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Abstract: In 1939, Robinson and Brucer first proposed the concept of prehypertension (PHTN), which 
was defined as a systolic blood pressure of 120–139 mmHg and/or diastolic blood pressure of 80–89 mmHg. 
PHTN is a major global health risk that adversely affects human health, especially the cardiovascular system. 
People with PHTN have a higher risk of developing cardiovascular diseases, including stroke, coronary heart 
disease, myocardial infarction and total cardiovascular events. However, there are few systematic summaries 
of the relationship between PHTN and the cardiovascular system. Furthermore, because the definition 
of ‘normal BP’ and the advantages of more intensive BP control remain unclear, there is no consensus on 
optimal interventions. In an attempt to provide information for clinicians or professionals who are interested 
in reducing the risk associated with PHTN, we review the existing studies to provide references for them 
with the effects of PHTN on the cardiovascular system and the potential pathogenic mechanisms of PHTN, 
including inflammatory responses, insulin resistance, endothelial dysfunction, sympathovagal imbalance, 
activation of the renin-angiotensin system and others. PHTN is highly prevalent and has adverse effects on 
health. An effective public health strategy is important to prevent the progression of PHTN. We envisage 
that this information will increase the public attention of PHTN and help to provide more strategies to 
reduce the risk of cardiovascular events. 
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Introduction

In 1939, Robinson and Brucer (1) first proposed the concept 
of prehypertension (PHTN), which was defined as a systolic 
blood pressure (SBP) of 120–139 mmHg and/or diastolic 
blood pressure (DBP) of 80–89 mmHg. On the basis of 
clinical data accumulated over the following 60 years, the 
risk of cardiovascular events is now known to be higher 
in patients with PHTN than in those with an optimal BP 
(≤120/80 mmHg). In 2003, the seventh report of the Joint 
National Committee on Prevention, Detection, Evaluation, 

and Treatment of High Blood Pressure (JNC7) (2)  
defined the range of PHTN as an SBP of 120–139 mmHg 
and/or a DBP of 80–89 mmHg. Furthermore, the ACC/
AHA (American College of Cardiology/American Heart 
Association) 2017 guidelines (3) consider an SBP within 
130–139 mmHg or a DBP within 80–89 mmHg as stage 
1 hypertension (HTN). However, this classification is 
controversial. The range of high normal BP defined in the 
2018 Chinese HTN guidelines (4) is the same as that for 
PHTN defined by the JNC7. The PHTN discussed in this 
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review is consistent with the JNC7.
The prevalence of PHTN in China (5) exceeds 30% 

and is affected by numerous factors including age, sex, 
body mass index, body fat percentage, waist circumference, 
education, ethnicity, geographical position (6), and  
others (7). Many studies have explored the impact of PHTN 
on cardiovascular events (8). For example, in the settings of 
a BP of 120–129/80–84 mmHg as the first stage of PHTN 
and 130–139/85–89 mmHg as the second stage of PHTN, 
the risk of cardiovascular events was reported to be higher 
in second stage PHTN patients (9). However, there are few 
systematic summaries of the relationship between PHTN 
and the cardiovascular system. Furthermore, because the 
definition of ‘normal BP’ and the advantages of more 
intensive BP control remain unclear, there is no consensus 
on optimal interventions. 

To provide information for professionals interested 
in reducing the risk of PHTN, this review summarizes 
existing clinical studies examining the effects of PHTN 
on the cardiovascular system and the potential pathogenic 
mechanisms (Figure 1). We envisage that this information 
will increase the public attention of PHTN and help to 
provide more strategies to reduce the risk of cardiovascular 
events. We present the following article in accordance with 
the Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/atm-20-5482).

Methods and materials

Published articles in the scientific literature examining the 
effects and potential pathogenic mechanisms of PHTN on 
the cardiovascular system were identified and reviewed. We 
searched for relevant publications including retrospective 
cohort studies, prospective studies, randomized controlled 
trials, systematic reviews, and meta-analyses using PubMed, 
Embase, and the Web of Science. Results of the literature 
search relevant to the present topic were screened by title, 
keywords, abstract, and then the whole publication. All 
searches were limited to English language. Articles were not 
restricted by the date of publication or region of origin.

Effects of PHTN on cardiovascular diseases

The number of patients suffering from cardiovascular 
diseases (CVD) increased to more than 485.6 million in 
2017 (10). CVD is the leading cause of global mortality, 
with more than 17.79 million people dying of CVD in 2017, 
accounting for 31.8% of deaths worldwide (11). CVD is 
the main cause of death in both urban and rural China (12).  
Thus, it is essential to establish preventive measures to 
control this serious condition. When BP is within the 
PHTN range, the morbidity and mortality of CVD is 
increased (13). A meta-analysis of approximately 1 million 
people showed that the mortality of ischemic heart disease 

Figure 1 The relationship between prehypertension and the cardiovascular system: effects and potential pathogenic mechanisms.
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and stroke in middle-aged or older people (40–69 years old) 
was associated with increased BP (14). When BP exceeded 
115/75 mmHg, the mortality of ischemic heart disease and 
stroke increased double exponentially. People with PHTN 
have a higher risk of developing CVD, including stroke, 
coronary heart disease (CHD), myocardial infarction (MI), 
and total cardiovascular events. Furthermore, the risk of 
CVD in people with PHTN was 1.44 times higher than in 
those with an optimal BP (<120/80 mmHg). 

HTN

Patients with PHTN have a higher risk of developing 
HTN than those with an optimal BP (15,16). A higher 
baseline BP is also associated with a greater probability of 
developing HTN. People with first-stage PHTN have a 
2–3-fold increased risk of developing HTN compared with 
those with an optimal BP (15), while people with second-
stage PHTN have a 5–12-fold increased risk. Older people 
are more prone to developing HTN. For example, among 
patients with second-stage PHTN, 37% of those <65 years 
old and 50% of those >65 years old progressed to HTN 
compared with 5% and 16%, respectively, of those with an 
optimal BP (15). Of interest, there were no significant sex-
related differences in that study. Adolescents with PHTN 
were also more likely to develop HTN than those with a BP 
<120/80 mmHg (17). In that study, PHTN was diagnosed in 
adolescents when their BP at the first measurement session 
was at the ≥90th percentile (or 120/80 mmHg) to the <95th 
percentile, or when their BP at the first measurement 
session was at the ≥95th percentile but their lowest follow-
up BP was at the ≥90th percentile to the <95th percentile. 
Finally, individuals with PHTN were reported to have a 
higher incidence of HTN than those with an optional BP 
(hazard ratio: 2.98; 95% CI: 0.77–11.56) (17).

These studies confirm that both adults and adolescents 
with PHTN are more likely to progress to HTN. 
Researchers have identified some clinical variables to 
predict which individuals with PHTN are most likely 
to develop HTN. For example, black ethnicity, older 
age, higher body mass index (BMI), and the presence of 
diabetes or chronic kidney disease are all independently and 
positively associated with HTN (18). Timely intervention 
in people with PHTN may reduce the prevalence of HTN. 
Further clinical trials are required to determine the effects 
of different classes of antihypertensive drugs or different 
population characteristics on this relationship.

Effects of PHTN on arrhythmia

Atrial fibrillation (AF) is the most common heart arrhythmia 
and is associated with an increased risk of ischemic stroke, 
heart failure, and premature death. AF is associated with 
a 1.5–1.9-fold mortality risk after adjusting for related 
cardiovascular conditions (19). After correcting for 
influencing factors, PHTN was found to be an important 
risk factor for AF, for which the predictive effect of DBP 
was stronger than that for SBP (HR: 1.11; P=0.045) (20). 
Additionally, both men and women with PHTN had a higher 
risk of AF compared with subjects with an optimal BP. In 
a study of middle-aged men (40–59 years old), Grundvold  
et al. (21) reported that subjects with an SBP of 128–138 
mmHg had a 1.5-fold increased risk of AF compared with 
those with an SBP <128 mmHg (95% CI: 1.10–2.03, 
P<0.001), while men with a DBP ≥80 mmHg had a 1.79-
fold increased risk of AF (95% CI: 1.28–2.59; P<0.001) 
compared with the control group. Conen et al. (22) reported 
that women ≥45 years old with PHTN had a significantly 
increased risk of incident AF (P<0.05). Nevertheless, 
these findings cannot be generalized to people of different 
ethnicities, ages, or with concomitant diseases.

PHTN can increase the risk of AF and the incidence of 
adverse cardiovascular events. Future studies are required 
to confirm whether there is a BP threshold below which 
the risk of incident AF is not increased. Furthermore, few 
studies have examined the effects of PHTN in AF subjects 
of different ethnicities, ages, genders, or with concomitant 
diseases. Finally, most current research is focused on the 
relationship between PHTN and AF, while studies of other 
arrhythmias remain limited.

Effects of PHTN on heart structure

Changes in the structure of the heart play an important role 
in the development of CVD. Systolic and diastolic function 
of the left ventricle can be influenced by geometrical 
patterns, which are important to cardiovascular prognosis. 
For example, poor prognostic implications of left ventricular 
hypertrophy on stroke, serious arrhythmias, and sudden 
cardiac death have been reported (23).

The incidence of cardiac hypertrophy is higher in 
subjects with PHTN than those with optimal BP. A 
cross-sectional study of subjects ≥35 years old without 
CVD revealed left ventricular geometrical changes in 
those with PHTN, with eccentric hypertrophy being the 
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main type of geometric alteration (P<0.001) (24). In that 
study, logistic regression analysis showed that both SBP 
and DBP were independent risk factors for left cardiac 
structural changes, while DBP was the strongest indicator 
for concentric remodeling, concentric hypertrophy, and 
eccentric hypertrophy (P<0.001). Furthermore, compared 
with individuals with an optimal BP, the left ventricular 
wall thickness (P<0.001) and left ventricular mass (P=0.006) 
of patients with PHTN increased, and persistent PHTN 
accelerated the development of cardiac hypertrophy and 
diastolic dysfunction (P<0.05) (25). In another study, left 
ventricular diastolic parameters including the E (early)/
A (late) ratio, tissue Doppler imaging, early diastolic (Ea) 
velocity, and the E/Ea ratio were also impaired in subjects 
with PHTN (all P<0.001) (26), suggesting that subtle 
alterations in cardiovascular structure and function were 
already present at the prehypertensive stage. Whether such 
subtle alterations convey an increased risk of cardiovascular 
events and whether the changes are reversible with 
treatment warrant further study.

There are also contrasting data on the impact of PHTN. 
According to a study by Norton et al. (27), PHTN was not an 
independent predictor of left ventricular hypertrophy after 
adjustment for traditional cardiovascular risk factors in young 
to middle-aged individuals of African descent. Differences in 
the study design, sample size, statistical methods, and ethnic 
origin may explain some of the discrepancies between these 
studies. However, future studies are required to examine 
these potential effects. Furthermore, current studies are 
predominantly in adults, while there is limited information 
on adolescents and children.

Effects of PHTN on vascular structure and function

A normal structure and function of blood vessels is critical 
for normal cardiovascular physiology. However, PHTN 
can negatively influence vascular structure and function. 
For example, reduced coronary flow reserve (28) and 
increased aortic stiffness (29) are observed more frequently 
in subjects with PHTN compared with those with an 
optimal BP. Coronary atherosclerosis is also more severe 
in PHTN patients and coronary blood flow reserve is 
impaired in PHTN patients (P<0.01) (28). Furthermore, 
the persistence of PHTN is associated with accelerated 
structural stiffening of the large- to middle-sized arteries 
(P<0.05) and progressive vascular damage, which may be 
more pronounced in middle-aged and elderly subjects (29).  
Nevertheless, there are conflicting data on the impact of 

PHTN on aortic stiffness (27). Additionally, the rate of 
coronary artery calcification was significantly higher in 
patients with PHTN [relative risk (RR): 1.29; 95% CI: 
0.97–1.72] (30). It is well established that dyslipidemia is 
associated with coronary atherosclerosis, while lipid changes 
have been found in PHTN patients (31). Thus, controlling 
serum lipid levels may play a role in preventing PHTN 
progression.

Compared with patients with an optimal BP, PHTN 
patients were found to have an increased risk of CHD 
(RR: 1.43; 95% CI: 1.26–1.63, P<0.001) (32), which was 
higher in Western (RR: 1.70; 95% CI: 1.49–1.94) than in 
Asian (RR: 1.25, 95% CI: 1.12–1.38; ratio of RRs: 1.36; 
95% CI: 1.15–1.61) subjects. These results support the 
heterogeneity of target-organ damage caused by PHTN in 
different ethnicities. Han et al. (8) and Huang et al. (32) also 
confirmed that PHTN was associated with CHD. However, 
a general population trial cohort study suggested that PHTN 
was not associated with the incidence of acute CHD (33).  
Thus, more studies are clearly required to clarify the 
relationship between PHTN and CHD. 

Finally, PHTN patients are at greater risk of peripheral 
arterial disease (PAD) than subjects with an optimal BP. For 
example, Tomiyama et al. (34) summarized several prospective 
studies and demonstrated that an abnormal pressure-wave 
reflection was a risk factor for developing HTN in PHTN 
patients. The ankle-brachial index (ABI) is a noninvasive 
and quick office measurement method for diagnosing PAD, 
with an ABI <0.9 having a high sensitivity and specificity for 
diagnosis of lower extremity atherosclerosis. Interestingly, the 
ABI of PHTN patients >19 years old was lower compared 
with subjects with a normal BP (0.90±0.14 vs. 1.023±0.21, 
respectively; P=0.00012) (35). Furthermore, an increase 
in the intima thickness of the radial artery was reported 
in prehypertensive patients (P<0.05) (36). These findings 
suggest that PHTN patients are prone to developing PAD. 
However, the effects of PHTN on other vessels require 
further exploration, as do experimental studies examining the 
effects of different BPs on vascular structure and function.

Potential pathogenic mechanisms of PHTN

There are a number potential pathogenic mechanisms 
underlying CVD in PHTN patients, as detailed below. 

Inflammatory response

Inflammatory cytokines are linked with CVD via regulation 
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of acute-phase proteins. Furthermore, the inflammatory 
cytokine levels in people with PHTN are significantly 
altered, which is associated with the occurrence of 
subsequent adverse events. 

C-reactive protein (CRP) is a marker of systemic 
inflammation. CRP is a predictor of mortality and morbidity 
in CVD patients, including an increased risk of MI and 
stroke. Elevated CRP can damage vascular endothelial 
cells, reduce nitric oxide (NO) release, and thus cause 
vasoconstriction. CRP concentrations are also increased in 
PHTN patients. In the ATTICA study, increased SBP and 
DBP in PHTN patients was positively correlated with the 
CRP concentration (37). Furthermore, in 5-year follow-
up study, elevated CRP was associated with an increased 
risk of developing HTN in PHTN patients (odds ratio 
per 1-mg/L increase: 1.12; 95% CI: 1.05–1.20) (38).  
In another study, the high sensitivity CRP (hsCRP) 
concentration was also increased in PHTN patients and 
was a sensitive index for predicting arteriosclerosis (39). 
By contrast, no significant association between hsCRP and 
PHTN (P>0.05) was reported in the Yi population (40), 
these differences may relate to differences in the ethnicity 
of the patients. Finally, a prospective study from the United 
States showed that subjects with an elevated CRP had an 
increased risk of developing HTN regardless of the BP 
range (41). These findings suggest that elevated BP and 
CRP levels may interact with each other to form a vicious 
circle that accelerates the occurrence of cardiovascular 
events. However, it should be noted that only females were 
examined in that study. Thus, the characteristics of the male 
population require further study.

Interleukin (IL)-17 is released by T cells and can 
generate more severe HTN by increasing peripheral artery 
resistance and arterial remodeling. These findings provide 
support for a relationship between vascular inflammation 
and PHTN. A higher median IL-17 level was also observed 
in 40- to 70-year-old patients with PHTN when compared 
with an optimal BP group (7.0 vs. 5.10 ng/L, respectively; 
P<0.01) (42). In that study, the rate of developing PHTN 
was higher when the IL-17 concentration was >3.5 ng/L,  
while linear regression modeling showed a positive 
relationship between increased IL-17 and SBP after 
controlling for other variables (P<0.05).

Sialic acid (SA) is an acute-phase protein associated 
with increased cardiovascular morbidity. Increased SA 
concentrations were reported in various CVD, including 
MI and essential HTN (43). Further studies have shown a 
positive association between increased SA concentrations 

and  PHTN (P<0 .01)  (43 ) ,  a s  we l l  a s  h igher  SA 
concentrations in prehypertensive subjects compared with 
healthy controls (P=0.015), with SA being independently 
associated with SBP (P=0.01) and DBP (P=0.04) (44). 
Increased tumor necrosis factor-α, IL-6, amyloid-a, and 
homocysteine concentrations, and white blood cell counts, 
were also confirmed in PHTN patients compared with a 
normotensive group (37). 

Endothelial dysfunction

The balance in the production the endothelium-derived 
relaxing factors (e.g., NO) and endothelium-derived 
constricting factors (e.g., endothelin 1) typically favors 
basal vasodilatation, and thus the maintenance of normal 
BP. Dysfunction of the vascular endothelium is involved 
in the pathogenesis of atherosclerotic vascular disease and 
atherogenesis (45). Endothelial injury and dysfunction are 
thought to contribute to cardiovascular risk in PHTN patients.

NO-mediated endothelial dysfunction
Vascular endothelial function is mainly regulated by NO 
production. Diminished NO-mediated endothelium-
dependent vasodilation is linked to an increased risk of future 
CVD. The dysfunctional NO synthesis in PHTN may be a 
source of oxygen free radicals or reactive oxygen species, 
which may be an additive factor for developing overt  
HTN (46). The contribution of NO to endothelium-
dependent vasodilation is also significantly diminished in 
adults with PHTN compared with normotensive adults. 
For example, forearm blood flow responses to acetylcholine, 
determined in the absence or presence of the endothelial NO 
synthase inhibitor NG-monomethyl-L-arginine (5 mg/min), 
were significantly lower (~30%) in PHTN patients (from 
4.2±0.3 to 11.4±0.7 mL/100 mL tissue/min, respectively) 
compared with normotensive subjects (from 4.6±0.2 to 
14.5±0.7 mL/100 mL tissue/min, respectively; P<0.05) (47). 
These findings suggest that PHTN is associated with NO-
mediated impairment of vasodilatation. Interestingly, high 
levels of endothelin 1, angiotensin, arginine, and vasopressin 
were also reported in PHTN patients, which can also lead 
to NO-mediated impairment of vasodilatation. Moreover, 
fibrinolytic capacity is reduced in this population, leading to 
greater atherothrombotic risk (48).

Endothelial progenitor cell dysfunction
Endothelial progenitor cells (EPCs) are markers of 
cardiovascular health. EPC impairment has been linked to 
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endothelial dysfunction and CVD. In PHTN, senescence 
of EPCs is substantially increased while NO production 
is markedly reduced. This pathophysiological process 
leads to impaired endothelial function, and thus represents 
an early event in the development of arterial HTN (49). 
The endothelial repair capacity of EPCs is also impaired 
in subjects with PHTN compared with healthy subjects 
(P<0.05) (50). Furthermore, EPC colony formation is 
impaired in adults with an SBP >130 mmHg (P<0.05) (51), 
while the negative influence of PHTN on EPC function is 
a consequence of elevated SBP rather than DBP. 

Insulin resistance

Insulin resistance is a well-known characteristic of several 
cardiovascular disorders. Recent reports suggest the 
existence of insulin resistance in PHTN, which may play 
a role in the etiopathogenesis of HTN. For example, the 
Strong Heart Study conducted a 4-year follow-up of 625 
PHTN patients and showed that those with developing 
HTN had a higher plasma glucose, insulin resistance, and 
HbA1c (hemoglobulin A1c) compared with participants 
without follow-up HTN (P<0.001) (52). In addition, 
a follow-up study of 1176 middle-aged and elderly 
participants showed a significantly higher fasting plasma 
glucose level in PHTN patients compared with those with 
an optimal BP (P<0.01) (53).

Sympathovagal imbalance

The autonomic nervous system (ANS) controls major 
functions of the body including circulation, respiration, 
digestion, immunity, and metabolism. The ANS executes its 
functions via the sympathetic and parasympathetic systems. As 
ANS activity contributes to the regulation of cardiac output 
and BP during rest, exercise, and in CVD, abnormalities 
in autonomic physiology, especially increased sympathetic 
activity, attenuated vagal tone, and delayed heart rate recovery, 
have been associated with increased mortality (54).

Sympathovagal  imbalance (SVI) contributes to 
cardiovascular dysfunction in PHTN, whereby vagal 
withdrawal is associated with sympathetic overactivity. 
Sympathetic activation leads to vasoconstriction that 
increases vascular resistance and systemic arterial pressure. 
Vasoconstriction increases cardiac afterload, resulting in 
ventricular hypertrophy and an increase in the myocardial 
demand for oxygen and nutrition. Persistent sympathetic 
overactivity causes vascular damage and contributes to 

increased BP. Vascular hypertrophy facilitates the process 
of atherosclerosis and decreases blood flow to end organs. 
This predisposes the individual to ischemic organ damage 
such as CHD. Vagal withdrawal increases heart rate and 
decreases heart rate variability (HRV), a sensitive marker 
of SVI. Decreased HRV is known to cause CV morbidity 
and mortality (55). Heart rate recovery was also reported 
to be significantly lower in PHTN patients compared with 
a normal BP group (P<0.05), confirming the development 
of ANS dysfunction in PHTN patients (56). Additionally, a 
sex-related difference exists in the SVI (57), where the ratio 
of the low-frequency to high-frequency powers of the HRV 
spectrum was significantly higher in men with PHTN than 
in women (P<0.001). The vagal tone of patients with PHTN 
should be maintained at a higher level to prevent further 
increases in BP (57). Thus, PHTN patients should consider 
lifestyle modifications to achieve effective sympathovagal 
homeostasis. Future research should address the impact 
of these non-pharmacological therapies on the quality of 
improvement in SVI for the management of PHTN.

Others

Chronic activation of the renin-angiotensin system (RAS) 
was shown to underlie HTN, insulin resistance, and cardiac 
diseases (58,59). In addition, the RAS may contribute to the 
atherosclerotic process via angiotensin II, which acts as a 
proinflammatory mediator to induce atherosclerotic plaque 
development and exacerbate endothelial dysfunction (60). 
Blockade of the RAS can delay the transition of PHTN to 
HTN (61). Overall, these findings suggest that activation of 
the RAS plays a role in the progression of PHTN.

There is also evidence that reactive oxygen species 
can contribute to the development of overt PHTN. 
The rationale for antioxidant trials in PHTN was 
reviewed by Nambiar et al. (62). Compared with controls, 
prehypertensive subjects were reported to show depletion 
of erythrocyte glutathione but elevated malondialdehyde 
concentrations (63), the increase in plasma malondialdehyde 
suggests that oxygen free radicals may already have exerted 
their cytotoxic effects. In that study, plasma protein carbonyl 
levels were also significantly higher in prehypertensive 
subjects, implying that free radical-mediated oxidative 
protein damage occurs at the PHTN stage.

Is it appropriate to treat PHTN?

Recent guidelines recommend lifestyle adjustments as the 
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first step for the control of PHTN (64,65). For example, 
PHTN patients following the DASH (dietary approaches 
to stop hypertension) diet showed improved SBP and 
reduced development of HTN (66). Although the 2018 
European Society of Cardiology (ESC) guidelines (65) 
do not recommend physical activity in patients with a BP 
>180/110 mmHg, exercise recommendations should be 
personalized and take into account the patient’s medical 
history, risk factors, and ability to exercise. Although lifestyle 
modifications can effectively lower BP and have favorable 
effects on reducing cardiovascular-associated morbidity, a 
healthier everyday lifestyle may be difficult to maintain in the 
long term. 

The effectiveness and benefits of treatment on PHTN are 
controversial. Brunström et al. reported that treatment was 
associated with reduced risk for major cardiovascular events 
(RR: 0.90; 95% CI: 0.84–0.97), but not with survival (RR: 
0.98; 95% CI: 0.89–1.07), in subjects with prior CHD (67).  
Furthermore, in trials on patients with a baseline SBP 
<140 mmHg, treatment was not associated with mortality 
(RR: 0.98; 95% CI: 0.90–1.06) or major cardiovascular 
events (RR: 0.97; 95% CI: 0.90–1.04). The ACC/AHA 
2017 guidelines suggest assessing the 10-year ASCVD 
(atherosclerotic cardiovascular disease) risk for patients with 
a BP ≥130/80 mmHg (3). Drug therapies should also be 
initiated immediately for high-risk patients with an ASCVD 
risk ≥10%. Further studies in PHTN patients are required 
to determine the effects of pharmacological treatment on 
cardiovascular-related morbidity and mortality or other 
target organ damage, to determine the cost-effectiveness of 
medical interventions, and to determine the most effective 
drug. Several clinical studies examining the benefits of 
medications in PHTN patients are currently underway, 
including the Chinese High Normal Blood Pressure Study 
(CHINOM). We keenly anticipate their findings.

Conclusion

PHTN is highly prevalent and has adverse effects on 
health. An effective public health strategy is important to 
prevent the progression of PHTN. There are many options 
for concerned clinicians and patients to reduce the risk of 
PHTN. The aim of this review was to familiarize clinicians, 
health care professionals, and policymakers with the 
cardiovascular effects of PHTN and its potential pathogenic 
mechanisms. This information will help to guide policy 
and health care delivery approaches to improve disease 
prevention for the population with PHTN. 
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