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Abstract

The prevalence of obesity related hypertension has
dramatically increased in children with the parallel in-
crease in pediatric obesity. This pediatric health prob-
lem may adversely affect cardiovascular health in adult
life. The pathogenesis of hypertension in obese chil-
dren is not widely understood. We therefore undertake
this review to raise public awareness. Early childhood
parameters like birth weight and postnatal weight gain
may play important roles in risk for obesity and obesity
related hypertension later in childhood and adult life.
Further information is required to confirm this origin of
hypertension so that appropriate measures are taken
in the peri-natal period. The role of sympathetic ner-
vous system has now been well established as one of
the principle mechanisms involved in obesity related
hypertension. The Renin-Angiotensin system, insulin
resistance due to obesity and as a part of metabolic
syndrome along with imbalance in adipokines such as
leptin and adiponectin, cause activation of the sympa-
thetic system, vasoconstriction, endothelial dysfunction
and sodium reabsorption among other perturbations.
Multi-step interventions targeting these various mech-
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anisms are required to break the cycle of obesity and
metabolic syndrome. Vitamin D deficiency, sleep ap-
nea due to airway obstruction and hyperuricemia may
also play a significant role and should not be ignored
in its early stages. Obesity is a risk factor for other co-
morbid conditions like chronic kidney disease and fatty
liver which further accentuate the risk of hypertension.
Increased awareness is required to prevent, diagnose
and treat obesity related hypertension among the pe-
diatric population.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
Key words: Hypertension; Obesity; Children; Birth

weight; Sympathetic nervous system; Hormone; Kid-
ney; Sodium; Vitamin D; Uric acid

Core tip: The obesity epidemic in children is beginning
to show its ramifications of increase in chronic diseases
in children such as hypertension. Early childhood fac-
tors like prematurity and accelerated post-natal weight
gain play a role in hypertension in later years and shed
light on the multi-factorial prevention strategies that
need to be in place. Furthermore, surveillance of fac-
tors such as vitamin D deficiency, hyperuricemia, sleep
apnea, chronic kidney disease and fatty liver is required
in addition to the traditional approach of weight man-
agement and pharmacotherapy.

Gunta SS, Mak RH. Hypertension in children with obesity. World
J Hypertens 2014; 4(2): 15-24 Available from: URL: http://www.
wjgnet.com/2220-3168/full/v4/i2/15.htm DOI: http://dx.doi.
org/10.5494/wijh.v4.i2.15

INTRODUCTION

Prevalence

The prevalence of obesity in children [body mass index
(BMI) = 95" percentile] has increased from 13.9% in
1999 to about 17% in 2004 and has remained stable at
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this rate until 2010 in the United States per National
Health and Nutrition Examination Survey (NHANES)
data™. In the two decades prior to that the prevalence of
obesity in children more than doubled”. The prevalence
of hypertension in children is also increasing over the
past few decades, in part due to the increasing prevalence
of obesity,

Analysis of data from NHANES surveys between
1999 and 2008 showed that 14% of adolescents aged
12-19 years had prehypertension or hypertensionm. In
a school based screening program in the United States,
the prevalence of hypertension increased progressively
as the BMI percentile increased from < 5" percentile
%) to = 95" percentile (119%)". Among 761 school
children in Oklahoma, United States almost 28% were
obese and 18% had blood pressure (BP) > 90" percentile
on the first screening and 2.8% had persistently elevated
BP after three screenings. BMI = 85" percentile was
significantly associated with hypertension compared to
non-obese children®. This trend is also seen in other
parts of the world. The prevalence of hypertension was
almost 25% and pre-hypertension 34.7% among obese
children at one endocrinology referral center in India!”.
A pediatric primary care setting in Italy noted about 35%
of a sample of 1310 children to be overweight or obese.
The prevalence of prehypertension and hypertension
was 7.1% in normal weight, 21.9% in overweight and
42.3% in obese”. Among Chinese adolescents, higher
prevalence of hypertension was associated with higher
BMI percentiles. Non-obese adolescents had less than 5%
prevalence of hypertension whereas among those with
BMI > 95" percentile, approximately 20% boys and 12%
girls had hypertension.

Data from two randomized, double-blind, multicenter
valsartan trials that recruited children with hypertension,
performed at several centers across 9 countries showed
that 17% of children age < 6 years, 62% of school-aged
children and 60% of adolescents had primary hyperten-
sion. BMI was significantly higher in those with primary
hypertension compared with those with secondary hyper-
tension. Also noted was a significant age-related increase
in BMI in both the primary and secondatry hypertension
subgroups. Approximately 50% of children 6 to < 17
years in these trials were classified as obese!”. More than
2 decades ago published reports indicated about 16% of
referred pediatric hypertensive cases as primary hyper-
tension and about 45% of the cases as obesity related
hypertension in primary care centers"’. This is in stark
contrast to a recent study from four centers of the Mid-
west Pediatric Nephrology Consortium in the United
States, where about 91% of the children were diagnosed
with primary hypertension and among these 89% of
children had a BMI > 85" percentile[m. Characteristics of
children with primary hypertension may be changing due
to obesity epidemic. Among children with primary hyper-
tension at a referral clinic, more than 50% were obese”
Other characteristics included higher prevalence of iso-

lated systolic hypertensionm

[12

, positive family history of

hypertension | increased incidence of left ventricular
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hypertrophy" > and decreased nocturnal dipping'”.

EARLY DEVELOPMENT OF OBESITY
RELATED HYPERTENSION

Data from 2001-2008 from several studies in Germany,
Switzerland and Austria that included more than 260000
children with overweight or obesity was examined”. The
most prevalent cardiovascular risk factor in this patient
population was hypertension in more than 35% of the
cohort. Hypertension mainly correlated with the degree
of overweight and these children were also at higher risk
of left ventricular hypertrophy and arterial stiffness mea-
sured by flow mediated dilatation.

Data analysis from four large prospective cohotts of
cardiovascular risk factors-the Bogalusa Heart Study (7 =
635), the Muscatine Study (# = 722), the Childhood De-
terminants of Adult Health Study (» = 2331), and the cat-
diovascular risk in Young Finns Study (# = 2640) showed
the highest cardiovascular risk factors among those who
were overweight or obese as children and continued to be
obese as adults”, The risks (type 2 diabetes, hyperlipid-
emia, carotid intima media thickness) among overweight
and obese children who became non-obese as adults were
similar to those among persons who were never obese
which may suggest nullifying the effect of childhood obe-
sity by maintaining a normal adult BMI. Only the associa-
tion between childhood obesity and risk of hypertension
remained significant after accounting for adult obesity.
Obese adults who were overweight or obese as children
had an even higher risk of hypertension than did obese
adults who had normal weight as children. This may sug-
gest that childhood adiposity has a lasting effect on risk of
hypertension, even after normalization of BMI.

Low birth weight

Low birth weight is associated with a higher BMI in child-
hood. Children with a low birth weight were observed
to have more abdominal fat and a higher percentage of
total fat than those with higher birth Weight“()]. The Ath-
erosclerosis Risk in Young Adults—studym showed that
birth weight was inversely associated with systolic BP and
serum triglycerides and positively associated with waist
circumference. This inverse association of birth weight
and obesity, hypertension has been previously shown in
the Nurses’ Health Study (in women)""™ and the Health
Professionals Follow-up study (in men)""”. Decreased
number of nephrons in the low birth weight or prema-
ture infant has been proposed to be responsible for com-
pensatory hypertrophy and intraglomerular hypertension
in the remaining nephrons subsequently leading to glo-
merular sclerosis and hypertensionlzo’m. It may be due to
this reason that some studies show an association of low
birth weight with hypertension irrespective of current
BMI™. Children born with low birth weight or small for
gestational age demonstrate blunted circadian rhythms on
24 h ambulatory BP and heart rhythmicity monitoring,
This may indicate abnormalities of cardiovascular regu-
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lation™. The blunted circadian rhythm is seen as eartly

as within first 72 h after birth indicating cardiac vulner-
abilitym. Among children born small for gestational age,
BMI was positively associated with mean BP, nocturnal
dipping, and the circadian amplitude of BP™. Obese
adolescents have decreased nocturnal dipping compared
to their lean counterpartsps] and may indicate similar car-
diac dysregulation. Whether low birth weight by itself is a
risk factor or if these individuals are at higher risk due to
its frequent association with accelerated post natal weight
gain remains to be seen.

Accelerated post natal weight gain

There is ongoing debate that low birth weight per se might
not be a risk factor for adult hypertension but it is the
accelerated post natal growthm. Intrauterine growth re-
tardation may cause decreased nephron number causing
impaired kidney development. When coupled with an
excessive infant “catch-up” growth after birth, it results
in a mismatch between body size and nephron number.
This predisposes to nephron hyperfiltration and hyper-
tension in adulthood””. Cluster analysis on a longitudinal
Australian birth cohort showed a U-shaped relationship
between birth weight and components of metabolic
syndrome like obesity and hypertension. The risk was
elevated with both low and high birth weights but post-
natal weight gain was the dominant factor associated with
the high-risk cluster™”.

Rapid weight gain from birth to 2-3 years of age is as-
sociated with overweight, high BP and adverse metabolic
P20 A study from United
Kingdom"", predicted an increased metabolic risk includ-
ing elevated BP at the age of 17 years based on rapid
weight gain during 0-6 mo of infancy. Adjustment for
birth weight and BMI at the age 17 years did not alter this
significant association. A study of cohort of European
American subjects identified weight gain in first week
of life to be a critical determinant for the development
of obesity several decades later™. Prevention of early
catch-up growth in a mouse model of low birth weight
reversed the development of glucose intolerance and
obesity suggesting that accelerated post natal weight gain
and not low birth weight may be a risk factor for obesity
later in life™”.

outcomes in several studies

High birth weight

A recent systematic review and meta-analysis that in-
cluded 33 studies (included case-control, cross sectional
and cohort studies) showed high birth weight (> 4000 g)
to be associated with increased risk of obesity compared
with subjects with birth weight < 4000 g[‘w. There was no
significant association between low birth weight (< 2500
@) and obesity. The authors found that low birth weight
was not associated with the risk of obesity in cohort
studies, studies with large sample sizes and/or high qual-
ity grades. Though case-control and cross sectional stud-
ies were largely from China and the cohort studies were
from the western world, no evidence of publication bias
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was found”". Several other studies show evidence of cot-
relation between high birth weight and obesity” ", High
birth weight, catch up growth and increased weight gain
in first year of life were risk factors for obesity at the age
of 7 years in a United Kingdom cohort™.

Another systematic review and meta-analysis showed
that high birth weight (> 4000 g) was associated with in-
creased risk of hypertension and higher BP during child-
hood. However, as these children grew into adults they
were less susceptible to hypertension than those with
normal birth Weight[38]. High birth weight is also associ-
ated with other cardiovascular risk factors like increased
carotid intima media thickness””

ROLE OF SYMPATHETIC NERVOUS
SYSTEM

Activation of the sympathetic nervous system (SNS) plays
a significant role in the pathogenesis of obesity induced
hypertension and is thought to be the principal mecha-
nism involved. Even in the absence of hypertension, obe-

sity is characterized by increased sympathetic activity™.
Studies have shown that BP in obese individuals is more
effectively reduced by adrenergic blockade as compared to
lean individuals"" suggesting SNS plays a key role in obe-
sity induced hypertension. Obesity has differential SNS
activity in various tissues and is most prominent in the
kidney and muscles, whereas the heart has normal to de-
creased sympathetic activity and depressed parasympathet-
ic activitym]. The autonomic nervous system balance was
found to be impaired in a group of obese children from
Turkey in favor of increased SNS activity™. In a Study
from Japan, obese children were found to have global
autonomic depressionw. Abdominal obesity and visceral
adiposity elicits greater SNS activation as compared to
individuals with increased subcutaneous fat'*! and weight
loss is shown to decrease SNS over activity in obesity™*".
More specifically, the renal sympathetic nerve mediates a
significant part of the effects of SNS activation in obesity.
Denervation of the kidneys attenuates sodium absorption
and decreases BP in experimental animal models™*.
Even in the absence of glomerular sclerosis and chron-
ic kidney disease (CKD) in obesity, the increased SNS ac-
tivity leads to decreased renal blood flow, stimulating re-
nin release and activation of the renin-angiotensin-system
(RAS). Visceral obesity also causes fat deposition around
and into the renal medulla stimulating renin secretion'™.
Adipose tissue expresses components of RAS. Adipo-
cytes possess functionally active aldosterone synthase that
generates aldosterone, which is increased in animal mod-
els of obesitym‘. There is also evidence of functioning
RAS in adipocytes of humans®™”. Adipose tissue derived
angiotensinogen was substantially increased in obese in-
dividuals and correlated with systolic BP in a study from
]apanm. The contribution of adipose tissue renin to cir-
culating renin levels is not well understood. An increase
in circulating Angiotensin I may cause a negative feed-
back loop leading to a decrease in plasma renin activity™.
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This may explain the inverse relationship of plasma renin
activity and BP in an obese adolescent cohort in United
States. Though, a positive and significant correlation was
seen between the plasma renin activity and severity of

obesity"™.

HORMONAL PERTURBATIONS

Obese individuals have high levels of circulating insu-
lin, considered to be secondary to peripheral insulin
resistance. It continues to be debated if hypertension is
caused by hyperinsulinemia, insulin resistance or its vas-
cular effects™. Tnsulin directly acts on the renal tubule
causing sodium retention” . It also has sympatho-excit-
atory effects and causes increased levels of norepineph-
rine. Though insulin has vasodilatory effects, its action is
impaired in the presence of severe insulin resistance’™”.

Leptin is an anorexigenic hormone produced in the
adipose tissue and is known to stimulate the SNSP,
Leptin deficient mice (ob/ob) have a phenotype of se-
vere obesity but do not exhibit hypertension®’. Leptin
may contribute to the pathophysiology of hypertension
in obesity through SNS stimulating actions in the kidneys,
adrenal glands, brown adipose tissue™ and endothelial
dysfunction »ia alteration in the expression of NO syn-
thase™. Leptin acts viz both central mechanism®™ and pe-
ripheral mechanism'™ causing hypertension and stimulat-
ing renal sodium tubular reabsorption. Obese individuals,
including obese children, have high circulating levels of
leptin, but they seem to have a resistance to its metabolic
actions such as decreased food intake and increased basal
metabolic rate. Although, leptin’s role in stimulating the
SNS and selective leptin mediated activation of the renal
nerve seems to be unaltered in obesity™*'. A recently
published multi-ethnic study for atherosclerosis® con-
firmed the previously shown association of higher serum
leptin level with higher odds of hypertension irrespective
of BMI".

Obesity in children is associated with low adiponectin
levels“** and low levels are known to be predictive of ad-
verse cardiovascular events in adults®**". Low adiponectin
level was an independent predictor of cardiovascular risk
in a cohort of obese elementary school children in Ja-
panlég], Serum adiponectin levels were found to be lower
in obese and hypertensive children as compared to normal
weight and normotensive children with the lowest levels
seen in those with both obesity and hypertension.

Obesity induced hypertension may have similarities
with the phenotype of Cushing’s syndrome resulting
from cortisol excess'™. It is proposed that obese indi-
viduals may have increased intra-adipose glucocorticoid

action, even in the presence of normal plasma glucocos-
. 70
ticoid levels™.

VITAMIN D DEFICIENCY

Recent literature shows an association between vitamin
D deficiency (< 50 nmol/L) and cardio-metabolic risk
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factors that includes insulin resistance, hypertension, and
hyperlipidemia, and especially obesity. The evidence on
causality is conflicting though[m. This association is also
seen in adolescents™. Vitamin D deficiency is significant-
ly higher in obese children (34%-56%) »s healthy control
children (1 6%—21%)[73’74]. There is a dose response rela-
tionship between vitamin D levels and hypertension with
lower levels of vitamin D associated with higher BP™!,
Vitamin D acts a negative endocrine regulator of
RAS by directly suppressing plasma renin expression and
also renin gene activitym. Vitamin D receptor-knockout
mice show increases in plasma expression of renin and
angiotensin II with resulting hypertensionm’m.
Vitamin D inhibits the proliferation and migration of

vascular smooth muscle cells under endothelial stress””

and down regulates thrombogenic protein expression[so].
Endothelial dysfunction, a known contributor to hyper-
tension, is seen in vitamin D deficient individuals not just
in chronic conditions like renal insufﬁciency[m] and diabe-

tes™ but also in healthy, asymptomatic individuals®®.

OTHER MECHANISMS
Endothelial dysfunction

Obesity is considered a pro-inflammatory state due to
insulin resistance, vitamin D deficiency, elevated levels
of leptin and decreased adiponectin. Adipose tissue also
secretes other pro-inflammatory factors like interleukin-6
and tumor necrosis factor o', Insulin resistance leads
to the down regulation of nitric oxide production and up
regulation of vasoconstrictor endothelin-1 levels®. This
imbalance along with other pro-inflammatory cytokines
and reactive oxygen species from the adipose tissue lead
to endothelial dysfunction®™. Unfavorable lipid profile
in severely obese children also contributes to endothelial
dysfunction™”

Obese children and adolescents have greater carotid
artery intima media thickness as compared to the non-
obese. These associations are not always dependent of
BP™™. Increased carotid artery intima media thickness
is a known marker of hypertension and cardiovascular
morbidity in adults and may suggest the early preceding
changes in obese children.

Intermittent hypoxia/sleep apnea

There is increasing evidence for diastolic hypertension,
increased mean BP, non-dipping status of BP and in-
creased BP variability in children with obstructive sleep
apnea syndrome” ™. Furthermore, the children with
obesity and obstructive sleep apnea have even higher
prevalence of h}fpertension[93’94]. Hypertension may per-
sist even after the improvement of apnea-hypopnea in-
dex after adeno-tonsillectomy in these patients and hence
may require long term BP monitoring[%].

Sodium and fluid retention

Insulin and leptin have direct actions on the renal tubule
. . . 56,62 .
causing sodium retention” ", BP in obese adolescents
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is shown to be sensitive to salt intake. After significant
weight loss, this sensitivity of BP to sodium decreases™.
Salt consumption has a positive association with BMI
even when adjusted for consumption of other high calo-
rie foods, seen in both adults”” and adolescents”™. Pres-
sure natriuresis is reset to a hypertensive level in obese
subjects resulting in volume overload™. Decreasing
sodium intake has been shown to decrease BP in adults
and has a comparatively decreased but significant effect
in children too"”. This dectease in BP is more prominent

among the obese children",

Hyperuricemia
Hyperuricemia is associated with metabolic syndrome
The cause-effect relationship is yet to be established.
Evidence points to hyperinsulinemia leading to increased
absorption of uric acid in the kidney""” and also suggests
that hyperuricemia increases the risk of developing meta-
bolic syndrome after adjusting for other known risk fac-
tors""*'. Fructose is implicated in the pathway of hyper-
uricemia leading to components of metabolic syndrome in
adults and adolescents" ™", Tt has an effect on decreased
nitric oxide production and endothelial dysfunction" """,
Hyperuricemia may also be involved in RAS stimula-
tion leading to hypertension[m()]. This, alongside with en-
dothelial dysfunction, may increase cardiovascular disease
risk of hyperuricemic individuals""™""*""". Hyperuricemia
is associated with hypertension not only in adults but also
in children and adolescents. Elevated serum uric acid was
found in 89% of subjects with primary hypertension, and
only in 30% with secondary hypertension and in none
of the controls in a tertiary care nephrology program in
Texas, United States! . Interestingly, the link between
obesity and hyperuricemia was not consistent in this co-
hort"'?, The same group also showed the effect of uric
acid lowering agent like Allopurinol to have significant
reduction in BP in those with pre—hypertension”m and
stage | essential hypertensionﬂw.

[101,102]

RENAL STRUCTURAL DAMAGE/CKD

Obesity is shown to be a strong and independent risk
factor for CKD in several epidemiological studies. There
has been a parallel increase in the prevalence of obesity
and CKD"". Obese individuals have glomerular hyper-
perfusion and hyperﬁltrationmé]. It may eventually lead
to obesity related glomerulopathy that initially manifests
as glomerulomegaly and in later stages has several fea-
tures of focal segmental glomerulosclerosis. Clinically
it presents as varying degrees of proteinuria and renal
insufficiency"'”. Albuminuria is associated with impaired
glucose tolerance in overweight/obese teenagersmg] and
adults""”,

In obesity, due to glomerular hyperperfusion and pres-
ence of renal visceral fat deposition, there is activation of
the RAS"™ and plasma renin activity positively correlates
with BMI™, The unfavorable lipid profile seen in obese
children also contributes to the rate of progression of
renal disease. Nephron loss in CKD then leads to further
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elevation of BP'"*. Even pre-hypertension is shown to
be associated with decreased renal function and increased
proteinuria in children™”. Tt is a two-way street with hy-
pertension being a major “cause” and “effect” of renal
dysfunction in obese individuals.

NON-ALCOHOLIC FATTY LIVER DISEASE

The prevalence of nonalcoholic fatty liver disease (NA-
FLD) parallels that of obesity in children" and has
been shown to predict the risk of hypertension“zz] and
CKD" the latter is also significant risk factor for hyper-

tension. There is growing consensus that NAFLD should
[124-126]

be considered as a criterion for metabolic syndrome
due to interplay of the pathophysiology with insulin
resistance. A recently published cohort study showed
increased risk of hypertension with the development of
fatty liver disease!"”’. Furthermore, resolution of fatty
liver disease in this cohort did not decrease their risk for
hypertension'”’

tion strategies. Genetic factors influence risk of fatty liver
[2

! suggesting the importance of preven-
disease in hypertensive mice ¥ and further research is re-
quired to assess similar risks in humans. Interventions to
prevent obesity will also be helpful in decreasing the inci-
dence of NAFLD in children thereby further decreasing
the risk for hypertension.

TREATMENT STRATEGIES

Lifestyle interventions ate recommended for all chil-
dren diagnosed with obesity related hypertension. This
includes increased physical activity and healthy dietary

choices for weight loss and/or decreased rate of weight
gain and low sodium diet"”. The effect of high sodium
intake has a more pronounced effect of elevated sys-
tolic BP among overweight and obese adolescents as
compared to the general population. Correspondingly,
decreasing sodium intake may have a greater effect on BP
among the obese!""".

Pharmacological and surgical options for treatment
of obesity are limited in children"”. Angiotensin con-
verting enzyme (ACE) inhibitors and calcium channel
blockers are the most frequently prescribed drugs for
primary hypertension in children and adolescents """,
ACE inhibitors are the drug of choice for treating obe-
sity related hypertension in adults considering that SNS
and RAS activation are the most important mechanisms
leading to elevated BP in obesitym. ACE inhibitors and
angiotensin receptor blockers also have additional reno-
protective effects and become the ideal drug of choice
in co-morbid conditions*”. Beta blockers atre not pre-
ferred in children due to their adverse metabolic profile,
especially in obesity related hypertension due to impaired
glycemic control and potential for increase in triglyceride

levels and weight gain[mz,l}}]'

CONCLUSION

Hypertension due to obesity in children is increasing. Un-
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Figure 1 Complex interaction of mechanisms involved in obesity related hypertension. SNS: Sympathetic nervous system; RAS: Renin angiotensin system;
VSMC: Vascular smooth muscle cells.

derstanding the complex interaction of various mecha-
nisms involved, as illustrated in Figure 1, will help design
better prevention and treatment strategies. Efforts at
prevention should start right from birth or in the pre-
natal period due to the possible developmental origin of
obesity related hypertension. Addressing co-morbid con-
ditions is also important. Obesity related hypertension
is well-recognized in the adult population and increased
awareness is required in pediatrics for early diagnosis and
implementing prevention and treatment options.
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cate any potential conflict they might have reviewing a particular
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Conflicts of Interest” from International Committee of Medical
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Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee or it
should be stated cleatly in the text that all persons gave their informed
consent prior to their inclusion in the study. Details that might disclose
the identity of the subjects under study should be omitted. Authors
should also draw attention to the Code of Ethics of the Wotld Med-
ical Association (Declaration of Helsinki, 1964, as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should follow
the highest standards and the trial should conform to Good Clinical
Practice (for example, US Food and Drug Administration Good
Clinical Practice in FDA-Regulated Clinical Trials; UK Medicines
Research Council Guidelines for Good Clinical Practice in Clinical
Trials) and/or the World Medical Association Declaration of Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If doubt exists whether the research was conducted
in accordance with the above standards, the authors must explain the
rationale for their approach and demonstrate that the institutional
review body explicitly approved the doubtful aspects of the study.
Before submitting, authors should make their study approved by
the relevant research ethics committee or institutional review board.
If human participants were involved, manuscripts must be accom-
panied by a statement that the experiments were undertaken with the
understanding and appropriate informed consent of each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If experimental animals were used,
the materials and methods (experimental procedures) section must
clearly indicate that approptiate measures were taken to minimize
pain or discomfort, and details of animal care should be provided.

SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page,
Abstract, Introduction, Materials and Methods, Results, Discus-
sion, Acknowledgements, References, Tables, Figures, and Figure
Legends. Neither the editors nor the publisher are responsible for
the opinions expressed by contributors. Manuscripts formally ac-
cepted for publication become the permanent property of Baish-
ideng Publishing Group Co., Limited, and may not be reproduced
by any means, in whole or in part, without the written permission
of both the authors and the publisher. We reserve the right to copy-
edit and put onto our website accepted manuscripts. Authors should
follow the relevant guidelines for the care and use of laboratory ani-
mals of their institution or national animal welfare committee. For
the sake of transparency in regard to the performance and report-
ing of clinical trials, we endorse the policy of the ICMJE to refuse
to publish papers on clinical trial results if the trial was not recorded
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in a publicly-accessible registry at its outset. The only register now
available, to our knowledge, is http://www.clinicaltrials.gov spon-
sored by the United States National Library of Medicine and we en-
courage all potential contributors to register with it. However, in the
case that other registers become available you will be duly notified.
A letter of recommendation from each author’s organization should
be provided with the contributed article to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned
to the author(s) and the editors will not be responsible for loss or
damage to photographs and illustrations sustained during mailing,

Online submissions

Manuscripts should be submitted through the Online Submission
System at: http://www.wignet.com/esps/. Authors are highly recom-
mended to consult the ONLINE INSTRUCTIONS TO AUTHORS
(http:/ /www.wignet.com/2220-3168/¢_info_20100722180909.htm)
before attempting to submit online. For assistance, authors encoun-
tering problems with the Online Submission System may send
an email describing the problem to wihypertens@wijgnet.com, ot
by telephone: +86-10-85381892. If you submit your manuscript
online, do not make a postal contribution. Repeated online submis-
sion for the same manuscript is strictly prohibited.

MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must be
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample mar-
gins. Style should conform to our house format. Required informa-
tion for each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should be
provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by ICMJE, based on (1) substantial contribu-
tions to conception and design, acquisition of data, or analysis and
interpretation of data; (2) drafting the article or revising it critically
for important intellectual content; and (3) final approval of the ver-
sion to be published. Authors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde Med-
ical College, Chengde 067000, Hebei Province, China. One author
may be represented from two institutions, for example, George
Sgourakis, Department of General, Visceral, and Transplantation
Surgery, Essen 45122, Germany; George Sgourakis, 2nd Surgical
Department, Korgialenio-Benakio Red Cross Hospital, Athens
15451, Greece

Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L. contributed equally
to this work; Wang CL, Liang I, Fu JE Zou CC, Hong F and Wu
XM designed the research; Wang CL, Zou CC, Hong F and Wu
XM performed the research; Xue JZ and Lu JR contributed new
reagents/analytic tools; Wang CL, Liang L. and Fu JF analyzed the
data; and Wang CL, Liang L. and Fu JF wrote the paper.

Supportive foundations: The complete name and number of sup-
portive foundations should be provided, e.g., Supported by National
Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should be
provided. Author names should be given first, then author title, af-
filiation, the complete name of institution, city, postcode, province,
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country, and email. All the letters in the email should be in lower
case. A space interval should be inserted between country name and
email address. For example, Montgomery Bissell, MD, Professor
of Medicine, Chief, Liver Center, Gastroenterology Division, Uni-
versity of California, Box 0538, San Francisco, CA 94143, United
States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, coun-
try number, district number and telephone or fax number, ¢g., Tele-
phone: +86-10-85381892 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision on
acceptance is made only when at least two experts recommend
publication of an article. All peer-reviewers are acknowledged on
Express Submission and Peer-review System website.

Abstract

There are unstructured abstracts (no less than 200 words) and struc-
tured abstracts. The specific requirements for structured abstracts
are as follows:

An informative, structured abstract should accompany each
manuscript. Abstracts of original contributions should be struc-
tured into the following sections: AIM (no more than 20 words;
Only the purpose of the study should be included. Please write the
Aim in the form of “To investigate/study/...”), METHODS (no
less than 140 words for Original Articles; and no less than 80 words
for Brief Articles), RESULTS (no less than 150 words for Original
Articles and no less than 120 words for Brief Articles; You should
present P values where appropriate and must provide relevant data
to illustrate how they were obtained, eg., 6.92 £ 3.86 »s 3.61 £ 1.67,
P <0.001), and CONCLUSION (no mote than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which
reflect the content of the study.

Core tip

Please write a summary of less than 100 words to outline the
most innovative and important arguments and core contents in
your paper to attract readers.

Text

For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRO-
DUCTION, MATERIALS AND METHODS, RESULTS and
DISCUSSION, and should include appropriate Figures and Tables.
Data should be presented in the main text or in Figures and Tables,
but not in both.

Hllustrations

Figures should be numbered as 1, 2, 3, e#., and mentioned clearly in
the main text. Provide a brief title for each figure on a separate page.
Detailed legends should not be provided under the figures. This part
should be added into the text whete the figures are applicable. Keep-
ing all elements compiled is necessary in line-art image. Scale bars
should be used rather than magnification factors, with the length of
the bar defined in the legend rather than on the bar itself. File names
should identify the figure and panel. Avoid layering type ditectly over
shaded or textured areas. Please use uniform legends for the same
subjects. For example: Figure 1 Pathological changes in atrophic gas-
tritis after treatment. A: ..; B: .; C: ;D L Er Ly Bl G Llete It ds
our principle to publish high resolution-figures for the E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e#., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.
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Notes in tables and illustrations

Data that are not statistically significant should not be noted. *P <
0.05, °P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other seties of P values, P < 0.05 and *P < 0.01 are used.
A third series of Pvalues can be expressed as “P < 0.05 and ‘P < 0.01.
Other notes in tables or under illustrations should be expressed as
'F, °F, °F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration,
each curve should be labeled with @, o, m, O, A, /\, ez., in a cer-
tain sequence.
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sions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/or illustrations.
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Express 7 test as 7 (in italics), I test as F (in italics), chi square test as
x’ (in Greek), related coefficient as 7 (in italics), degree of freedom
as v (in Greek), sample number as 7 (in italics), and probability as P (in
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Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pres-
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The format for how to accurately write common units and
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Standard abbreviations should be defined in the abstract and on
first mention in the text. In general, terms should not be abbrevi-
ated unless they are used repeatedly and the abbreviation is helpful
to the reader. Permissible abbreviations are listed in Units, Symbols
and Abbreviations: A Guide for Biological and Medical Editors and
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CSE, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
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7 mass, I volume.
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Biology: H. pylori, E coli, ete.
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revision policies of Baishideng Publishing Group Co., Limited. The
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Proof of financial support
For papers supported by a foundation, authors should provide a copy
of the approval document and serial number of the foundation.

STATEMENT ABOUT ANONYMOUS
PUBLICATION OF THE PEER REVIEWERS'
COMMENTS

In order to increase the quality of peer review, push authors to
carefully revise their manuscripts based on the peer reviewers'
comments, and promote academic interactions among peer re-
viewers, authors and readers, we decide to anonymously publish
the reviewers’ comments and author’s responses at the same time
the manuscript is published online.

PUBLICATION FEE

IWJH is an international, peer-reviewed, OA online journal. Articles
published by this journal are distributed under the terms of the Cre-
ative Commons Attribution Non-commercial License, which pet-
mits use, distribution, and reproduction in any medium and format,
provided the original work is propetly cited. The use is non-com-
mercial and is otherwise in compliance with the license. Authors
of accepted articles must pay a publication fee. Publication fee: 698
USD per article. All invited articles are published free of charge.

May 23,2014 | Volume 4 | Issue2 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights reserved.



	WJHv4i2Cover
	WJH-Editorial Board
	WJHv4i2-Contents
	WJH-4-15
	WJHv4i2-Instructions to authors
	封底

