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Abstract

With the emergence of novel etiologic organisms, pan-
resistance, and invasive medical care infective endo-
carditis continues to be evasive, requiring newer ap-
proaches and modified treatment guidelines. Presented
here is the case of a 75-year-old male with history of
systolic heart failure with an automatic internal cardio-
verter defibrillator (AICD) implantation and a prosthetic
mitral valve who presented with generalized malaise
and progressive shortness of breath for 6 d. He was
found to have positive blood cultures for gram posi-
tive rod shaped bacteria identified as Corynebacterium
straitum, but was not considered as the etiological
pathogen initially as it a usual skin contaminant. Later
this bacterium was found to be the causative agent for
the patient’s endocarditis. This case highlights the im-
portance of identifying the role of this uncommon com-
mensal in invasive disease. With the use of effective
antibiotic regimen and awareness of these new patho-
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gens in invasive disease, mortality and morbidity can be
prevented with initiation of early appropriate therapy.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Corynebacterium straitum; Endocarditis;
Commensals; Catheter associated infections; Iatrogenic

Core tip: This report highlights the pathogenicity of
previously considered commensals like Corynebacte-
rium striatum in severe human disease. Clinicians and
microbiologists should not overlook the potential viru-
lence of commensals in appropriate clinical situations.
Furthermore, our case highlights an important point
regarding the emergence of new pathogens in the eti-
ology of infective endocarditis and also throws light on
the increased incidence of endocarditis with the use of
indwelling catheters and aggressive invasive medical
management. As this issue is of growing concern with
respect to infections that are easily avoidable.

Agarwal V, Parikh V, Lakhani M, De C, Motivala A, Mobarakai N.
Sub-acute endocarditis by Corynebacterium straitum: An often
ignored pathogen. World J Clin Infect Dis 2014; 4(1): 1-4
Available from: URL: http://www.wjgnet.com/2220-3176/full/
v4/il/1.htm DOI: http://dx.doi.org/10.5495/wjcid.v4.i1.1

INTRODUCTION

The epidemiological profile of infective endocarditis has
changed drastically over the last several years with an es-
timated 10000 to 15000 new cases of IE diagnosed each
year in United States. The number of cases of hospital
acquired endocarditis has been on a rise with an estimat-
ed 7.5% to 29% of total cases of endocarditis in tertiary-
care centre!. Intravenous indwelling catheters being one
of the important causes of amplified risk of bacteremia.

February 25,2014 | Volume 4 | Issuel |
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Figure 1 Transesophageal echocardiogram. A: Transthoracic ehocardio-
graphic image showing apical 4-chambered view showing possible vegetation
on prosthetic mitral valve; B: Transesophageal echocardiogram showing sub-
centimeter vegetation on the aortic valve; C: Transesophageal echocardiogram
showing mobile vegetation at the prosthetic mitral valve annulus.

Corynebacerium straitum (CS) previously considered a sapro-
phyte on skin and mucosa is now emerging as a causative
organism for vatious infections, not only in immunocom-
promised but in immunocompetent individuals as well.
Positive blood cultures for CS should not be neglected.
The exact infectious potential of these bacteria and their
judicious antimicrobial treatment is a challenging but nec-
essary task.

CASE REPORT

A 75-year-old male with history of systolic heart fail-
ure with an automatic internal cardioverter defibrillator
implantation and a prosthetic mitral valve presented
with generalized malaise and progressive shortness of
breath for 6 d. Patient also noticed worsening of lower

(49
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extremity edema. He denied chest pain, fever, cough and
palpitations. Physical exam revealed a new systolic mur-
mur, bilateral crackles and positive pitting pedal edema.
Based on initial assessment a diagnosis of acute decom-
pensated heart failure secondary to suspected prosthetic
valve infective endocarditis was made. Over the next 48
h four sets of blood cultures were drawn. Transthoracic
echocardiography showed dilated left atrium and pos-
sible mitral valve vegetation (Figure 1A). In addition to
the symptomatic treatment of heart failure, daptomycin,
gentamicin, ceftriaxone and rifampin were started empiri-
cally. Transesophageal echocardiography (TEE) revealed
a subcentimeter vegetation on the aortic valve (Figure
1B) in addition to small, protruding, echogenic, mobile
vegetation at the prosthetic mitral valve annulus (Figure
1C). Four sets of blood cultures drawn 24 h apart, all
grew CS. Initially, was thought to be a contaminant but
later confirmed as a pathogen with gram stain and micro-
biological characterization which included acid fast stain-
ing, chemical and antibiotic testing. Antimicrobial suscep-
tibility of the above organism by clinical and laboratory
standards institute showed sensitivity of the organism to
vancomycin, ampicillin (intermediate sensitivity), dapto-
mycin, rifampin and gentamicin. Based on antibiotic sen-
sitivity, daptomycin was discontinued and ampicillin was
added. Ceftriaxone was continued initially as the patient
also has a urinary ttract infection but was later discontin-
ued after second set of cultures showed the same results
and urine cultures were negative. No other bacteria were
isolated from the blood cultutres. Subsequent blood cul-
tures drawn 4 d later were negative. Patient’s condition
improved over a period of 3 wk. Antibiotics were contin-
ued for a total of 6 wk.

One month prior to this admission, patient was ad-
mitted to a tertiary care center for diverticular bleed,
which was treated with IV resuscitation via an internal
jugular venous access. This was the presumed source of
infection.

Microbiology
Nondiphtherial corynebacteria also known as coryne-
forms, are a widely diverse collection of bacteria that
are grouped together on basis of their 168 rDNAM, The
diversity of the group is further exemplified by the wide
range of guanine-plus-cytosine content of the nucleo-
tides. Although frequently considered as colonizers or
contaminants they have been associated with invasive dis-
ease, particularly in immunocompromised patients. These
organisms have been specifically implicated in bacteremia
associated with catheterizations, shunts, pacemakers caus-
ing meningitis, osteomyelitis, prosthetic heart valve endo-
carditis and peritonitis, often seen in patients undergoing
dialysis or have associated empyema, pneumonia and skin
infections™". Patients infected with nondiphtherial or-
ganisms usually have significant medical co-morbidity or
immunosuppression.

CS is one of the less known nondiphtherial species
belonging to the genus corynebacteria. Frequently
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distinguished from other coryneform bacteria by being
non acid fast, nitrate reducing, utilizing glucose and
sucrose and having colonies that are white grey or
yellowish green in color. This species is non-motile.
Microscopically they are larger when compared to
the other coryneform bacteria and on gram stain
have a typical striated appearance. Therefore named
Corynebacterium striatum. CS is found in the antetior
nares and on the skin, face and upper torso of normal
individuals. There is a growing concern for its role as a
pathogen in various disease entities, as noted in few case

studies” .

DISCUSSION

There has been a steep rise in the number of reported
cases of health care acquired infective endocarditis over
the last decade. This is most likely due to the vast use
of invasive procedures in people with or without pre-
existing valvular disease””. Effective antibiotic regimen
has managed to curb the traditional etiological organ-
isms, but there is growing concern for identification of
newer unrecognized pathogens. CS generally considered
a commensal, has now been implicated as a causative
organism in vatrious infections. Although nontoxigenic,
this organism has been associated with invasive infections
in patients with implanted cardiac device and prosthetic
valves!”!, usually in an immunocompromised setting.
There have been reports of CS bacteremia attributed to
indwelling venous catheters"”. CS infection along with C.
jeiketum has been shown to be associated with nosoco-
mial risk factors in some studies" . Most of the reported
CS isolates have been susceptible to a wide spectrum
of antibiotics. There have been few reported cases of
multi drug resistant cs"?. In general they are resistant
to penicillin’s but have been reported to be susceptible
to B-lactams and vancomycin. There are no established
guidelines for the management of corynebacteria yet. But
in the light of impending multidrug resistance and noso-
comial infections, there is need for appropriate guidelines
to be established. Positive blood cultures for Corynebac-
terium striatum should not be neglected as a contaminant
because of lack of data involving its role as a pathogen,
especially in a hospital environment. Recognition and
classification of diphtherial organisms continues to be a
challenge for various laboratories as there is discrepancy
in diagnosis of contamination in opposition to causative
pathogenmj. Delay in treatment increases morbidity and
mortality.

This report highlights the pathogenicity of previous-
ly considered commensals like Corynebacterium striatum
in severe human disease. Clinicians and microbiologists
should not overlook the potential virulence of commen-
sals in appropriate clinical situations.

COMMENTS

Case characteristics
Acute decompensated heart failure with fluid overload. Found to be febrile with
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positive blood cultures.

Clinical diagnosis

Sub-acute endocarditis due to Corynebacerium straitum (CS).

Differential diagnosis

Most Coryneform bacteria are commensals on human skin and are ubiqui-
tous in our environment. Initially positive blood cultures for this organism was
thought to be a contaminant, but was later found to be the etiological agent of
endocarditis.

Laboratory diagnosis

Organisms isolated from blood culture underwent staining with Gram’s method
and acid fast staining. Microbiological characterization was also performed.
Imaging diagnosis

Presence of vegetation was identified using transthoracic and transesophageal
echocardiography.

Pathological diagnosis

Sub-acute endocarditis due to invasive CS infection.

Treatment

Antibiotic therapy with Rifampin, ampicillin, and gentamycin. There is lack of
data with regards to treatment of endocarditis due to CS.

Term explanation

Cardioverter defibrillator: An implantable cardioverter defibrillator is a small
device that's placed in the chest or abdomen. Used to treat arrhythmias; Veg-
etation: Endocarditis is characterized by a prototypic lesion, the vegetation,
which is a mass of platelets, fibrin, microcolonies of microorganisms, and scant
inflammatory cells.

Experiences and lessons

Clinicians and microbiologists should not overlook the potential virulence of
commensals like CS in appropriate clinical situations.

Peer review

This is just a single case report describing a human endocarditis caused by CS.
The case report is interesting and the manuscript is well written.
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Aims and scope

WJCID will focus on a broad spectrum of topics on infectious
diseases that will cover epidemiology, immune-pathogenesis, ge-
netic factors, host susceptibility to infection, vector control, novel
approaches of treatment, molecular diagnostic and vaccines. It will
provide a common stage to share the visions, new approaches, most
advanced techniques, and to discuss research problems that will
help everyone working in the field of various infections to exchange
their views and to improve public health. WJCID will also focus on
broad range of infections like opportunistic infections, zoonotic
infections, tropical and neglected tropical diseases, emerging infec-
tions, ez. and following topics related to these issues: (1) Causative
agents discussing various pathogens; (2) Vectors and Mode of trans-
mission; (3) Host-pathogen interaction and immune-pathogenesis
of the disease; (4) Epidemiology of the infection and vector control
strategies; (5) Genetic factors covering both host and pathogen; (6)
Molecular diagnostic techniques vaccines; and (7) Recent advances
in cell tissue culture, lab techniques, e#. Various other related fields
like medical microbiology, pharmacology of herbs, bioinformatics,
ete. will be included.

We encourage authors to submit their manuscripts to WJCID. We
will give priority to manuscripts that are supported by major national
and international foundations and those that are of great basic and
clinical significance.

WJCID is edited and published by Baishideng Publishing Group
(BPG). BPG has a strong professional editorial team composed of
science editors, language editors and electronic editors. BPG currently
publishes 42 OA clinical medical journals, including 41 in English, has
a total of 15471 editorial borad members or peer reivewers, and is a
wortld first-class publisher.

Columns

The columns in the issues of WJCID will include: (1) Editorial:
The editorial board members are invited to make comments on an
important topic in their field in terms of its current research status
and future directions to lead the development of this discipline; (2)
Frontier: The editorial board members are invited to select a highly
cited cutting-edge original paper of his/her own to summarize ma-
jor findings, the problems that have been resolved and remain to be
resolved, and future research directions to help readers understand
his/her important academic point of view and future research dir-
ections in the field; (3) Diagnostic Advances: The editorial board
members are invited to write high-quality diagnostic advances in
their field to improve the diagnostic skills of readers. The topic
covers general clinical diagnosis, differential diagnosis, pathological
diagnosis, laboratory diagnosis, imaging diagnosis, endoscopic diag-
nosis, biotechnological diagnosis, functional diagnosis, and physical
diagnosis; (4) Therapeutics Advances: The editorial board members
are invited to write high-quality therapeutic advances in their field
to help improve the therapeutic skills of readers. The topic covers
medication therapy, psychotherapy, physical therapy, replacement
therapy, interventional therapy, minimally invasive therapy, endo-
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scopic therapy, transplantation therapy, and surgical therapy; (5)
Field of Vision: The editorial board members are invited to write
commentaries on classic articles, hot topic articles, or latest articles
to keep readers at the forefront of research and increase their levels
of clinical research. Classic articles refer to papers that are included
in Web of Knowledge and have received a large number of citations
(ranking in the top 1%) after being published for more than years,
reflecting the quality and impact of papers. Hot topic articles refer
to papers that are included in Web of Knowledge and have received
a large number of citations after being published for no more than
2 years, reflecting cutting-edge trends in scientific research. Latest
articles refer to the latest published high-quality papers that are
included in PubMed, reflecting the latest research trends. These
commentary articles should focus on the status quo of research, the
most important research topics, the problems that have now been
resolved and remain to be resolved, and future research directions.
Basic information about the article to be commented (including
authors, atticle title, journal name, yeat, volume, and inclusive page
numbers; (6) Minireviews: The editorial board members are invited
to write short reviews on recent advances and trends in research of
molecular biology, genomics, and related cutting-edge technologies
to provide readers with the latest knowledge and help improve their
diagnostic and therapeutic skills; (7) Review: To make a systematic
review to focus on the status quo of research, the most important
research topics, the problems that have now been resolved and re-
main to be resolved, and future research directions; (8) Topic High-
light: The editorial board members are invited to write a series of
articles (7-10 articles) to comment and discuss a hot topic to help
improve the diagnostic and therapeutic skills of readers; (9) Medical
Ethics: The editorial board members are invited to write articles
about medical ethics to increase readers’ knowledge of medical eth-
ics. The topic covers international ethics guidelines, animal studies,
clinical trials, organ transplantation, ez.; (10) Clinical Case Confer-
ence or Clinicopathological Conference: The editorial board mem-
bers are invited to contribute high-quality clinical case conference;
(11) Original Articles: To report innovative and original findings
in clinical infectious diseases; (12) Brief Articles: To briefly report
the novel and innovative findings in clinical infectious diseases; (13)
Meta-Analysis: To summarize a given quantitative effect, e.g, the
clinical effectiveness and safety of clinical treatments by combining
data from two or more randomized controlled trials, thereby pro-
viding more precise and externally valid estimates than those which
would stem from each individual dataset if analyzed separately from
the others; (14) Case Report: To report a rare or typical case; (15)
Letters to the Editor: To discuss and make reply to the contribu-
tions published in WJCID, or to introduce and comment on a con-
troversial issue of general interest; (16) Book Reviews: To introduce
and comment on quality monographs of clinical infectious diseases;
and (17) Autobiography: The editorial board members are invited
to write their autobiography to provide readers with stories of suc-
cess or failure in their scientific research career. The topic covers
their basic personal information and information about when they
started doing research work, where and how they did research work,
what they have achieved, and their lessons from success or failure.
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studies have been reviewed by the appropriate ethics committee or it
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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-
cal Association (Declaration of Helsinki, 1964, as revised in 2004).

Statement of human and animal rights
When reporting the results from expetiments, authors should follow
the highest standards and the trial should conform to Good Clini-
cal 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 Wotld 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 accompa-
nied 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 appropriate 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, Ab-
stract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
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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
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the relevant guidelines for the care and use of laboratory animals
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sake of transparency in regard to the performance and reporting of
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by the United States National Library of Medicine and we encout-
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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, photo-
graphs 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 dur-
ing mailing,

Online submissions

Manuscripts should be submitted through the Online Submission
System at: http://www.wjgnet.com/2220-3176office. Authors
are highly recommended to consult the ONLINE INSTRUC-
TIONS TO AUTHORS (http://www.wjgnet.com/2220-3176/
g_info_20100722180909.htm) before attempting to submit online.
For assistance, authors encountering problems with the Online
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bpgoffice@wijgnet.com, ot by telephone: +86-10-85381891. If you
submit your manuscript online, do not make a postal contribution.
Repeated online submission for the same manuscript is strictly pro-
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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
Medical College, Chengde 067000, Hebei Province, China. One au-
thor 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 L, Fu JE Zou CC, Hong F and Wu
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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 I 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,
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, Universi-
ty of California, Box 0538, San Francisco, CA 94143, United States.
montgomety.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, coun-
try number, district number and telephone or fax number, e.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 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 WJCID, review-
ers of accepted manuscripts will be announced by publishing the
name, title/positon and institution of the reviewer in the footnote
accompanying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shang-
hai, 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 Univer-
sity, Chengdu, Sichuan Province, China.

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, e.g. 6.92 * 3.86 »5 3.61 £ 1.67,
P < 0.001), and CONCLUSION (no more than 26 words).

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

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. The main text format of these sections, editorial,
topic highlight, case report, letters to the editors, can be found at:
http:/ /www.wignet.com/2220-3176/¢_info_20100725072755.htm.
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Illustrations

Figures should be numbered as 1, 2, 3, ex., and mentioned cleatly
in the main text. Provide a brief title for each figure on a sepa-
rate 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 Illustra-
tor 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.wijgnet.com/1007-9327/13/4891.pdf; http://www.
wignet.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 leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured
areas. Please use uniform legends for the same subjects. For exam-
ple: Flgure 1 Pathological changes in atrophic gastritis after treat-
ment. A: ..; B: . G De s Br L Fro GrLLlete Tt ds our principle
to pubhsh hlgh resolution-figures for the pnnted and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, ¢#., and mentioned
cleatly 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.

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 series of Pvalues, °P < 0.05 and “P < 0.01 are used. A third
seties of P values can be expressed as P < 0.05 and P<o. 01 Other
notes in tables or under illustrations should be expressed as 'F, °F, °F;
or sometimes as other symbols with a superscript (Arabic numer-
als) in the upper left corner. In a multi-curve illustration, each curve
should be labeled with @, 0, m, 0, A, A, e, in a certain sequence.
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Statistical data
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Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pres-
sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, ¢ (glucose) 6.4 £ 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 pg/L; CO, volume
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numerals such as 23, 243, 641 should be read 23243 641.

The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/2220-3176/
g _info_20100725073806.htm.

Abbreviations

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 ate 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,
CSE, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.

Italics
Quantities: # time or temperature, ¢ concentration, A area, /length,
m mass, I volume.
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