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should be adopted in future cost-of-transfusion studies. In particular, we address the supply and demand
dilemma associated with blood and blood components;
evaluate the economic impact of transfusion-related
adverse outcomes on overall blood utilization; discuss
hemovigilance as it contributes not to the expense, but
also the safety of transfusion; review previous cost-oftransfusion studies; and summarize the ABC approach
and its utility as a methodology for estimating transfusion costs.
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Abstract
Blood is a scarce and costly resource to society. Therefore, it is important to understand the costs associated
with blood, blood components, and blood transfusions.
Previous studies have attempted to account for the cost
of blood but, because of different objectives, perspectives, and methodologies, they may have underestimated the true (direct and indirect) costs associated with
transfusions. Recognizing these limitations, a panel
of experts in blood banking and transfusion medicine
gathered at the Cost of Blood Consensus Conference
to identify a set of key elements associated with whole
blood collection, transfusion processes, follow-up, and
to establish a standard methodology in estimating
costs. Activity-based costing (ABC), the proposed allinclusive reference methodology, is expected to produce standard and generalizable estimates of the cost
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INTRODUCTION
Blood and its components are critical health care resources. Globally, around 92 million red blood cell (RBC) units
are collected each year[1]. According to the 2009 US National Blood Collection and Utilization Survey, approximately 15 million units of whole blood and RBCs were
transfused in the US in 2008, and this was not statistically
different from 2006 despite a 15.8% decline in overall
blood utilization[2]. If current trends continue, then by
2020 US transfusion demand is projected to exceed collections[3]. Also, past research has long predicted a surplus
of blood transfusions vs RBC collections in the future of
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the US blood supply[4-10], an ideal solution has not been
found after decades of intense effort.
Even when sufficient blood is available, collecting
and maintaining a supply free of potentially infectious
viruses and bacteria is extremely costly[11]. In a costeffectiveness analysis, Jackson et al[12] evaluated the effects
of implementing nucleic acid testing (NAT) and found
that whole-blood donation NAT for human immunodeficiency virus and hepatitis C virus would cost between
$155 million and $428 million per year in the US, with an
additional $39 million to $140 million per year by adding
hepatitis B virus NAT.
With blood donor pools shrinking owing to an aging
population and stringent donor qualifications[13,14]; with
costs escalating due to new screening technologies to assure a safe blood supply[15,16]; and with demand increasing
from rising hematologic and oncologic diseases[17,18], perioperative procedures[19,20], and myelosuppressive therapies[21,22], blood has become a costly and scarce resource.
Additional factors that may contribute to the steadily
increasing costs of blood include: processing; collecting
and administering blood and blood components; hospital
liability insurance and overhead; recruiting and retaining
blood donors; and shortages of trained personnel[23].
In a 1991 study, Forbes et al[24] examined RBC transfusion costs in a group of randomly selected teaching hospitals and estimated the mean cost of transfusing one unit
of blood to be $155 (1991 US dollars). Lubarsky et al[25]
found similar results and determined that the total cost to
Duke University Medical Center of a perioperative RBC
transfusion was $151.20 (1991-1992 US dollars). Another
study[26] calculated the cost of RBC transfusion either
preoperatively or in the operating room during hemodilution. Direct cost of purchasing and indirect costs of
preparation resulted in an overall cost of $107.26 (1994
US dollars) for the first unit of allogeneic packed RBC
transfused. A second unit was slightly less costly ($100.89),
because no type and screen was required and the same
delivery set and filter could be used.
Yet, despite rising costs of blood, cost estimation
methods have varied from study to study[27]. This is due
to the lack of a uniform methodology to completely
describe and correctly allocate all the contributing cost
elements, “beginning with blood collection, continuing
through pretransfusion preparation and transfusion administration, and lasting throughout follow-up[28]”. Without a harmonizing tool, we are likely to underestimate the
true (direct and indirect) cost of blood utilization. Recognizing these limitations, a panel of experts from blood
collection facilities, government agencies, academia, hospitals, and practitioners in transfusion medicine gathered
at the Cost of Blood Consensus Conference (COBCON)
to identify a set of key elements associated with whole
blood collection, transfusion processes, follow-up, and to
establish a standard methodology in estimating costs[23].
Activity-based costing (ABC), the proposed all-inclusive
reference methodology, is expected to produce standard
and generalizable estimates of the cost of blood trans-
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fusion and it should prove useful to payers, buyers, and
society (all of whom bear the cost of blood)[23].
In this article, we argue that the ABC approach should
be adopted in future cost-of-transfusion studies. In particular, we address the supply and demand dilemma associated with blood and blood components. We also evaluate the economic impact of transfusion-related adverse
outcomes on overall blood utilization. Hemovigilance is
discussed as it contributes not only to the expense but
also the safety of transfusion. We then review previous
cost-of-transfusion studies. We conclude by summarizing
the ABC approach and its utility as a methodology for
estimating transfusion costs.

SUPPLY AND DEMAND DILEMMA
By 2020, the US population is projected to increase by
approximately 10%; however, the major donor population (aged 16-64 years) will increase by only 5.2%, while
those 65 years and older will increase 36.2% from 40.2
million to 54.8 million[3]. The 65 years and older age
group will shift from 13.0% to 16.1% of the total population, resulting in a 3.1% increase[3]. Given that this particular group of seniors uses the majority of the blood
supply, the US will be facing a major challenge in meeting
the transfusion needs of the nation.
Early work performed in a well-defined population in
Olmsted County, Minnesota, from 1989 through 1992,
showed that 53.3% of RBC units were transfused into
patients older than 65 years[29]. More importantly, the
probability of receiving a transfusion of RBCs in any
year rises by 20-fold within the 40-65 years old age group.
Rogers et al[30] reported similar findings of blood use in a
nationally representative sample of the older US population: 31% of Americans older than 65 years received at
least one transfusion within a 10-year period and 5.8%
experienced repeated transfusion-related visits to hospitals or health care providers within 30 d. Furthermore,
older Americans who lived in the South were most likely
to receive a transfusion (34%), independent of demographic and health-related factors, whereas those who
lived in the West were the least likely (26%).
Similar results have been observed in other countries.
For example, in Finland, RBC consumption markedly
increased with increasing age among recipients, beginning at around 50 years of age, and 70- to 80-year-olds
have an eight-fold higher RBC consumption than 20- to
40-year-olds[31]. In the German federal state Mecklenburg-Pomerania with a population of 1 707 266 inhabitants, researchers were able to track the vast majority of
hospital transfusion and blood bank donation records for
a 1-year period[32]. The patient group 65 years and older is
predicted to grow by 26.4%, whereas the potential blood
donor group aged 18 to 68 years may decline by 16.1%
in this region. Assuming no changes in donation patterns
and medical indications for blood use, these opposing
forces are projected to result in a 47% (56 000 RBC
units) shortfall in the blood supply by 2020. Comparable
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trends have been observed in Northern England [33],
Western Australia[34], and Denmark and Sweden[35]. Unless offset by increased donations or reduced blood use,
or an alternative source, blood shortages are likely in the
foreseeable future and may revolutionize health care to
an increasingly aging population.

(OR, 1.77), and wound complications (OR, 1.87).
According to the past literature, there are many adverse outcomes to transfusion that may occur, and hypotheses about what causes adverse outcomes in transfusion also vary. But, more importantly, if there is a causal
relationship between transfusion and adverse outcomes,
then these unintended consequences will translate into
additional health care costs and may prove to be one
of the most costly contributors to health care expenditures[50].

TRANSFUSION-RELATED ADVERSE
OUTCOMES
A safe and secure blood supply is a prerequisite for the
delivery of modern health care, but it is provided at a
cost of £500 million per year to the UK National Health
Service[36]. This cost, which has doubled over the past
10 years, may further increase as additional precautions
are implemented to prevent the risk of transmission of
infectious agents[36]. Concerns have been expressed as to
whether such large expense for small increments in safety
are justified[37], and past research[38-43] has investigated the
impact of adverse outcomes on transfusion costs. For instance, using cost-utility analysis, autologous transfusion
would be considered an expensive strategy if there were
no increased risk of bacterial infection with allogeneic
transfusion (relative risk of 1.0)[39]. In contrast, autologous transfusion would result in improved outcomes at
a reasonable cost, if the relative risk of bacterial infection after allogeneic transfusion exceeds 1.1. And if the
relative risk exceeds 2.4, autologous transfusion would
prevail over allogeneic transfusion, leading to both lower
costs and better outcomes.
While blood transfusion has been shown to be independently associated with adverse outcomes, such as increased morbidity and mortality, postoperative infections,
lung injury, and length of hospital stay[44-47], it is difficult
to point to transfusion as the cause of the problem. Hemodynamic instability and other effects of acute blood
loss (along with associated patient comorbidities) may
contribute to the occurrence of adverse outcomes. However, it is difficult to establish the relative contribution of
every possible condition and their interactions.
For example, one study[48] examined patients who
received either “newer blood” (blood stored for 14 d or
less) (n = 2872) or “older blood” (blood stored for more
than 14 d) (n = 3130) during cardiac surgery. Transfusion
of red cells stored for more than 2 wk was associated with
a significantly increased risk of postoperative complications and reduced short-term and long-term survival,
suggesting that RBC age may be the cause of adverse outcomes, and not transfusion itself. Glance et al[49] derived a
different conclusion, when investigating the association
of transfusion and mortality and morbidity in 10 100
patients who underwent general, vascular, or orthopedic
surgery. Intraoperative blood transfusion was associated
with a higher risk of death in surgical patients with severe
anemia [odds ratio (OR), 1.29]. Also, the negative impact
on outcome was substantial: transfusions of one or two
units of RBCs resulted in more pulmonary complications
(OR, 1.76), sepsis (OR, 1.43), thromboembolic events
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IMPROVING SAFETY THROUGH
HEMOVIGILANCE
Hemovigilance has become an integral part of the safety
concept in blood transfusion. Its purpose is to assure
surveillance of blood transfusion activities, collect data
on sequelae of blood transfusion, inform health policy,
improve transfusion standards, assist in the formulation
of guidelines in the field, and increase the safety and
quality of the entire transfusion process[51,52]. Although
increasing attention is being paid to hemovigilance worldwide[53-57], there are significant differences from country
to country in terms of definition, organizational schemes,
state of development, and implementation[51,52].
For example, in response to past failures in the safety
of its blood supply, France has established a national
system with two separate parallel institutional avenues:
that of the regulator (Agence Française de Sécurité Sanitaire des Produits de Santé) and that of the operator
(Etablissement Français du Sang)[52]. Both have centralized head offices and regional agencies. Notification of
side effects is mandatory and covers any and all events
that reporters may believe to be potentially associated[52].
Because the system involves many players, the French
model is considered very complex and perhaps expensive[52]. In contrast, the UK scheme is centralized in the
Serious Hazards of Transfusion office at a national level[52]. Notification of side effects is on a voluntary basis
and only covers serious reactions[52]. Unlike the French
model, the UK system is run by professionals in the field,
and thus likely to be more cost-efficient[52].
On February 8, 2003, the European Blood Directive
2002/98/EC (“Directive of the European Parliament of
the Council setting standards of quality and safety for the
collection, testing, processing, storage and distribution
of human blood and blood components and amending
Directive 2002/83/EC”)[58] came into force, and since
then has mandated minimum hemovigilance activities to
be implemented in the member states of the European
Union. Although the objective of hemovigilance is clear
and precise, the cost implications are rather less obvious.
Presently, no detailed cost studies demonstrating the economic impact of each individual system are available[52].
Future studies are needed to investigate the costs and
effectiveness of hemovigilance, determine the economic
impact on blood transfusion, and compare the value of
the system across countries.

10
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then cost-effectiveness analyses in transfusion medicine
can be used more extensively; for instance, to compare allogeneic vs autologous transfusion, or transfusion vs other
methods of anemia management.
In recognition of these limitations, a panel of experts
from blood collection facilities, government agencies,
academia, hospitals, and practitioners in transfusion
medicine gathered at the COBCON to identify the various elements that contribute to the cost of collecting and
transfusion RBCs and other single-donor blood components, and to establish a standard methodology for the
US in estimating costs of transfusion[23].

ESTIMATES FROM COST-OFTRANSFUSION STUDIES
Managing the costs of transfusion requires that we completely understand and accurately quantify the economics
of component parts of the transfusion chain. Hofmann
et al[59] pointed out that there are at least five different
problem areas that should be considered when undertaking cost-effectiveness analyses to compare transfusion
medicine with competing modalities: (1) determining
the true cost of allogeneic blood transfusion and other
strategies; (2) determining the true cost of allogeneic
blood products; (3) the impact of population dynamics
on donor blood supply, demand for blood components
and marginal cost of these products; (4) limited evidence
for effectiveness of transfusion and competing strategies;
and (5) missing impact of existing cost-effectiveness on
health economic transfusion policies. Given these challenges, it is not surprising that cost evaluations of transfusion have varied in scope, methodology, and outcomes.
Economic evaluation in health care generally classifies costs as direct, indirect, and intangible[60]. Direct costs
include resources associated with the provision of an
intervention or treatment for an illness. Because direct
costs can often be easily identified and calculated, this
cost component has been included in many cost studies.
Indirect costs refer to productivity loss incurred by an
illness, and are important in cost-of-illness studies given
their substantial impact. Although some studies also include intangible costs of pain and sufferings by patients
because of a disease, this category of costs (usually in the
form of quality of life measures) is often omitted because
of the difficulty in accurately quantifying it in monetary
terms. Several studies in the US[24,61,62] have estimated the
cost of blood transfusion with variations in methodology
and have derived different results. Adjusted for 2011 US
dollars, the cost estimates of a two-unit RBC transfusion
by Cantor et al[61] ($841.61 to $845.82) were higher than
those by Forbes et al[24] ($515.63), but lower than those by
Crémieux et al[62] ($1303.68 for adults and $1578.87 for
pediatric cancer patients).
Cost studies outside of the US have been limited.
To better understand the cost consequences of blood
transfusion in other parts of the world, we conducted
a systematic review of the literature to estimate the
population-weighted cost associated with a two-unit RBC
transfusion in Europe[27]. The weighted average cost of
transfusion, expressed in 2011 Euros, was €877.69 (or
USD $1225 at the then prevailing exchange rate). The
methodological variation between studies may have influenced the magnitude and precision of our cost estimate,
potentially underestimating the true (direct and indirect)
cost of transfusion. We learned that differences in cost
perspectives, cost categories, cost per unit of RBC, study
designs, and study settings can have a substantial impact
on the cost estimates, making comparisons across studies and countries difficult. We also believe that if the true
cost of blood transfusion can be estimated with accuracy,
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ABC APPROACH
The ABC approach was the final product of this meeting, representing the first step to improve upon blood
cost accounting methods. The ABC approach involves a
total of six steps[23,63]. The initial step is to identify a cost
object, also known as a demand for a service. Then the
process needs to be outlined by breaking it down into
all activities and sub-activities that must be performed
to deliver this service. Outputs, or cost drivers, are to be
defined for each activity. Resources needed to produce all
the defined outputs are then listed, and they can be either
fixed or variable. Subsequently, it is necessary to identify
resource inputs (e.g., labor hours, supplies), which are
required to perform the activities. Capacity constraints,
such as staffing hours, inventory limitations, and equipment can be built into this part of the model. Lastly, cost
data are needed to calculate the final cost.
To obtain the total cost per unit transfused from a
societal perspective, add up all the costs from the following: (1) total donor cost (average cost incurred per donor
× number of donations); (2) total production cost (average cost per unit produced × units produced); (3) total
hospital transfusion preparation cost (average cost per
unit prepared for transfusion × units prepared); (4) total
hospital cost of administering transfusion (average cost
of administering per unit transfused × units transfused);
(5) total cost of treating adverse events (average cost
per adverse transfusion event × events); (6) total cost of
transfusion-transmitted illness (average cost per transfusion-transmitted case of illness × cases); (7) total cost
of litigation (average cost of litigation per case x cases
litigated); (8) total cost of lost productivity (average cost
of lost productivity per day × hospital and rehabilitation
stay days); and (9) total cost of hemovigilance (average
cost per hemovigilance case × cases); and then divide the
sum by the total number of units transfused[28].
Although the COBCON [23] has made significant
progress in outlining a conceptual model and listing
both the direct and indirect cost elements, there is much
more work required to complete all the steps of this
framework. Upon completion of these steps, data can be
entered and the model can be tested for general applicability. In addition, the ABC model will clarify the steps in
the process, so that the results are more comprehensive
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and generalizable. However, individual researchers will
need to choose the most relevant parts of the model:
those that help locate necessary values need to populate
the model. Initially, users will invest more time and resources, but this approach will lead to a unique end product that can be customized to fit specific circumstances.
This methodology will redefine how to use transfusions
to better evaluate alternatives to transfusions. It will also
assist decision-makers in how to allocate funds more
equitably, so that blood resources are used to optimal
effectiveness. In the long term, this strategy will help to
drastically alleviate shortages in global blood supplies.

6
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CONCLUSION
Blood is a scarce and costly resource to society. It is not
an infinite resource to be allocated irrationally, used liberally, or wasted without considering the consequences.
However, determining the cost of blood is a challenging
undertaking that requires us to account for all relevant
cost blood components, from its acquisition, to transfusion, and then through follow-up. In our systematic
review, we estimated that the cost of a two-unit RBC
transfusion was €877.69 in 2011 Euros (equivalent to
USD $1,225). This estimate closely approximates the
true cost of blood transfusion, because it is comparable
to the European estimates provided by Shander et al[28]
that utilized the ABC approach. However, further studies
should be implemented to properly examine the cost of
blood components and blood transfusion. Certainly, it is
difficult, to fully evaluate and provide accurate estimates
of the economic burden of hemovigilance. There are a
number of reasons for this lack of precision: complications from adverse outcomes; administrative errors; and
not assessing patient experiences as intangible costs.
Nonetheless, to the best of our knowledge, modeling of
costs using the ABC approach will optimize blood usage, reduce variability, and minimize waste while enabling
more studies and more comparison globally. Therefore,
we advocate the use of the ABC approach as an effective
methodology to lower overall transfusion costs until better and more effective methods are developed.
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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 Medi-
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MANUSCRIPT PREPARATION

Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan University, Chengdu, Sichuan Province, China.

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 margins. Style should conform to our house format. Required information for each of the manuscript sections is as follows:

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).

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/2218-6204/g_info_20100723211802.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 WJH, 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,
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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
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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
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]

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.
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written permission to use any copyrighted text and/or illustrations.
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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
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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.
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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
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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
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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)
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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:
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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).

g_info_20100723212253.htm
Book reviews: http://www.wjgnet.com/2218-6204/
g_info_20100723212417.htm
Guidelines: http://www.wjgnet.com/2218-6204/
g_info_20100723212601.htm

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/2218-6204/
g_info_20100723213202.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/2218-6204/g_info_20100723213049.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/2218-6204/
g_info_20100723212803.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.

Examples for paper writing
Editorial: http://www.wjgnet.com/2218-6204/
g_info_20100723210712.htm

Links to documents related to the manuscript
WJH 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.

Frontier: http://www.wjgnet.com/2218-6204/
g_info_20100723210806.htm
Topic highlight: http://www.wjgnet.com/2218-6204/
g_info_20100723210934.htm
Observation: http://www.wjgnet.com/2218-6204/
g_info_20100723211055.htm
Guidelines for basic research: http://www.wjgnet.com/2218-6204/
g_info_20100723211246.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.

Guidelines for clinical practice: http://www.wjgnet.
com/2218-6204/g_info_20100723211432.htm
Review: http://www.wjgnet.com/2218-6204/
g_info_20100723211617.htm
Original articles: http://www.wjgnet.com/2218-6204/
g_info_20100723211802.htm

Publication fee
WJH 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.

Brief articles: http://www.wjgnet.com/2218-6204/
g_info_20100723211948.htm
Case report: http://www.wjgnet.com/2218-6204/
g_info_20100723212057.htm
Letters to the editor: http://www.wjgnet.com/2218-6204/

WJH|www.wjgnet.com

V

October 6, 2012|Volume 1|Issue 3|

