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EDITORIAL

Clinical pharmacological studies in children: From
exploratory towards confirmation driven methodology
Karel Allegaert
spective, feasibility, relevance, applicability and costs
of clinical pharmacological studies in children can be
significantly improved by new sampling concepts (e.g.,
saliva, urine, dried spot blood) and the systematic introduction of already known information into the trial
design through model based pediatric drug development, that mainly affect feasibility of pharmacokinetic
studies. In contrast, for the pharmacodynamic part of
pediatric studies, development and validation of population specific biomarkers or robust outcome variables
is urgently needed.
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Abstract

Peer reviewer: Sinem Akgül, MD, Assistant Professor, Institute of Population Studies, Hacettepe University, Ankara 06100,
Turkey

Just like children are not small adults, pediatric studies
are not just subgroup-adult studies. Clinical pharmacology aims to predict these effects based on drug,
population and/or patient-specific pharmacokinetics
(concentration-time profiles) and -dynamics (concentration-effect profile). The most essential characteristics of childhood are growth and maturation. Both
phenomena are most prominent during infancy making
the claim that “an infant is not just a small child” as
relevant compared to the paradigm that “a child is not
just a small adult”. From a clinical pharmacology perspective, the consequence of such a dynamic setting is
extensive variability throughout childhood in both the
pharmacokinetics and pharmacodynamics. Trial design
probably has impact on recruitment to an even greater
extent compared to adult studies. In general, if a study
is designed well, with a clear clinical question with
which parents and children can identify, they are likely
to consider participation. Open communication with
all stakeholders involved will most likely result in ethically correct, practically feasible, scientifically sound,
and economical reasonable studies to provide children
with the appropriate treatment. From an academic per-
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WHY PEDIATRIC STUDIES ARE NEEDED
By virtue of their developmental and cognitive abilities,
children are a vulnerable population, depending on adults
for protection. This is also true when participation in a
clinical trial is considered. In addition to adaptations of
the clinical protocol design (e.g., drug formulation, dosing, sampling strategy, and clinical indication), recruitment and retention strategies, incentives and the process
to obtain informed consent must be modified. The current limited experience with pediatric recruitment is the
result of a historical swing. In the 18th and 19th century,
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children were often viewed as “property” of their parents or legal representatives, and frequently recruited
for research, with subsequent protection since the mid
20th century, formalized in e.g., the Helsinki declaration.
Unfortunately, protecting children, got translated to excluding these populations from clinical trials, resulting
in “therapeutic orphans”[1,2]. The danger of extrapolation of findings collected in adults to children has been
recognized and some of the anecdotal errors (chloramphenicol in neonates, formulation errors, human immune
deficiency virus related drugs in children, inappropriate
questionnaires) are well known to the pediatric community. Differences in physiological responses to disease,
in disease characteristics, in treatment modalities and in
drug disposition necessitate collection of age-specific observations at various stages of pediatric maturation[1-3]. At
present, unlicensed or off-label administration of drugs
is frequent and in part depends on disease severity. Ironically, unlicensed or off-label administration is most frequent (60%-80%) the most critically ill patients (neonatal
and pediatric intensive care), still 40%-60% in a pediatric
hospital setting and 20%-40% in ambulatory care[1,2].
This is not without risk: unknown adverse events, poorly
established efficacy, hazardous dose calculation and inappropriate formulation.
Since the late 90ies in the United States (Food and
Drug Administration) and more recently (2006) in Europe
(European Pediatric Regulation, 1901/2006) and in line
with World Health Organization initiatives (Better medicines for children initiative/list of essential medicines),
(legal) frameworks have been developed to re-launch clinical research on drugs in children. In the European Union
(EU), this pediatric regulation governing the development
and authorization of medicines of pediatric use (children
and adolescents aged 0 to 17 years) has been introduced
in December 2006 and entered into force in 2007. This
regulation makes pediatric development an obligation in
the EU for all new medicinal products unless a waiver has
been granted. By making pediatric development mandatory, this regulation will lead to profound changes in pediatric (drug) development and will increase the number of
studies performed in the pediatric population[3-5].
Effective implementation of such a launch necessitates
collaboration of all stakeholders involved in search for a
“good clinical practice” approach: i.e., ethically correct,
practically feasible, scientifically sound, and economical
reasonable. Open communication between the stakeholders (patients and their parents, academia, industry and
government) will be crucial to achieve the common goal,
i.e., to reduce off-label use of medicines in children so
that their medical treatment is based on evidence and on
understanding developmental physiology. From an industrial or clinical research organization point of view, this
will necessitate networking and collaboration with health
care professionals, initially and mainly trained for clinical
care and parents/patients. For health care professionals,
this necessitates readiness to develop clinical research
networks and specific research skills in addition to the
clinical care.
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Parent/child

Industry/sponsor
Health care provider

Trial design

Figure 1 Stakeholder approach in studies related to pediatric clinical
pharmacology.

TRIAL DESIGN, A STAKEHOLDER
APPROACH
Besides regulatory requirements for receiving approval
and final marketing authorization, the clinical trial design
of pediatric studies probably effects recruitment to a
greater extent than in adult studies (Figure 1). In general,
the more complex and the more invasive, the harder to recruit. To enhance recruitment, the study should aim to use
patients as close to the clinical situation as possible. Potential risks and inconveniences perceived to be of relevance
in children include discomfort, inconvenience, pain, fear,
separation from parents and family, effects on growing
and developing organs, and size or volume of biological
samples[1-3]. A feasible trial design, which do not impose
a burden markedly beyond routine clinical care should be
aimed for. Use of placebo in children is more restricted,
because children cannot consent. Placebo should not be
used when it means withholding effective treatment[2,5]. As
the level of evidence in favour of an effective treatment
increases, the ethical justification for placebo decreased.
Placebo use in not equivalent to absence of treatment,
but could be used on top of standard care. As many
medicines used in children have not been fully assessed
and authorized, medicinal products without marketing
authorisation may be considered suitable as controls if
they represent standard of care. The inclusion of an active control product not authorised in a clinical trial to be
entered in a marketing authorisation file, should always be
discussed with a scientific body of a (national) competent
authority. In this editorial, we would like to focus on the
contributions that can be made by academic research centers to further improve the study design, both for aspects
of pharmacokinetics as well as -dynamics[6-13].

HOW CAN ACADEMIA IMPROVE THE
CLINICAL TRIAL DESIGN IN PEDIATRIC
CLINICAL PHARMACOLOGY?
When a drug is prescribed, it is with the intention to attain a proportional therapeutic effect, preferably without
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Developmental clinical pharmacology

Does the model reflect the knowledge on developmental biology?

Differences related to pharmacokinetics have to be explored
before differences in pharmacodynamics can be evaluated

Does the model makes sense ?

External cross validation

Drug

Dose

Conc

Does the model predict another dataset?
(another compound, same disposition profile)

Effect
External validation

Pharmacokinetics

Does the model predict another dataset?
(same compound, preferably prospective, validation)

Pharmacodynamics

Internal validation

Figure 2 Developmental pharmacology covers both developmental pharmacokinetics (concentration-time) as well as developmental pharmacodyn-amics (concentration-effect).

Does the model predict the initial dataset?

Initial population pharmacokinetic model

side-effects. Clinical pharmacology aims to predict these
effects based on drug, population and/or patient-specific
pharmacokinetics (concentration-time profiles) and
-dynamics (concentration-effect profile) (Figure 2). The
most essential characteristics of childhood are growth
and maturation. Both phenomena are most prominent
during infancy making the claim that “an infant is not
just a small child” as relevant compared to the more
commonly used paradigm that “a child is not just a small
adult”. From a clinical pharmacology perspective, the
consequence of such a dynamic setting is extensive variability throughout childhood in both the pharmacokinetics and pharmacodynamics[1].

Estimates and its covariates, predictability

Figure 3 Concept of stepwise integration of available pharmacokinetic
knowledge into model development and validation.

setting. Besides internal and external validation, prospective clinical trials, which allow for the evaluation of the
model-based dosing regimens are needed, not only to
adjust the proposed dosing regimen, but also to convince
pediatricians to use the information that has been generated using these modeling exercises [7-11]. This general
concept has been illustrated in Figure 3. The development and validation of analytic methods adapted for
pediatric applications and the modeling and simulation
concept should be further developed within the academic
research groups active in the field of pediatrics.

Pharmacokinetics
Differences related to pharmacokinetics have to be explored before differences in pharmacodynamics can be
evaluated (Figure 2). The feasibility to perform studies
in children relates in part to the introduction of adapted
sampling techniques (e.g., saliva samples, dried spots
blood) and more accurate quantification of metabolites
in low volume samples. In addition, the burden for each
individual infant can be further minimized by modeling
and simulation approaches using non-linear mixed effect
modeling to develop effective and safe dosing regimens
since these population pharmacokinetic approaches
result in the capability to analyze sparse, unbalanced
datasets[7-11]. The variability can - to a certain extent - be
anticipated. We would like to raise awareness in the pediatric clinical research community for the relevance of
“rich data sets” that contain clinical characteristics and
concentration-time (pharmacokinetics) or concentrationeffect (pharmacodynamics) profiles: the description of a
compound specific pattern is beyond compound specific
relevance since it reflects maturational changes[7-11].
The maturational patterns described and the extent
of the impact of covariates can be used to predict in vivo
time-concentration profiles for compounds that undergo
similar routes of elimination. However, following initial
development, the clinical research community still fails
to a certain extent to validate such models in the clinical

WJCP|www.wjgnet.com

Pharmacodynamics
Improved knowledge on developmental pharmacokinetics is in the majority of drugs only a first, but essential
step to describe the impact of maturation on the concentration/effect relation (Figure 2). Similar to the expansion of biomarker research in adult medicine, there is an
active search for valid biomarkers to evaluate effects and
side effects of interventions in children[12,13]. In essence, a
biomarker is a characteristic or quantitative indicator that
reflects either normal biologic processes, or pathological
processes or pharmacological responses[13-16].
Since the research field of clinical pediatrics is broad,
we would like to use an illustrative, anecdotal approach to
make this point obvious for the readers.
Pulmonary hypertension: How to adapt the 6 min walking test routinely used in adults to quantify the impact
of therapeutic interventions (e.g., endarterectomy, pharmacological, physiotherapy) for children, infants or even
neonates[17-19]?
Depression in children: To quantify the severity of a
depression, questionnaires are used. However, these
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questionnaires (e.g., sleeping disorders, vital signs, sexual
dysfunction) need validation in adolescence or childhood[20-22].

2
3	

Gastro-oesophageal reflux disease in infants: While
outcome in adults is based on subjective comfort and on
findings during gastroscopy, the symptoms (crying, apnoea, milk intake) are different in infants[23-25].

4

Long term neurodevelopmental outcome: Although assessment based on Bayley scales or similar does result in
quantitative results, early (first 12-18 mo) developmental
assessment is only a weak (sensitivity, specificity) predictor for late neurodevelopmental outcome. This outcome
is further biased by social factors and seems not to remain stable over time[26-29].

5

6

Renal failure: Creatinine reference values in neonates
depend on birth weight, postnatal age but also on the
measurement technique (either Jaffe or enzymatic quantification) applied[30-36].

7

8

Progressive neuromuscular diseases, type Duchenne:
How to quantify the impact of a given intervention on
muscular strength and to what extent is such a biomarker
also of clinical relevance in children[37,38]?

9

Biomarkers for patent ductus arteriosus: How sensitive
and specific are clinical symptoms, specific flow measurements by echocardiography or should we consider the
N-terminal pro-brain-type natriuretic peptide measurement[15,16,39]?

10

11

Developmental pharmacology as a driver of clinical
research in children
Since the implementation of the pediatric regulation in
the United States and the subsequent initiatives throughout the world including Europe, there is an increase in
ongoing research in the field of pediatric product development[40]. The results obtained during such a pediatric
product development however are beyond the compound
specific observations[40-45]. Research groups are made to
collaborate and to agree on assessment tools, definitions
and treatment strategies, and results obtained can be extrapolated to other compounds or other subpopulation
within the pediatric age range[46-50]. The advantage of such
an extrapolation is that the clinical research can shift from
exploratory approach to confirmation, hypothesis-driven
methods[7-13]. Collaborative efforts to improve research
tools on pharmacokinetics (e.g., model-based pediatric
medicinal development) and -dynamics (e.g., biomarkers)
likely will result not only in improved pediatric drug therapy in near future, but are also a potent drivers to learn
more of the intriguing world of developmental life[7-13].

12
13	
14
15

16
17
18
19
20
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Santa Monica, CA, United States
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Dubai, United Arab Emirates
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May 3-7, 2013
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Washington, WA, United States
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Thessaloniki, Greece
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Baltimore, MA, United States
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in Pediatrics and Child Health
Moscow, Russia
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Seattle, WA, United States
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Istanbul, Turkey
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The Contribution of Epigenetics in
Pediatric Environmental Health
San Francisco, CA, United States

Pediatrics
Washington DC, United States
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3rd Essentials in Primary Care CME
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Florida
Palm Coast, FA, United States

May 31 - June 2, 2012
Adolescent Health Care
San Francisco, CA, United States
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Essentials in Primary Care CME
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Florida
Palm Coast, FA, United States

May 31 - June 2, 2012
Spanish Society of Pediatric Neurology 36th Annual Meeting 2012
Santander, Spain
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Pediatric - Review for Primary Care
Sedona, AZ, United States

October 23-28, 2012
59th AACAP Annual Meeting
San Francisco, CA, United States
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International Congress on Paediatric
Airway
Chennai, India
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London, United Kingdom

September 11, 2012
Developmental Behavioral Pediatrics Symposium
Riyadh, Saudi Arabia

June 30 - July 2, 2012
11th International Congress on Pediatric Pulmonology
Bangkok, Thailand
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4th conference of the European
Paediatric Formulation Initiative
Prague, Czech Republic

July 2-6, 2012
20th Annual Primary Care Conference
Kiawah Island, SC, United States

September 20-21, 2012
The Pediatric Emergency Medicine
Resource
Las Palmas, Spain

July 7-14, 2012
33rd World Medical and Health
Games - Antalya 2012
Antalya, Turkey

September 20-23, 2012
ESPE 2012 - European Society for
Paediatric Endocrinology Annual
Meeting
Leipzig, Germany

July 20-21, 2012
4th International Workshop on HIV
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Istanbul, Turkey
October 10-13, 2012
ISPAD 2012 - 38th International
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Istanbul, Turkey
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online, open-access (OA), journal supported by an editorial board
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The biggest advantage of the OA model is that it provides free,
full-text articles in PDF and other formats for experts and the public without registration, which eliminates the obstacle that traditional
journals possess and usually delays the speed of the propagation
and communication of scientific research results. The open access
model has been proven to be a true approach that may achieve the
ultimate goal of the journals, i.e. the maximization of the value to
the readers, authors and society.

Aims and scope
The aim of WJCP is to report rapidly new theories, methods and
techniques for prevention, diagnosis, treatment, rehabilitation and
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and abnormalities. WJCP covers fetal diseases, inborn, newborn
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medicine, evidence-based medicine and epidemiology. The journal
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of applied and basic research in fields related to pediatrics, such as
immunology, physiopathology, cell biology, pharmacology, medical
genetics, and pharmacology of Chinese herbs.

Maximization of personal benefits
The role of academic journals is to exhibit the scientific levels of
a country, a university, a center, a department, and even a scientist,
and build an important bridge for communication between scientists
and the public. As we all know, the significance of the publication
of scientific articles lies not only in disseminating and communicating innovative scientific achievements and academic views, as well
as promoting the application of scientific achievements, but also in
formally recognizing the "priority" and "copyright" of innovative
achievements published, as well as evaluating research performance
and academic levels. So, to realize these desired attributes of WJCP
and create a well-recognized journal, the following four types of
personal benefits should be maximized. The maximization of personal benefits refers to the pursuit of the maximum personal benefits in a well-considered optimal manner without violation of the
laws, ethical rules and the benefits of others. (1) Maximization of
the benefits of editorial board members: The primary task of editorial board members is to give a peer review of an unpublished scientific article via online office system to evaluate its innovativeness,
scientific and practical values and determine whether it should be
published or not. During peer review, editorial board members can
also obtain cutting-edge information in that field at first hand. As
leaders in their field, they have priority to be invited to write articles
and publish commentary articles. We will put peer reviewers’ names
and affiliations along with the article they reviewed in the journal to
acknowledge their contribution; (2) Maximization of the benefits
of authors: Since WJCP is an OA journal, readers around the world
can immediately download and read, free of charge, high-quality,
peer-reviewed articles from WJCP official website, thereby realizing
the goals and significance of the communication between authors
and peers as well as public reading; (3) Maximization of the benefits
of readers: Readers can read or use, free of charge, high-quality
peer-reviewed articles without any limits, and cite the arguments,
viewpoints, concepts, theories, methods, results, conclusion or facts
and data of pertinent literature so as to validate the innovativeness,
scientific and practical values of their own research achievements,
thus ensuring that their articles have novel arguments or viewpoints,
solid evidence and correct conclusion; and (4) Maximization of the
benefits of employees: It is an iron law that a first-class journal is
unable to exist without first-class editors, and only first-class editors
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Columns
The columns in the issues of WJCP will include: (1) Editorial: To introduce and comment on the substantial advance and its importance
in the fast-developing areas; (2) Frontier: To review the most representative achievements and comment on the current research status
in the important fields, and propose directions for the future research;
(3) Topic Highlight: This column consists of three formats, including (A) 10 invited review articles on a hot topic, (B) a commentary
on common issues of this hot topic, and (C) a commentary on the
10 individual articles; (4) Observation: To update the development
of old and new questions, highlight unsolved problems, and provide
strategies on how to solve the questions; (5) Guidelines for Clinical
Practice: To provide guidelines for clinical diagnosis and treatment; (6)
Review: To systemically review the most representative progress and
unsolved problems in the major scientific disciplines, comment on
the current research status, and make suggestions on the future work;
(7) Original Articles: To originally report the innovative and valuable
findings in pediatrics; (8) Brief Articles: To briefly report the novel
and innovative findings in pediatrics; (9) Case Report: To report a rare
or typical case; (10) Letters to the Editor: To discuss and make reply
to the contributions published in WJCP, or to introduce and comment on a controversial issue of general interest; (11) Book Reviews:
To introduce and comment on quality monographs of pediatrics; and
(12) Guidelines: To introduce consensuses and guidelines reached
by international and national academic authorities worldwide on the
research in pediatrics.
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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
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sake of transparency in regard to the performance and reporting of
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Online submissions
Manuscripts should be submitted through the Online Submission
System at: http://www.wjgnet.com/esps/. Authors are highly recommended to consult the ONLINE INSTRUCTIONS TO AUTHORS (http://www.wjgnet.com/2219-2808/g_info_20100722180909.
htm) before attempting to submit online. For assistance, authors
encountering problems with the Online Submission System may
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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 clearly 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 World Medical Association (Declaration of Helsinki, 1964, as revised in 2004).

MANUSCRIPT PREPARATION

Statement of human and animal rights
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Abstract
There are unstructured abstracts (no less than 256 words) and
structured abstracts (no less than 480). The specific requirements
for structured abstracts are as follows:
An informative, structured abstracts of no less than 480 words
should accompany each manuscript. Abstracts for original contributions should be structured into the following sections. AIM (no
more than 20 words): Only the purpose should be included. Please
write the aim as the form of “To investigate/study/…; MATERIALS AND METHODS (no less than 140 words); RESULTS (no
less than 294 words): You should present P values where appropriate and must provide relevant data to illustrate how they were obtained, e.g. 6.92 ± 3.86 vs 3.61 ± 1.67, P < 0.001; CONCLUSION (no
more than 26 words).

typed in 1.5 line spacing and 12 pt. Book Antiqua with ample margins. Style should conform to our house format. Required information 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 contributions 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 version to be published. Authors should meet conditions 1, 2, and 3.

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

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, XuChen Zhang, Li-Xin Mei, Department of Pathology, Chengde
Medical 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

Text
For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRODUCTION, 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. The main text format of these sections, editorial,
topic highlight, case report, letters to the editors, can be found at:
http://www.wjgnet.com/2219-2808/g_info_20100725072755.htm.

Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L contributed equally
to this work; Wang CL, Liang L, Fu JF, 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.

Illustrations
Figures should be numbered as 1, 2, 3, etc., 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 where the figures
are applicable. Figures should be either Photoshop or Illustrator files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wjgnet.com/1007-9327/13/4520.
pdf; http://www.wjgnet.com/1007-9327/13/4554.pdf; http://
www.wjgnet.com/1007-9327/13/4891.pdf; http://www.
wjgnet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping 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 directly over shaded or textured
areas. Please use uniform legends for the same subjects. For example: Figure 1 Pathological changes in atrophic gastritis after treatment. A: ...; B: ...; C: ...; D: ...; E: ...; F: ...; G: …etc. It is our principle
to publish high resolution-figures for the printed and E-versions.

Supportive foundations: The complete name and number of supportive 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, affiliation, the complete name of institution, city, postcode, province,
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, University of California, Box 0538, San Francisco, CA 94143, United States.
montgomery.bissell@ucsf.edu
Telephone and fax: Telephone and fax should consist of +, country number, district number and telephone or fax number, e.g. Telephone: +86-10-85381892 Fax: +86-10-85381893

Tables
Three-line tables should be numbered 1, 2, 3, etc., 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.

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision for
acceptance is made only when at least two experts recommend
an article for publication. Reviewers for accepted manuscripts are
acknowledged in each manuscript, and reviewers of articles which
were not accepted will be acknowledged at the end of each issue.
To ensure the quality of the articles published in WJCP, reviewers of accepted manuscripts will be announced by publishing the
name, title/position and institution of the reviewer in the footnote
accompanying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shanghai, Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong
University, Shanghai, China; Professor Xin-Wei Han, Department
of Radiology, The First Affiliated Hospital, Zhengzhou University,
Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan University, Chengdu, Sichuan Province, China.
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Notes in tables and illustrations
Data that are not statistically significant should not be noted. aP <
0.05, bP < 0.01 should be noted (P > 0.05 should not be noted). If
there are other series of P values, cP < 0.05 and dP < 0.01 are used.
A third series of P values can be expressed as eP < 0.05 and fP < 0.01.
Other notes in tables or under illustrations should be expressed as
1
F, 2F, 3F; 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 ●, ○, ■, □, ▲, △, etc., in a certain sequence.

III

August 8, 2012|Volume 1|Issue 2|

Instructions to authors
PMCID:2516377 DOI:10.1161/01.HYP.0000035706.28494.
09]
Both personal authors and an organization as author
5
Vallancien G, Emberton M, Harving N, van Moorselaar RJ;
Alf-One Study Group. Sexual dysfunction in 1, 274 European
men suffering from lower urinary tract symptoms. J Urol
2003; 169: 2257-2261 [PMID: 12771764 DOI:10.1097/01.ju.
0000067940.76090.73]
No author given
6
21st century heart solution may have a sting in the tail. BMJ
2002; 325: 184 [PMID: 12142303 DOI:10.1136/bmj.325.
7357.184]
Volume with supplement
7
Geraud G, Spierings EL, Keywood C. Tolerability and safety
of frovatriptan with short- and long-term use for treatment
of migraine and in comparison with sumatriptan. Headache
2002; 42 Suppl 2: S93-99 [PMID: 12028325 DOI:10.1046/
j.1526-4610.42.s2.7.x]
Issue with no volume
8
Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.10
97/00003086-200208000-00026]
No volume or issue
9
Outreach: Bringing HIV-positive individuals into care. HRSA
Careaction 2002; 1-6 [PMID: 12154804]

Acknowledgments
Brief acknowledgments of persons who have made genuine contributions to the manuscript and who endorse the data and conclusions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/or illustrations.

REFERENCES

Coding system
The author should number the references in Arabic numerals according to the citation order in the text. Put reference numbers in
square brackets in superscript at the end of citation content or after
the cited author’s name. For citation content which is part of the
narration, the coding number and square brackets should be typeset
normally. For example, “Crohn’s disease (CD) is associated with
increased intestinal permeability[1,2]”. If references are cited directly
in the text, they should be put together within the text, for example,
“From references[19,22-24], we know that...”
When the authors write the references, please ensure that the
order in text is the same as in the references section, and also ensure
the spelling accuracy of the first author’s name. Do not list the same
citation twice.
PMID and DOI
Pleased provide PubMed citation numbers to the reference list, e.g.
PMID and DOI, which can be found at http://www.ncbi.nlm.nih.
gov/sites/entrez?db=pubmed and http://www.crossref.org/SimpleTextQuery/, respectively. The numbers will be used in E-version
of this journal.

Books
Personal author(s)
10 Sherlock S, Dooley J. Diseases of the liver and billiary system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296
Chapter in a book (list all authors)
11 Lam SK. Academic investigator’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer
disease: investigation and basis for therapy. New York: Marcel
Dekker, 1991: 431-450
Author(s) and editor(s)
12 Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2nd ed. Wieczorek RR, editor. White Plains (NY): March of
Dimes Education Services, 2001: 20-34
Conference proceedings
13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V.
Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56
Conference paper
14 Christensen S, Oppacher F. An analysis of Koza's computational effort statistic for genetic programming. In: Foster JA,
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic
programming. EuroGP 2002: Proceedings of the 5th European Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191
Electronic journal (list all authors)
15 Morse SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm
Patent (list all authors)
16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. Flexible endoscopic grasping and cutting device and positioning tool
assembly. United States patent US 20020103498. 2002 Aug 1

Style for journal references
Authors: the name of the first author should be typed in bold-faced
letters. The family name of all authors should be typed with the initial letter capitalized, followed by their abbreviated first and middle
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, BoRong Pan as Pan BR). The title of the cited article and italicized
journal title (journal title should be in its abbreviated form as shown
in PubMed), publication date, volume number (in black), start page,
and end page [PMID: 11819634 DOI: 10.3748/wjg.13.5396].
Style for book references
Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial
letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, BoRong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.
Format
Journals
English journal article (list all authors and include the PMID where applicable)
1
Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
Kubale R, Feuerbach S, Jung F. Evaluation of quantitative contrast harmonic imaging to assess malignancy of liver tumors:
A prospective controlled two-center study. World J Gastroenterol
2007; 13: 6356-6364 [PMID: 18081224 DOI: 10.3748/wjg.13.
6356]
Chinese journal article (list all authors and include the PMID where applicable)
2
Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic
effect of Jianpi Yishen decoction in treatment of Pixu-diarrhoea. Shijie Huaren Xiaohua Zazhi 1999; 7: 285-287
In press
3
Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature
of balancing selection in Arabidopsis. Proc Natl Acad Sci USA
2006; In press
Organization as author
4
Diabetes Prevention Program Research Group. Hypertension, insulin, and proinsulin in participants with impaired glucose tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462

WJCP|www.wjgnet.com

Statistical data
Write as mean ± SD or mean ± SE.
Statistical expression
Express t test as t (in italics), F test as F (in italics), chi square test as
2
χ (in Greek), related coefficient as r (in italics), degree of freedom
as υ (in Greek), sample number as n (in italics), and probability as P (in
italics).

IV

August 8, 2012|Volume 1|Issue 2|

Instructions to authors
Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pressure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, c (glucose) 6.4 ± 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 mg/L; CO2 volume
fraction, 50 mL/L CO2, not 5% CO2; likewise for 40 g/L formaldehyde, not 10% formalin; and mass fraction, 8 ng/g, etc. Arabic
numerals such as 23, 243, 641 should be read 23 243 641.
The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/2219-2808/
g_info_20100725073806.htm.

g_info_20100725073214.htm
Guidelines: http://www.wjgnet.com/2219-2808/
g_info_20100725073300.htm

SUBMISSION OF THE REVISED MANUSCRIPTS
AFTER ACCEPTED

Authors must revise their manuscript carefully according to the
revision policies of Baishideng Publishing Group Co., Limited. The
revised version, along with the signed copyright transfer agreement,
responses to the reviewers, and English language Grade B certificate
(for non-native speakers of English), should be submitted to the
online system via the link contained in the e-mail sent by the editor.
If you have any questions about the revision, please send e-mail to
esps@wjgnet.com.

Abbreviations
Standard abbreviations should be defined in the abstract and on
first mention in the text. In general, terms should not be abbreviated 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
Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbreviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSF, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.

Language evaluation
The language of a manuscript will be graded before it is sent for
revision. (1) Grade A: priority publishing; (2) Grade B: minor language polishing; (3) Grade C: a great deal of language polishing
needed; and (4) Grade D: rejected. Revised articles should reach
Grade A or B.
Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/2219-2808/g_info_20100725073726.htm.

Italics
Quantities: t time or temperature, c concentration, A area, l length,
m mass, V volume.
Genotypes: gyrA, arg 1, c myc, c fos, etc.
Restriction enzymes: EcoRI, HindI, BamHI, Kbo I, Kpn I, etc.
Biology: H. pylori, E coli, etc.

Responses to reviewers
Please revise your article according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
comments can be found at: http://www.wjgnet.com/2219-2808/
g_info_20100725073445.htm.

Examples for paper writing
Editorial: http://www.wjgnet.com/2219-2808/
g_info_20100725071851.htm

Proof of financial support
For paper supported by a foundation, authors should provide a
copy of the document and serial number of the foundation.

Frontier: http://www.wjgnet.com/2219-2808/
g_info_20100725071932.htm

Links to documents related to the manuscript
WJCP will be initiating a platform to promote dynamic interactions
between the editors, peer reviewers, readers and authors. After a
manuscript is published online, links to the PDF version of the
submitted manuscript, the peer-reviewers’ report and the revised
manuscript will be put on-line. Readers can make comments on
the peer reviewer’s report, authors’ responses to peer reviewers,
and the revised manuscript. We hope that authors will benefit from
this feedback and be able to revise the manuscript accordingly in a
timely manner.

Topic highlight: http://www.wjgnet.com/2219-2808/
g_info_20100725072121.htm
Observation: http://www.wjgnet.com/2219-2808/
g_info_20100725072232.htm
Guidelines for basic research: http://www.wjgnet.com/2219-2808/
g_info_20100725072344.htm
Guidelines for clinical practice: http://www.wjgnet.
com/2219-2808/g_info_20100725072543.htm

Science news releases
Authors of accepted manuscripts are suggested to write a science
news item to promote their articles. The news will be released rapidly at EurekAlert/AAAS (http://www.eurekalert.org). The title for
news items should be less than 90 characters; the summary should
be less than 75 words; and main body less than 500 words. Science
news items should be lawful, ethical, and strictly based on your
original content with an attractive title and interesting pictures.

Review: http://www.wjgnet.com/2219-2808/
g_info_20100725072656.htm
Original articles: http://www.wjgnet.com/2219-2808/
g_info_20100725072755.htm
Brief articles: http://www.wjgnet.com/2219-2808/
g_info_20100725072920.htm

Publication fee
WJCP is an international, peer-reviewed, OA, online journal. Articles
published by this journal are distributed under the terms of the
Creative Commons Attribution Non-commercial License, which
permits use, distribution, and reproduction in any medium, provided
the original work is properly cited, the use is non commercial and is
otherwise in compliance with the license. Authors of accepted articles must pay a publication fee. Publication fee: 600 USD per article.
Editorial, topic highlights, book reviews and letters to the editor are
published free of charge.

Case report: http://www.wjgnet.com/2219-2808/
g_info_20100725073015.htm
Letters to the editor: http://www.wjgnet.com/2219-2808/
g_info_20100725073136.htm
Book reviews: http://www.wjgnet.com/2219-2808/

WJCP|www.wjgnet.com

V

August 8, 2012|Volume 1|Issue 2|

