive drugs

due to their BP lowering effect, and they are widely used in
hypertensive comorbidities such as atherosclerosis, diabetes
mellitus and heart failure, due to their target organ protective
role.[28–30] As a new nonpeptide ARB, allisartan isoproxil has
displayed good safety and antihypertensive effects.[14,31] One
recent study assessed the effects of allisartan isoproxil on essential
hypertensive patients at low-medium risk; after the 8-week
follow-up, the SBP and DBP of the allisartan isoproxil and
placebo groups were decreased 14.5/10.4 and 8.3/7.7 mm Hg,
respectively, and no deaths or serious adverse events were
observed.[31] In the present study, with nifedipine as the control,
the SBP and DBP were decreased 19.88/17.96 and 9.69/10.86
mm Hg after the 6-month study, indicating that allisartan
d the nifedipine group after the 6-month follow-up. Data are reported asmean±
5 vs the baseline level, #P< .05 vs the nifedipine group of the same time point.



Figure 8. Correlation analysis between the serum level of TNF-a and the target organ injury indexes. ABI=ankle-brachial index, ba-PWV=brachial-ankle pulse
wave velocity, BUN=blood urea nitrogen, Cr=creatinine, ET=endothelin, IMCSA=carotid intima-media cross-sectional area, IMT= carotid intima-media
thickness, IVST= interventricular septal thickness, LVPWT= left ventricular posterior wall thickness, LVMI= left ventricular mass index, LVEF= left ventricular
ejection fraction, LVEDD= left ventricular end-diastolic diameter, MA=microalbumin, NO=nitric oxide, TNF-a= tumor necrosis factor-a.
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isoproxil has a powerful BP lowering effect with a good safety
profile for essential hypertensive patients.
Compared with other traditional antihypertensive drugs, the

major advantage of ARBs is their heart protecting effects.[32] Left
ventricular hypertrophy (LVH) is an independent risk factor for
cardiovascular disease,[33,34] and a growing body of evidence has
confirmed the role of ARBs in reversing LVH in hypertensive
patients.[33,34] Yasunari et al[33] compared valsartan and
amlodipine on LVH and found that, after the 8-month
intervention, LVMI was reduced 16% vs 1.2%, respectively,
which indicated the apparent LVH-reversing effects of ARBs on
hypertensive patients. A reanalysis of Val-HeFT study demon-
strated that valsartan can both improve the LVEF and LVEDD in
7

heart failure patients and can gain the most antiremodeling effect
and clinical benefit.[35] In the present study, we found that
allisartan isoproxil significantly reduced the LVEDD, IMST,
LVPWT, and LVMI after the 6-month intervention, which was
consistent with the previous study.[33–35]

Another advantage of ARBs is their renal protecting effects.[36]

Strong evidence has shown that ARBs can reduce the 24-hour
MA in patients with hypertension and diabetes mellitus.[37,38]

Menne’s study observed the effect of olmesartan on the
prevention of microalbuminuria in patients with type 2 diabetes
and hypertension and found that olmesartan delayed the time to
onset of microalbuminuria by 25% (hazard ratio (HR): 0.75;
95% CI: 0.61–0.92, P= .007). Moreover, this protecting effect

http://www.md-journal.com


[39,40]

Figure 9. Correlation analysis between the serum level of IL-6 and the target organ injury indexes. ABI=ankle-brachial index, ba-PWV=brachial-ankle pulse wave
velocity, BUN=blood urea nitrogen, Cr=creatinine, ET=endothelin, IMCSA= carotid intima-media cross-sectional area, IMT=carotid intima-media thickness, IL-
6= interleukin-6, IVST= interventricular septal thickness, LVEDD= left ventricular end-diastolic diameter, LVEF= left ventricular ejection fraction, LVPWT= left
ventricular posterior wall thickness, LVMI= left ventricular mass index, MA=microalbumin, NO=nitric oxide.
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was independent of the baseline BP and the degree of BP
reduction.[37] In our study, we found that allisartan isoproxil
significantly reduced the 24-h urinary MA after the 6-month
intervention, consistent with the previous study.[37,38]

Endothelial dysfunction is one of the most important initiating
and maintenance risk factors of hypertension.[39,40] In patients
with essential hypertension, endothelial dysfunction is charac-
terized by the impaired basal and agonist-dependent release of
NO; meanwhile, vasoconstriction to endogenous ET is in-
creased.[39] ARBs can increase NO availability and reduce the
synthesis of ET by reducing the production of oxygen free
radicals and inhibiting the activation of RAS; then, it can
decrease BP and reduce the incidence of related cardiovascular
8

diseases. In the present study, we found that allisartan
isoproxil could significantly improve endothelial dysfunction by
reducing the serum level of ET and increase the serum level of
NO, consistent with the the related study.[39,40]

Sustained high BP often leads to stiffness of the large arteries.
The increased stiffness, in turn, aggravates hypertension by
increasing SBP, inducing arterial lesions, and leading to the
formation of atherosclerosis.[41] Epidemiological studies have
strongly suggested that artery stiffness is associated with excess
morbidity andmortality independent of other cardiovascular risk
factors.[42,43] A previous study has demonstrated that losartan
improved artery stiffness in essential hypertensive patients
compared with atenolol, which may be related to inhibiting



[44]
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RAS. In the present study, after the 6-month follow-up, the
parameters of artery stiffness in the allisartan group, including
carotid IMT and IMCSA and ba-PWV, were all significantly
decreased, which may be a possible mechanism of its heart and
renal protecting effects.
The mechanisms of target organ protection of ARBs, besides

inhibiting the activation of RAS, reducing oxidative stress and
suppressing the proliferation of smooth muscle cells, may involve
improving the degree of inflammation in target organs.[45] Studies
have shown that left ventricular remodeling, renal injury and
atherosclerosis are all associated with local tissue and systemic
inflammation.[46–48] In the present study, the serum levels of
TNF-a and IL-6 in the allisartan group were both significantly
decreased at the end of the study, indicating that allisartan
isoproxil plays an important role in suppressing the production of
inflammatory factors. The correlation analyses showed that both
the serum levels of TNF-a and IL-6 were positively correlated
with left ventricular remodeling, renal injury, vascular endothe-
lial dysfunction and artery stiffness, which indicated that
inhibiting inflammation may be an important mechanism of
target organ protecting effects by allisartan isoproxil.
There were 2 major novel findings in the present study. First, as a

newARBdrug,therearenotenoughclinicalstudiestodemonstrateits
BP lowering effect. Although Li’s study[31] elucidated the structural
features, BP lowering efficacy, safety and tolerability, and adverse
drug reaction of allisartan isoproxil, it was a placebo-controlled
study, and there were no comparisons with other antihypertensive
drugs.Therefore,we further investigated theBP loweringeffectusing
nifedipineasacontrolandfoundthatallisartanisoproxilnotonlyhad
as powerful a BP lowering effect as nifedipine, but had target organ
protective effects after the 6-month intervention. The second finding
was that allisartan isoproxil can ameliorate left ventricular
remodeling, decrease 24-hour urinary MA, and improve vascular
endothelial dysfunction and artery stiffness, indicating that it is a
heart, renal and vascular protective drug.
Several limitations should be acknowledged in the present

study. First, this trial was a double-blinded, single-center study,
which may have led to systematic bias in BP measurements.
Second, the measurements of BP were taken in the office, rather
than ambulatory or home BP monitoring data, which may be
different from the participants’ usual family BP. Third, in order to
better demonstrate the BP lowering effect, we selected nifedipine
as the control group, which may be less desirable than using an
angiotensin II type 1 receptor antagonist as the control drug.
Fourth, in order to enroll participants with good compliance, we
recruited a relatively old population and a small sample; thus, to
extrapolate the results to a more general population, further large
sample, multicenter clinical study are needed.
5. Conclusions

The present study showed that allisartan isoproxil has favorable
blood lowering and heart, renal and endothelial protective effects
in patients with mild to moderate essential hypertension. As a
new ARB antihypertensive drug, allisartan isoproxil may provide
more benefits to essential hypertensive patients who simulta-
neously suffer other diseases, such as heart failure, diabetes
mellitus and coronary artery disease.
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