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researches. 

AUDIENCE 

Physicians, Clinical Chemists, Microbiologists, 

Pathologists, Hematologists, and Immunologists, 

Medical Molecular Biologists and Geneticists, 

Professional Health Specialists and Policymakers, 

Researchers in the Basic Biomedical, Clinical and 

Allied Health Sciences, Biological Researchers 

interested in Experimental Medical Investigations, 

educators, and interested members of the public around 
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manuscripts in medical sciences. 

OBJECTIVES 

1. To evolve AUMJ as a reliable academic reference 

within the international databases for researchers 

and professionals in the medical arena. 

2. Providing processing and publication fee-free 
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AUMJ Comprehensive Instructions for Authors and Reviewers 

INTRODUCTION 

Types of submission and criteria 

Original Research Communications may be offered as 

Full Papers, as Short Communications or as Short 

research Paper. The latter format is recommended for 

presenting technical evaluations and short clinical 

notes, comprising up to 1,500 words of text, 15 

references, and two illustrative items (Tables and/or 

Figures).  

Clinical Trials and Case Reports will be accepted only 

where they provide novel insight into disease 

mechanisms, management, or diagnostic applications. 

Reviews and Minireviews will be welcome but 

prospective authors are strongly advised to seek 

authorization from the Editor-in-Chief to avoid 

conflict with scheduled reviews invited by the 

Editorial Board. They should address new topics or 

trends in basic biomedical, clinical, and allied health 

sciences.  

Policy Papers, Study Protocols and Pre-Protocols and 

Method Articles. 

Medical educational articles, Commentaries (on the 

clinical, scientific, social, political, and economic 

factors affecting health), Opinion, Meeting Summary 

and Book review articles. Please contact the Editor-in-

Chief for consideration. 

BEFORE YOU BEGIN 

THE JOURNAL PLAGIARISM POLICY 

AUMJ employs  software for 

plagiarism screening to verify the originality of 

content submitted before reviewing. We strongly 

oppose the practice of duplicate publication or any 

type of plagiarism. Plagiarized manuscripts would not 

be considered for publication. If plagiarism is found in 

any published paper after internal investigation, a 

letter would be immediately sent to all the authors, 

their affiliated institutes and funding agency, if 

applicable and subsequently the paper will be 

retracted.  

AUMJ Editorial Board trusts that authors understand 

why the Journal's integrity must be protected through 

preventing plagiarism. The manuscript must be free 

from plagiarism according to our iThenticate 

plagiarism detection software - defined as ≤1% 

similarity or "Text overlap" from any source including 

your published works (self-plagiarism). iThenticate 

checks for plagiarism from world-wide databases, 

including internet web sites. Even less than that rate in 

the results section - case-dependently - may not be 

accepted. Manuscripts with the minor plagiarism 

scientific misconduct of ≥2% similarity rate per source 

with multiple references will not be processed for 

publication till corrected.   

On initial submission, the manuscript will be tested for 

similarity with iThenticate. The iThenticate report of 

your manuscript is color-coded such that each "source" 

has a unique color that is used for each instance of 

copied text (words, sentences, paragraphs) from the 

source. We limit the iThenticate software check to 

Abstract, Introduction, Results, Discussion, Table 

Titles and contents and Figure contents and legends, 

and, it excludes Title page, Methods section, 

Acknowledgment section, and Literature Cited 

sections - since similarities in these sections is 

expected to be high. However, how high the accepted 

similarity rates in those sections is case-dependent and 

should be as low as possible. 

AUMJ encourages authors to use the Similarity Report 

to write original text for the words, phrases, sentences 

and/or paragraphs that have similarity of ≥2% with the 

identified source published works. We understand the 

importance of keeping specific key words and phrases 

(molecules, models, drugs, species, equipment, assay 

technique, etc). In cases with similarity of ≥2%, the 

author(s) will have One of Two Options; either 

withdraw the submission, or, resubmit the manuscript 

after removing the indicated plagiarism so as to have 

≤1% similarity rate per source as determined by 

iThenticate. 

Plagiarism policy of this journal is mainly inspired 

from the plagiarism policy of The Nature 

(http://www.nature.com/authors/policies/plagiarism.ht

ml) and is summarized as described below:  

1. Plagiarism is when an author attempts to pass off 

someone else's work as his or her own. This 

journal also adopted IEEE definition of plagiarism 

to deal such cases. It defines plagiarism as "the 

reuse of someone else’s prior ideas, processes, 

results, or words without explicitly 

acknowledging the original author and source.” 

2. Plagiarism can be said to have clearly occurred 

when large chunks of text have been cut-and-

pasted. Such manuscripts would not be considered 

for publication in the journal. Papers with 

confirmed plagiarisms are rejected immediately. 

3. But minor plagiarism without dishonest intent is 

relatively frequent, for example, when an author 
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reuses parts of an introduction from an earlier 

paper. 

4. Duplicate publication, sometimes called self-

plagiarism, occurs when an author reuses 

substantial parts of his or her own published work 

without providing the appropriate references. This 

can range from getting an identical paper 

published in multiple journals, to 'salami-slicing', 

where authors add small amounts of new data to a 

previous paper. Self-plagiarism, also referred to as 

‘text recycling’, is a topical issue and is currently 

generating much discussion among editors. 

Opinions are divided as to how much text overlap 

with an author’s own previous publications is 

acceptable. We normally follow the guidelines 

given in COPE website. Editors, reviewers and 

authors are also requested to strictly follow this 

excellent guideline (Reference: Text Recycling 

Guidelines: http://publicationethics.org/text-

recycling-guidelines). 

5. In case of “suspected minor plagiarism”, authors 

are contacted for clarification. Depending on all 

these reports, reviewers and editors decide final 

fate of the manuscript.  

6. Use of automated software is helpful to detect the 

'copy-paste' problem. All submitted manuscripts 

are checked by the help of different databases, 

eTBLAST, Plagiarism Detection tools, etc. At the 

same time scientific implication of the case 

('suspected minor plagiarism'), also judged by 

reviewers and editors. Plagiarism Detection tools 

are useful, but they should to be used in tandem 

with human judgment and discretion for the final 

conclusion. Therefore, suspected cases of 

plagiarisms are judged by editors on 'case-to-case 

basis'. 

7. Editors have the final decision power for these 

cases. 

Ethics in publishing 

Policy and ethics 

The work described in your article must have been 

carried out in accordance with The Code of Ethics of 

the World Medical Association (Declaration of 

Helsinki) for experiments involving humans 

(http://www.wma.net); Uniform Requirements for 

manuscripts submitted to Biomedical journals 

(http://www.icmje.org) published by the International 

Committee of Medical Journal Editors. An official 

local authorized body should review the research 

project before its beginning and a document 

acknowledging the ethical clearance of the research 

could be requested from prospective authors. This 

must be stated at an appropriate point in the article 

(Material and Methods). Research papers based on 

animal studies should get a similar ethical clearance 

from an official committee for the animal welfare. 

Conflict of interest 

All authors are requested to disclose any actual or 

potential conflict of interest including any financial, 

supplements, personal or other relationships with other 

people or organizations within three years of 

beginning the submitted work that could 

inappropriately influence, or be perceived to influence, 

their work.  

Submission declaration and verification 

Submission of an article implies that the work 

described has not been published previously (except in 

the form of an abstract or as part of a published lecture 

or academic thesis or as an electronic preprint), that it 

is not under consideration for publication elsewhere, 

that its publication is approved by all authors and by 

the responsible authorities where the work was carried 

out, and that, if accepted, it will not be published 

elsewhere in the same form, in English or in any other 

language, including electronically without the written 

consent of the copyright-holder. To verify originality, 

your article may be checked by an appropriate 

originality detection service. 

Authorship 

All authors should have made substantial contributions 

to all of the following: (1) the conception and design 

of the study, or acquisition of data, or analysis and 

interpretation of data, (2) drafting the article or 

revising it critically for important intellectual content, 

(3) final approval of the version to be submitted. 

Changes to authorship 

This policy concerns the addition, deletion, or 

rearrangement of author names in the authorship of 

accepted manuscripts before the accepted manuscript 

is published in an online and/or printed issue. 

 Requests to add or remove an author, or to 

rearrange the author names, must be sent to the 

Journal Manager from the corresponding author 

of the accepted manuscript and must include: (a) 

the reason the name should be added or removed, 

or the author names rearranged and (b) written 

confirmation (e-mail, fax, letter) from all authors 

that they agree with the addition, removal or 

rearrangement.  

 In the case of addition or removal of authors, this 

includes confirmation from the author being 

added or removed.  

 Requests that are not sent by the corresponding 

author will be forwarded by the Journal Manager 

http://www.wma.net/
http://www.icmje.org/
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to the corresponding author, who must follow the 

procedure as described above.  

 Journal Deputy Editor will inform the Journal 

Editor-in-Chief of any such requests and 

publication of the accepted manuscript in an 

online issue is suspended until authorship has 

been agreed. 

 After the accepted manuscript is published in an 

online and/or printed issue: Any requests to add, 

delete, or rearrange author names in an article 

published in an online issue will follow the same 

policies as noted above and result in a 

corrigendum. 

Role of the funding source 

You are requested to identify who provided financial 

support for the conduct of the research and/or 

preparation of the article and to briefly describe the 

role of the sponsor(s), if any, in study design; in the 

collection, analysis and interpretation of data; in the 

writing of the report; and in the decision to submit the 

article for publication. If the funding source(s) had no 

such involvement then this should be stated. 

Open access 

Once AUMJ is launched as an open access journal, 

articles are freely available to both subscribers and the 

wider public with permitted reuse. No Open Access 

publication fee. All articles published Open Access 

will be immediately and permanently free for everyone 

to read, download, distribute and copy the article, and 

to include in a collective work (such as an anthology), 

as long as they credit the author(s) and provided they 

do not alter or modify the article. 

The processing and publication fee 

No processing or publication fee is required.  

Language (usage and editing services) 

Please write your text in good English (American or 

British usage is accepted, but not a mixture of these). 

Authors who feel their English language manuscript 

may require editing to eliminate possible grammatical 

or spelling errors and to conform to correct scientific 

English may wish to use any English Language 

Editing service available. The abstract content will be 

translated into Arabic to accompany the published 

manuscript as an Arabic Abstract. In case the author's 

mother language is not Arabic, the Journal will help 

preparing it. 

Submission 

Manuscript submission and follow up to this journal 

proceeds totally online through email communications 

(ajms@ju.edu.sa). Complete manuscript with tables 

and figures inserted within the text at their final place 

should be submitted as a single file in the two; word 

and PDF formats. The submission and copyright 

transfer form is available on request and is mandatory 

to hand fill, sign and date by all authors before any 

processing of the submitted material. The form is 

provided at the last page of every issue of AUMJ. 

Authors are encouraged to print and fill the form and 

submit alongside with the manuscript.    

Referees 

A minimum of six suitable potential reviewers (please 

provide their name, email addresses, title and 

institutional affiliation). When compiling this list of 

potential reviewers please consider the following 

important criteria: They must be knowledgeable about 

the manuscript subject area; must not be from your 

own institution; at least two of the suggested reviewers 

should be from another country than the authors'; and 

they should not have recent (less than four years) joint 

publications with any of the authors. However, the 

final choice of reviewers is at the editors' discretion. 

Types of submission and criteria 

Original Research Communications may be offered as 

Full Papers or as Short Communications. The latter 

format is recommended for presenting technical 

evaluations and short clinical notes, comprising up to 

1,500 words of text, 15 references, and two illustrative 

items (Tables and/or Figures). 

Case Reports will be accepted only where they 

provide novel insight into disease mechanisms, 

diagnostic, and management applications. 

Critical Reviews will be welcome but prospective 

authors are strongly advised to seek authorization from 

the Editor-in-Chief to avoid conflict with scheduled 

reviews invited by the Editorial Board. They should 

address new topics or trends in fields of the Journal 

Scope. 

Editorial and opinion pieces Please contact the Editor-

in-Chief for consideration. 

PREPARATION 

NEW SUBMISSIONS 

Submit your manuscript as a single PDF file and a 

single Word document file, in any format or layout 

that can be used by referees to evaluate your 

manuscript. It should contain high enough quality 

figures for refereeing.  

References 

There are no strict requirements on reference 

formatting at submission. References can be in any 

style or format as long as the style is consistent. Where 

applicable, author(s) name(s), chapter title/article title, 
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journal title/book title, year of publication, volume 

number-issue number/book chapter and the pagination 

must be present. Use of DOI is highly encouraged. The 

reference style used by the journal will be applied to 

the accepted article at the proof stage. Note that 

missing data will be highlighted at proof stage for the 

author to correct. 

Formatting requirements 

On initial submission, there are no strict formatting 

requirements but all manuscripts must contain the 

essential elements needed to convey your manuscript 

message; Title, Abstract, Keywords, Introduction, 

Materials/Patients and Methods, Results with Artwork, 

Figures and Tables with legends and titles (below the 

figure and on top of the table, respectively), 

Discussion, Limitations of the study and Future 

directions, Gain of Knowledge, Conclusions, Conflict 

of Interest, Acknowledgement (if any), and 

References. Upon final acceptance, the author(s) will 

be instructed to reformat their manuscript according to 

AUMJ format detailed below. 

If your article includes any Videos and/or other 

Supplementary material, this should be included in 

your initial submission for peer review purposes. 

Divide the article into clearly defined sections with 

title, subtitles and sub-subtitles on separate lines 

whenever applicable. 

Figures and tables embedded in text. Please ensure the 

figures and the tables included in the single file are 

placed next to the relevant text in the manuscript. 

All standard and non-standard abbreviations should be 

define in full at the fist mention in the text and should 

be consistent throughout the paper.  

In the initial submission, it is advisable to have 

references in names (e.g., Smith et al, 2014) within the 

text rather than numbering them. Revision and 

correction frequently necessitate dropping or inserting 

text with their references. Numbering references in 

that stage will create the problem of renumbering them 

is the text and list. 

ORIGINAL RESEARCH PAPER WRITING 

TEMPLATE 

Papers that include original empirical data that have 

not been published anywhere earlier or is not under 

consideration for publication elsewhere (except as an 

abstract, conference presentation, or as part of a 

published lecture or academic thesis), and after 

accepted for publication it will not be submitted for 

publication anywhere else, in English. Null/negative 

findings and replication/refutation findings are also 

welcome. If a submitted study replicates or is very 

similar to previous work; authors must provide a 

sound scientific rationale for the submitted work and 

clearly reference and discuss the existing literature. 

Submissions that replicate or are derivative of existing 

work will likely be rejected if authors do not provide 

adequate justification. Studies, which are carried out to 

reconfirm/replicate the results of any previously 

published paper on new samples/subjects (particularly 

with different environmental and/or ethnic and genetic 

background) that produces new data-set, may be 

considered for publication. But these types of studies 

should have a ‘clear declaration’ of this matter. The 

English language in submitted articles must be clear, 

correct, and unambiguous. 

Title page information 

Page 1 of the typescript should be reserved for the 

title, authors and their affiliation and addresses. 

Title. Concise, informative and reflects the study 

content. Titles are often used in information-retrieval 

systems. Avoid abbreviations and formulae where 

possible. 

Author names and affiliations. Where the family name 

may be ambiguous (e.g., a double name), please 

indicate this clearly. Present the authors' affiliation 

addresses (where the actual work was done) below the 

names. Indicate all affiliations with a superscript 

Arabic number immediately after the author's name 

and in front of the appropriate address. Provide the full 

postal address of each affiliation, including the country 

name and the e-mail address and phone number (with 

country and area code) of each author.  

Corresponding author. The corresponding author 

should be indicated in addition with a superscript 

asterisk * immediately after his/her affiliation 

superscript Arabic number. The corresponding author 

will handle correspondence at all stages of refereeing, 

publication, and post-publication. Contact details must 

be kept up to date by the corresponding author. 

Present/permanent address. If an author has moved 

since the work described in the article was done, or 

was visiting at the time, a 'Present address' (or 

'Permanent address') may be indicated as a footnote to 

that author's name. The address at which the author 

actually did the work must be retained as the main, 

affiliation address. Superscript lower-case letters are 

used for such footnotes. 

Abstract 

Page 2 of the typescript should be reserved for the 

abstract which should be presented in a structured 

format and should not exceed 300 words. The 

following headings should be included for research 

articles followed by a colon: a) Background, b) 
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Hypothesis/Objectives: c) Materials/Patients and 

Methods: d) Results: e) Conclusions (should be data 

justified). Suitable headings could be used for other 

types of publications (Case reports, Review articles, 

etc). 

A concise and factual abstract is required. The abstract 

should state briefly the purpose of the research, the 

principal results and major conclusions. An abstract is 

often presented separately from the article, so it must 

be able to stand alone. For this reason, References 

should be avoided. Non-standard or uncommon 

abbreviations should be avoided, but if essential they 

must be defined at their first mention in the abstract 

itself. 

Keywords 

Immediately after the abstract, provide a maximum of 

10 keywords for full papers, or 5 keywords for Short 

Communications, using American spelling and 

avoiding general and plural terms and multiple 

concepts (avoid, for example, "and", "of"). Please use 

terms from the most current issue of medical subject 

headings of Index Medicus. The key words should 

cover precisely the contents of the submitted paper and 

should give readers sufficient information as to the 

relevance of the paper to his/her particular field. Be 

sparing with abbreviations: only abbreviations firmly 

established in the field may be eligible. These 

keywords will be used for indexing purposes. 

Introduction 

Provide adequate background that highlights the 

importance and gap information of your research point 

in relation to previous studies, but avoiding a detailed 

literature survey. State the hypothesis or rationale and 

objectives of the work and a brief description of how 

you planned to approach them. 

Materials or Patients and Methods 

Provide sufficient detail to allow the work to be 

reproduced, with details of supplier and catalogue 

number when appropriate. Methods already published 

should be indicated by a reference: only relevant 

modifications should be described. 

Patients and Normal Subjects 

If human participants were used in the experiment 

please make a statement to the effect that this study 

has been approved by your Institution Ethics Review 

Board for human studies, and, that patients or their 

custodians have signed an informed consent that also 

states right of withdrawal without any consequences. 

Sample sized should be appropriately calculated. The 

manuscript should describe how the size of the 

experiment was planned. If a sample size calculation 

was performed this should be reported in detail, 

including the expected difference between groups, the 

expected variance, the planned analysis method, the 

desired statistical power and the sample size thus 

calculated. For parametric data, variance should be 

reported as 95% confidence limits or standard 

deviations rather than as the standard error of the 

mean. Normal participants and patients criteria, 

inclusion and exclusion criteria should be stated. 

Name and address where the work was done and when 

it was done (time period, from …. to …..) should be 

clearly stated, too. 

Experimental animals 

When animals were used in the experiments, a local 

Institutional Ethics Review Board for animal studies 

should review and approve the experiment and that all 

animal procedures were in accordance with the 

standards set forth in guidelines for the care and use of 

experimental animals by Committee for Purpose of 

Supervision of Experiments on Animals (CPCSEA) 

and according to National Institute of Health (NIH) 

protocol. The precise species, strain, substrain and 

source of animals used should be stated. Where 

applicable (for instance in studies with genetically 

modified animals) the generation should also be given, 

as well as the details of the wild-type control group 

(for instance littermate, back cross etc). The 

manuscript should describe the method by which 

animals were allocated (randomized) to experimental 

groups, particularly for comparisons between groups 

of genetically modified animals (transgenic, knockout 

etc), the method of allocation to for instance sham 

operation or focal ischemia should be described. 

Experimental 

Provide sufficient detail to allow the work to be 

reproduced. Methods already published should be 

indicated by a reference: only relevant modifications 

should be described. Where and when the study was 

conducted should be stated.  

Results 

Results should be clear and concise. Data should be 

presented in an appropriately organized tables, figures 

and/or artworks. The statistical analysis used should be 

suitable for the objectives of the study and type of data 

analyzed. Prospective authors are highly advised to 

consult a biostatician.  

Footnotes 

Footnotes should be used sparingly. For table 

footnotes, indicate each footnote in a table with a 

superscript lowercase letter or add them into the title. 
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Graphical abstract 

A Graphical abstract is optional and should summarize 

the contents of the article in a concise, pictorial form 

designed to capture the attention of a wide readership 

online. Authors must provide images that clearly 

represent the work described in the article. Please 

provide an image with a minimum of 531 × 1328 

pixels (h × w) or proportionally more. The image 

should be readable at a size of 5 × 13 cm using a 

regular screen resolution of 96 dpi. It is preferable to 

be inserted at its normal place to the relevant text or 

otherwise be submitted as a separate TIFF, EPS, PDF 

or MS Office files.  

Discussion 

This should explore the significance, interpretation and 

reasoning of the results of the work vs. other studies. 

Do repeat describing the results in this section. A 

combined Results and Discussion section is 

acceptable. Avoid extensive citations and discussion of 

published literature. In the same time, avoid 

speculations without a supporting literature. Avoid 

discussion based on "Data not Shown" or "Personal 

Communications". 

Limitations and Future Prospective 

The authors may wish to pinpoint the limitations of the 

study and their reason and foresee the next step to go 

from their study. This may be presented in a short 

Limitations and Future Prospective section standing 

alone or as a separate paragraph in the Discussion or 

Results/Discussion section. 

Conclusions 

The main conclusions of the study may be presented in 

a short Conclusions section standing alone or as a 

separate paragraph at the end of the Discussion or 

Results/Discussion section. Conclusions should not be 

biased and should be based on the data, presented and 

discussed inside the manuscript only.  

Gain of Knowledge 

Following the conclusion section, it is mandatory for 

manuscripts submitted for final publication in AUMJ 

to have a Gain of Knowledge section that is consisted 

of 2 - 5 bullet points (maximum 90 characters, 

including spaces, per bullet point) that convey the core 

findings of the article. 

Acknowledgements 

Collate acknowledgements in a separate section at the 

end of the article before the references. List 

individuals or organizations that provided help during 

the research (e.g., providing language help, writing 

assistance or proof reading the article, etc.). Whoever 

would be acknowledged should be informed and a 

verification for that could be requested by AUMJ 

Editor. 

Appendices 

If there is more than one appendix, they should be 

identified as A, B, etc. Formulae and equations in 

appendices should be given separate numbering: Eq. 

(A.1), Eq. (A.2), etc.; in a subsequent appendix, Eq. 

(B.1) and so on. Similarly for tables and figures: Table 

A.1; Fig. A.1, etc. 

CASE REPORT WRITING TEMPLATE 

Title. Include the words “case report” in the title. 

Describe the phenomenon of greatest interest (e.g., 

symptom, diagnosis, diagnostic test, intervention, and 

outcome). 

Abstract. Summarize the following information if 

relevant: 1) Rationale for this case report, 2) 

Presenting concerns (e.g., chief complaints or 

symptoms, diagnoses), 3) Interventions (e.g., 

diagnostic, preventive, prognostic, therapeutic 

exchange), 4) Outcomes, and 5) Main lesson(s) from 

this case report. 

Key Words. Provide 3 - 8 key words that will help 

potential readers search for and find this case report. 

Introduction. Briefly summarize the background and 

context of this case report. 

Presenting Concerns. Describe the patient 

characteristics (e.g., relevant demographics - age, 

gender, ethnicity, occupation) and their presenting 

concern(s) with relevant details of related past 

interventions. 

Clinical Findings. Describe: 1) the medical, family, 

and psychosocial history including lifestyle and 

genetic information; 2) pertinent co-morbidities and 

relevant interventions (e.g., self-care, other therapies); 

and 3) the physical examination (PE) focused on the 

pertinent findings including results from testing. 

Timeline. Create a timeline that includes specific dates 

and times (table, figure, or graphic). 

Diagnostic Focus and Assessment. Provide an 

assessment of the; 1) diagnostic methods (e.g., PE, 

laboratory testing, imaging, questionnaires, referral), 

2) diagnostic challenges (e.g., financial, patient 

availability, cultural), 3) diagnostic reasoning 

including other diagnoses considered, and, 4) 

prognostic characteristics (e.g., staging) where 

applicable. 

Therapeutic Focus and Assessment. Describe: 1) the 

type(s) of intervention (e.g., preventive, 

pharmacologic, surgical, lifestyle, self-care) and 2) the 
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administration and intensity of the intervention (e.g., 

dosage, strength, duration, frequency. 

Follow-up and Outcomes. Describe the clinical course 

of this case including all follow-up visits as well as 1) 

intervention modification, interruption, or 

discontinuation, and the reasons; 2) adherence to the 

intervention and how this was assessed; and 3) adverse 

effects or unanticipated events. In addition, describe: 

1) patient-reported outcomes, 2) clinician-assessed and 

‐reported outcomes, and 3) important positive and 

negative test results. 

Discussion. Please describe: 1) the strengths and 

limitations of this case report including case 

management, 2) the literature relevant to this case 

report (the scientific and clinical context), 3) the 

rationale for your conclusions (e.g., potential causal 

links and generalizability), and 4) the main findings of 

this case report: What are the take-away messages? 

Patient Perspective. The patient should share his or 

her experience pr perspective of the care in a narrative 

that accompanies the case report whenever 

appropriate. 

Informed Consent. Did the patient or their custodian 

give the author of this case report informed consent? 

Provide if requested . 

Case Report Submission Requirements: 1) Competing 

interests, are there any competing interests?, 2) Ethics 

Approval, Did an ethics committee or institutional 

review board review give approval? If yes, please 

provide if requested, 3) De‐Identification, Has all 

patient's related data been de-indentified? 

RANDOMIZED CLINICAL TRIALS WRITING 

TEMPLATE 

In this particular type of original study, individuals are 

randomly allocated to receive or not receive a 

preventive, therapeutic, or diagnostic intervention and 

then followed up to determine the effect of the 

intervention. All randomized clinical trials should 

include a flow diagram and authors should provide a 

completed randomized trial checklist (see CONSORT 

Flow Diagram and Checklist; http://www.consort-

statement.org) and a trial protocol.  

Authors of randomized controlled trials are 

encouraged to submit trial protocols along with their 

manuscripts.  

All clinical trials must be registered (before 

recruitment of the first participant) at an appropriate 

online public that must be independent of for-profit 

interest (http://www.clinicaltrials.gov; 

http://www.anzctr.org.au; http://www.umin.ac.jp/ctr; 

http://isrctn.org; 

http://www.trialregister.nl/trialreg/index.asp).  

Each manuscript should clearly state an objective or 

hypothesis; the design and methods (including the 

study setting and dates, patients or participants with 

inclusion and exclusion criteria, or data sources, and 

how these were selected for the study); the essential 

features of any interventions; the main outcome 

measures; the main results of the study; a comment 

section placing the results in context with the 

published literature and addressing study limitations; 

and the conclusions.  

Data included in research reports must be original. A 

structured abstract not exceeding 300 words is 

required. Clinical trials are limited to 2700 words (not 

including abstract, tables, figures, and references), 40 

references, and no more than 5 tables and figures.  

REVIEW, MINIREVIEW AND META-

ANALYSIS PAPERS  

These papers will not have empirical data acquired by 

the authors but will include historical perspectives, 

analysis and discussion of papers published and data 

acquired in a specific area. 

Systematic reviews and meta-analyses are a particular 

type of original articles that perform systematic, 

critical assessment of literature and data sources 

pertaining to clinical topics, emphasizing factors such 

as cause, diagnosis, prognosis, therapy, or prevention. 

All articles or data sources should be searched for and 

selected systematically for inclusion and critically 

evaluated, and the search and selection process should 

be described in detail in the manuscript. The specific 

type of study or analysis, population, intervention, 

exposure, and tests or outcomes should be described 

for each article or data source. A structured abstract of 

less than 300 words is required. The text is limited to 

3500 words (not including abstract, tables, figures, and 

references); about 4 tables (a flow diagram that depicts 

search and selection processes as well as evidence 

tables should be included) - and no reference limit. 

Minireview is a brief historical perspective, or 

summaries of developments in fast-moving areas 

covered within the scope of the journal. They must be 

based on published articles; they are not outlets for 

unpublished data. They may address any subject 

within the scope of the journal. The goal of the 

minireview is to provide a concise very up-to-date 

summary of a particular field in a manner 

understandable to all readers. 

 

 

http://www.trialregister.nl/trialreg/index.asp
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SHORT COMMUNICATION AND SHORT 

RESEARCH ARTICLE 

Short Communications are urgent communications of 

important preliminary results that are very original, of 

high interest and likely to have a significant impact on 

the subject area of the journal. A Short 

Communication needs only to demonstrate a ‘proof of 

principle’. Authors are encouraged to submit an 

Original Research Paper to the journal following their 

Short Communication. There is no strict page limit for 

a Short Communication; however, a length of 2500-

3500 words, plus 2-3 figures and/or tables, and 15-20 

key references is advisable. Short Research Article 

may be smaller single-result findings as a brief 

summary that include enough information, particularly 

in the methods and results sections, that a reader could 

understand what was done. 

POLICY PAPER 

The purpose of the policy paper is to provide a 

comprehensive and persuasive argument justifying the 

policy recommendations presented in the paper, and 

therefore to act as a decision-making tool and a call to 

action for the target audience. 

COMMENTARIES/OPINION ARTICLES 

An opinion-based article on a topical issue of broad 

interest, which is intended to engender discussion. 

STUDY PROTOCOLS AND PRE-

PROTOCOLS 

AUMJ welcomes publishing protocols for any study 

design, including observational studies and systematic 

reviews. All protocols for randomized clinical trials 

must be registered and follow the CONSORT 

guidelines; ethical approval for the study must have 

been already granted. Study pre-protocols (i.e., 

discussing provisional study designs) may also be 

submitted and will be clearly labeled as such when 

published. Study protocols for pilot and feasibility 

studies may also be considered. 

METHOD ARTICLES 

These articles describe a new experimental or 

computational method, test or procedure, and should 

have been well tested. This includes new study 

methods, substantive modifications to existing 

methods or innovative applications of existing 

methods to new models or scientific questions. We 

also welcome new technical tools that facilitate the 

design or performance of experiments or operations 

and data analysis such as software and laboratory and 

surgical devices, or of new technologies to assist 

medical diagnosis and treatment such as drug delivery 

devices. 

Maximum length of submissions 

Full length original research articles should not 

exceed 5000 words (maximum 40 references), and up 

to 6 tables and/or figures.  

Short communications comprising up to 1800 words of 

text, maximum 15 references, and two illustrative 

items (Tables and/or Figures). 

Letters and Case Reports (provide novel insight into 

disease mechanisms, diagnostic and management 

applications). Clinical Laboratory Notes (technical 

evaluation or important insight into analytical 

methodology), or Letters to the Editor (focused on a 

specific article that has appeared in Aljouf Medical 

Journal within 4 weeks of print issue date of article). 

For all 3 types of letters listed above, the text should 

not exceed 600 words, with no abstract, a maximum of 

1 table or figure and up to 5 references.  

Review Articles, Surveys, Essays, and Special Reports 

may exceed the word and reference limit for Full-

length articles as per the comprehensive nature of 

these articles. However, both of these articles 

(Reviews and Special Reports) will still require an 

abstract (unstructured, 250 word maximum).  

Editorials, Meeting summary, Commentaries, Book 

review and Opinion pieces will not require an abstract 

and will be limited to 2000 words and up to 20 

references. A book review is a brief critical and 

unbiased evaluation of a current book determined to be 

of interest to the journal audience. Publication of a 

submitted book review is at the discretion of the 

editor. 

Artwork 

General points 

Make sure you use uniform lettering and sizing of your 

original artwork. Preferred fonts: Arial (or Helvetica), 

Times New Roman (or Times), Symbol, Courier. 

Number the illustrations according to their sequence in 

the text. Use a logical naming convention for your 

artwork files. Indicate per figure if it is a single, 1.5 or 

2-column fitting image. For Word submissions only, 

you may still provide figures and their captions, and 

tables within a single file at the revision stage.  

Formats 

Regardless of the application used, when your 

electronic artwork is finalized, please 'save as' or 

convert the images to one of the following formats 

(note the resolution requirements for line drawings, 

halftones, and line/halftone combinations given 

below). Please do not supply files that are optimized 

for screen use (e.g., GIF, BMP, PICT, WPG); the 

resolution is too low, supply files that are too low in 
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resolution, and, submit graphics that are 

disproportionately large for the content. 

 EPS (or PDF): Vector drawings. Embed the font 

or save the text as 'graphics'. 

 TIFF (or JPG): Color or grayscale photographs 

(halftones): always use a minimum of 300 dpi. 

 TIFF (or JPG): Bitmapped line drawings: use a 

minimum of 1000 dpi. 

 TIFF (or JPG): Combinations bitmapped 

line/half-tone (color or grayscale): a minimum of 

500 dpi is required. 

Color artwork 

Please make sure that artwork files are in an 

acceptable format (TIFF (or JPEG), EPS (or PDF), or 

MS Office files) and with the correct resolution. If, 

together with your accepted article, you submit usable 

color figures the Journal will ensure that these figures 

will appear in color on the Web regardless of whether 

or not these illustrations are reproduced in color in the 

printed version. Because of technical complications 

which can arise by converting color figures to 'gray 

scale' please submit in addition usable black and white 

versions of all the color illustrations. 

Figure captions 

Ensure that each illustration has a caption (Legend). A 

caption should comprise a brief title below the figure 

that describes its content and not to be general. Keep 

text in the illustrations themselves to a minimum but 

explain all symbols and abbreviations used in the 

legend. Figure caption should stand for itself (self-

explanatory) without the need for consulting the text.   

Tables 

Number tables consecutively in accordance with their 

appearance in the text. Place footnotes to tables below 

the table body and indicate them with superscript 

lowercase letters within the table. If necessary, such 

footnotes could be placed at the end of the table title. 

Avoid vertical rules. Be sparing in the use of tables 

and ensure that the data presented in tables do not 

duplicate results described elsewhere in the article 

(Figures or text). The table caption (Title) should be 

brief but describes its content and not to be general. 

Explain all symbols and abbreviations used in the table 

in the footnote. Table title should stand for itself (self-

explanatory) without the need for consulting the text. 

The table structure should be scientifically organized 

(columns and rows) and its message should be easily 

comprehendible.   

The Editor-in-Chief, on accepting a manuscript, may 

recommend that additional tables and/or graphs 

containing important backup data, too extensive to be 

published in the article, may be published as 

supplementary material. In that event, an appropriate 

statement will be added to the text. However, the 

author should submit such material for consideration 

with the manuscript. 

References 

References cited should be relevant, up-to-date and 

adequately cover the field without ignoring any 

supportive or conflicting publications. Please ensure 

that every reference cited in the text is also present in 

the reference list (and vice versa). If present, 

unpublished results and personal communications may 

be mentioned in the text and not in the reference list. 

Citation of a reference as 'in press' implies that the 

item has been accepted for publication, and shows up 

on PubMed literature search or a copy of the title page 

of the relevant article must be submitted. DOI of the 

references - whenever applicable should be presented.   

Reference management software 

This journal has standard templates available in key 

reference management packages EndNote 

(http://www.endnote.com/support/enstyles.asp) and 

Reference Manager 

(http://refman.com/support/rmstyles.asp). Using plug-

ins to word processing packages, authors only need to 

select the appropriate journal template when preparing 

their article and the list of references and citations to 

these will be formatted according to the journal style, 

which is described below. 

Reference formatting 

There are no strict requirements on reference 

formatting at submission but should be consistent, 

complete and up-to-date. Where applicable, author(s) 

name(s), chapter title/article title, journal title/book 

title, year of publication, volume number-issue 

number/book chapter and the pagination must be 

present. For the book reference, the edition number, 

editors (if they are not the authors), publisher and its 

main address (City and Country) should be added as 

described below in the example. The reference style 

used by the journal should be applied to the accepted 

article at the proof stage. Note that missing data will 

be highlighted at proof stage for the author to correct. 

Use peer-reviewed references only except for national 

and international organizational reporting and 

registers. If you do wish to format the references 

yourself they should be arranged according to the 

following examples:  

Reference style 

Indicate references by number(s) in curved brackets as 

a bolded superscript at the end of the cited text(s) 

before the full stop, e.g., ………. shorter hospital stay 

and lower cost
(20)

. The actual authors can be referred 
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to, but the reference number(s) must always be given. 

Number the references in the list in the order in which 

they appear in the text. The authors list should not be 

shortened, all authors’ names should be mentioned. 

For further details you are referred to 'Uniform 

Requirements for Manuscripts submitted to 

Biomedical Journals' (J Am Med Assoc 1997; 277: 

927-34) (see also 

http://www.nlm.nih.gov/bsd/uniform_requirements.ht

ml).  

Examples: 

Reference to a journal publication: Format your 

journal publications according to the following 

examples depending on whether; 1) It is already 

published with specific page numbers, 2 and 3) It is 

already published with article ID number and pages 

from 1 to …, or 4) It is published put ahead of print. 

 Van der Geer J, Hanraads JAJ, Lupton RA. The 

art of writing a scientific article. J. Sci. Commun., 

2010;163(1):51-9. 

 Leta S, Dao TH, Mesele F, Alemayehu G. 

Visceral Leishmaniasis in Ethiopia: An Evolving 

Disease. PLoS Negl Trop Dis., 2014; 

8(9):e3131;1-7. 

 Arjmand MH, Ahmad Shah F, Saleh Moghadam 

M, Tara F, Jalili A, Mosavi Bazaz M, Hamidi 

Alamdari D. Prooxidant-antioxidant balance in 

umbilical cord blood of infants with meconium 

stained of amniotic fluid. Biochem Res Int., 

2013;2013:ID270545;1-4. 

 Teferra RA, Grant BJ, Mindel JW, Siddiqi TA, 

Iftikhar IH, Ajaz F, Aliling JP, Khan MS, 

Hoffmann SP, Magalang UJ. Cost minimization 

using an artificial neural network sleep apnea 

prediction tool for sleep studies. Ann Am Thorac 

Soc., 2014 Jul 28 (Epub ahead of print). 

Reference to a book: 

Strunk Jr W, White EB (Editors). The elements of 

style, 4
th

 Edition, Longman, New York; 2000, pp. 210-

9. 

Reference to a chapter in an edited book: 

Mettam GR, Adams LB. How to prepare an electronic 

version of your article. In: Jones BS, Smith RZ 

(Editors), Introduction to the electronic age, 1
st
 

Edition, E-Publishing Inc., New York, 2009, Chapter 

2: pp. 281-304. 

Journal abbreviations source 

Journal names should be abbreviated according to the 

List of Title Word Abbreviations: 

http://www.issn.org/services/online-services/access-to-

the-ltwa/. 

Abbreviations and units 

Standard abbreviations as listed in the Council of 

Biology Editors Style Manual may be used without 

definition. Use non-standard abbreviations sparingly, 

preceding their first use in the text with the 

corresponding full designation. Use units in 

conformity with the standard International System (SI) 

of units. 

Video data 

The journal accepts video material and animation 

sequences to support and enhance your scientific 

research. Authors who have video or animation files 

that they wish to submit with their article are strongly 

encouraged to include links to these within the body of 

the article. This can be done in the same way as a 

figure or table by referring to the video or animation 

content and noting in the body text where it should be 

placed. All submitted files should be properly labeled 

so that they directly relate to the video file's content. In 

order to ensure that your video or animation material is 

directly usable, please provide the files in one of our 

recommended file formats with a preferred maximum 

size of 50 MB. Video and animation files supplied will 

be published online in the electronic version of your 

article. Since video and animation cannot be 

embedded in the print version of the journal, please 

provide text for both the electronic and the print 

version for the portions of the article that refer to this 

content. 

AudioSlides 

AUMJ encourages authors to create an AudioSlides 

presentation with their published article as 

supplementary material. This gives authors the 

opportunity to summarize their research in their own 

words and to help readers understand what the paper is 

about. Authors of this journal will automatically 

receive an invitation e-mail to create an AudioSlides 

presentation after acceptance of their paper. 

Supplementary data 

AUMJ accepts electronic supplementary material to 

support and enhance your scientific research. 

Supplementary files offer the author additional 

possibilities to publish supporting applications, high-

resolution images, background datasets, sound clips 

and more. Supplementary files supplied will be 

published online alongside the electronic version of 

your article. In order to ensure that your submitted 

material is directly usable, please provide the data in 

one of our recommended file formats. Authors should 

submit the material in electronic format together with 

the article and supply a concise and descriptive caption 

for each file.  

http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.nlm.nih.gov/bsd/uniform_requirements.html


 AUMJ Comprehensive Instructions For Authors and Reviewers 

Aljouf University Medical Journal (AUMJ), 2014 November 1; 1(2): iv - xvi.  

2014 

Supplementary material captions 

Each supplementary material file should have a short 

caption which will be placed at the bottom of the 

article, where it can assist the reader and also be used 

by search engines. 

THE COPYRIGHTS 

The copyrights of all papers published in this journal 

are retained by the respective authors as per the 

'Creative Commons Attribution License' 

(http://creativecommons.org/licenses/by/3.0/). The 

author(s) should be the sole author(s) of the article and 

should have full authority to enter into agreement and 

in granting rights to the journal, which are not in 

breach of any other obligation. The author(s) should 

ensure the integrity of the paper and related works. 

Authors should mandatorily ensure that submission of 

manuscript to AUMJ would result into no breach of 

contract or of confidence or of commitment given to 

secrecy. 

Submission checklist 

The following list will be useful during the final 

checking of an article prior to sending it to the journal 

for review. Please consult this Guide for Authors for 

further details of any item. 

To avoid unnecessary errors you are strongly advised 

to use the 'spell-check' and 'grammar-check' functions 

of your word processor. 

Ensure that the following items are present: 

One author has been designated as the corresponding 

author with contact details for all authors: 

• E-mail address. 

• Full postal address. 

• Telephone. 

All necessary files have been uploaded, and contain: 

• Keywords. 

• All figures and their captions. 

• All tables (including title, description, footnotes). 

Further considerations 

• Manuscript has been 'spell-checked' and 

'grammar-checked'. 

• All references mentioned in the Reference list are 

cited in the text, and vice versa. 

• Permission has been obtained for use of 

copyrighted material from other sources 

(including the Web).  

• Color figures are clearly marked as being 

intended for color reproduction on and in print, 

or to be reproduced in color electronically and in 

black-and-white in print. 

 

PEER REVIEW PROCESS 

High quality manuscripts are peer-reviewed by 

minimum of two peers of the same field along with a 

biostatician in the case the study requires. Pre-

reviewing advice and help will be provided by the 

Editor-In-Chief on first submission for initial 

improvements to meeting the minimum criteria of 

peer-reviewing. The journal follows strict double blind 

fold constructive review policy to ensure neutral 

evaluation. During this review process identity of both 

the authors and reviewers are kept hidden to ensure 

unbiased evaluation. A cycle of one-month reviewing 

process is the target of the journal from submission to 

final acceptance. For meeting this goal, the Editor-In-

Chief is expecting strict compliance from author 

hastening corrections and replying editorial requests. 

Continuous post-publication open peer reviewing is 

highly encouraged through submitting comments to 

the Editor on any of the published article that will 

show up with author reply in the subsequent issue to 

the journal.  

The reviewers’ comments are sent to authors once 

received. With the help of the reviewers’ comments, 

FINAL decision (accepted or accepted with minor 

revision or accepted with major revision or rejected) 

will be sent to the corresponding author. Reviewers are 

asked if they would like to review a revised version of 

the manuscript. The editorial office may request a re-

review regardless of a reviewer's response in order to 

ensure a thorough and fair evaluation. 

In order to maintain this journal’s mission of one-

month publication cycle, authors are encouraged to 

submit the revised manuscript within one week of 

receipt of reviewer’s comment (in case of minor 

corrections). However, revised manuscript submission 

should not go beyond 2 weeks (only for the cases of 

major revision which involves additional experiment, 

analysis etc.). Along with corrected manuscript 

authors will be requested to submit filled a point-by-

point answers to the reviewers' comments and any 

rebuttal to any point raised. The Editor-In-Chief of the 

journal will have exclusive power to take final 

decision for acceptance or rejection during any 

dispute. 

Under special circumstance, if the review process 

takes more time, author(s) will be informed 

accordingly. The editorial board or referees may re-

review manuscripts that are accepted pending revision. 

Manuscripts with latest and significant findings will be 

handled with the highest priority so that it could be 

published within a very short time. The journal is 

determined to promote integrity in research 

publication. In case of any suspected misconduct, the 
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journal management reserves the right to re-review 

any manuscript at any stages before final publication. 

Our massage to AUMJ potential reviewers says 

“Although the Manuscript General Evaluation Form is 

attached, we like to instigate a policy of constructive 

reviewing and to do our best to make the submitted 

manuscripts publishable - provided that it is genuine 

and contain no major frauds of republication, duplicate 

use of self data or plagiarism of intellectual properties 

of the others. Please, make your changes and insert 

your corrections, comments and suggestions directly 

into the manuscript text but in a different color. Please 

also make sure that the author(s) presented an 

inclusive and updated list of genuine references, 

applied proper statistics and extracted justified 

conclusions”. 

Manuscript General Revision Form 

The Manuscript Assigned Number and Title: …….. 

The Manuscript Evaluation Score: Please, score the 

manuscript from 0 to 4 (highest) for each of the 

following items, and write the score in the 

corresponding box:  

Items                             Scores 0 1 2 3 4 
Item 

Score 

The Study is a Priority 

Problem 
      

Originality       

Significance of the Work       

Research Design        

Quality and Clarity of the 

Writing 
      

Standard and Reproducible 

Methodology 
      

Results Presentation and 

Appropriate Statistics 
      

Relevant Discussion and 

Justified Conclusions 
      

Tables/ Illustrations/ Figures       

References: Inclusive and 

Updated 
      

Total score   

The Decision: Should AUMJ publish the 

manuscript? Please, check the appropriate box. 

Yes, without any revision:  Accepted  

Yes, with minor revision 

and alterations:  

Accepted with 

revision 
 

Yes, with major revision 

and alterations: 

Re-Evaluation after 

substantial revision 
 

No, this manuscript should 

be denied publication:  
Denied 

 

Justification for Decision & Feedback for the 

Author (REQUIRED): AUMJ recommends the 

reviewer to introduce such justifications and feedback 
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Abstract 

Introduction and Definition: The obstructive sleep apnea-hypopnea syndrome (OSAHS) is, in general, a 

breathing disorder that is manifested during sleep. It is one of the most common sleep related disorders which 

gained significant attention from health care providers. OSAHS has serious sequel on affected patients and 

should be given full attention. Methods: This manuscript presents an overview of definitions, classifications, 

diagnosis, etiology and management of this problem based on up-to-date literature survey. Etiology & 

Diagnosis: Anatomic as well as physiologic factors that affect airway underlie the etiology of OSAHS. Diagnosis 

of OSAHS depends on the presence of clinical signs and symptoms as well as laboratory tests. Management: 

Treatment modalities for OSAHS include non-surgical conservative as well as surgical methods. Conclusion: 

The problems, which medical clinicians are encountering today, are not only associated with understanding the 

etiology of the disease but also with the assimilation of the best available therapeutic alternatives. Sghaireen 

MG. Sleep Apnea: An updated overview. AUMJ, 2014 November 1; 1(2): 1-8. 

Keywords: Sleep apnea, Sleep disorder, Obstructive sleep apnea hypopnea syndrome, Oral appliances, Review.   

Introduction 
 
The obstructive sleep apnea-hypopnea syndrome 

(OSAHS) is, in general, a breathing disorder that is 

manifested during sleep. OSAHS is one of the most 

common sleep related disorders which gained 

significant attention from health care providers. This 

has been synchronized with the increased number of 

people realizing that changes in sleeping habits and 

daytime behavior may be attributed to OSAHS, noting 

that OSAHS is appearing in ~14% of the general 

population
(1)

. OSAHS has been estimated to affect 2% 

of American females, 4% of American males, and 

45% of Dutch males
(2-4)

. It was also claimed that 80 - 

90% of the affected cases are undiagnosed
(2)

. This new 

awareness has led many patients to seek medical 

consultation and definitive treatment.  

Definitions and sequels 

OSAHS is a sleep-related breathing disorder 

characterized by repetitive partial or complete upper 

airway obstruction leading to increased resistance to 

airflow and potential cessation of breathing during 

sleep
(3,4)

.
 

According to the American Academy of 

Sleep Medicine (AASM; 2005), OSAHS is defined by 

repetitive episodes of upper airway obstruction during 

sleep, in association with reduction in blood oxygen 

saturation, which are terminated by brief arousals from 

sleep
(3-6)

. Clinically, OSAHS is defined by 30% 

reduction in thoracoabdominal movement or airflow as 

compared with baseline, lasting at least for 10 seconds, 

and with 4% or more oxygen desaturation. These 

events prevent the patient from attaining the deeper 

stages of sleep, which are physiologically needed
(3-5,7)

. 

OSAHS has different sequels that affect patients. 

These include reduction in oxygen saturation, brief 

arousals from sleep, neurobehavioral and 

cardiovascular consequences
(3,4)

.
 
The neurobehavioral 

consequences of sleep fragmentation include snoring, 

excessive daytime sleepiness, an increased risk of 

traffic accidents, and impairment of the quality of 

life
(3,4,8)

. Cardiovascular sequels of OSAHS include 

hypertension, an increased risk of ischemic heart 

diseases, congestive heart failure and stroke
(3,4,9-12)

.
 

Diagnosis 

Diagnosis of OSAHS depends on the presence of 

clinical signs and symptoms as well as laboratory 

tests
(6)

. The pharyngeal airway plays a significant role 

in the pathogenesis of obstructive sleep OSAHS. 

Therefore, pharyngeal airway is extensively studied in 

patients suffering from this condition. In OSAHS, 

airway obstruction is manifested in a complete 

cessation (apnea) or significant reduction (hypopnea) 

in the oronasal airflow for not less than ten seconds. 

Hypopnea has the same definition like OSAHS - 30% 

reduction in thoracoabdominal movement or airflow as 

compared with baseline lasting at least 10 seconds. In 

both apnea and hypopnea, the obstruction often causes 

oxygen desaturation. Hypopnea can be associated with 

oxygen desaturation exceeding 4%, or brief, usually 

unnoticed, arousals
(6,13,14)

.   
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As a defensive reaction to overcome hypoxia and 

hypercapnia (increase in the CO2 level), the upper 

airway will regain patency through increasing 

respiratory effort, which in return causes unnoticed 

short sleep arousals. Not only resulting in extreme 

daytime sleepiness, the frequent arousal stimuli are 

also coupled with sleep discontinuity, reduction of 

rapid eye movement (REM), and slow wave sleep. 

Moreover, frequent sleep fragmentation will most 

probably result in significant depletion of 

neurocognitive functioning, poor quality of life, and 

increased risk of daily functions requiring focus such 

as vehicle driving
(14)

. 
 
AASM defines OSAHS in terms of reported 

symptoms and findings through laboratory tests. In 

order to diagnose and mark the severity of OSAHS a 

sleep registration (e.g., polysomnography) should be 

carried out. As laboratory test, polysomnography 

indicates presence of OSAHS by the Respiratory 

Disturbance Index (RDI) of 5 or more complete 

(apneas) and/or partial (hypopneas) upper airway 

obstructions per hour of sleep that are associated with 

brief arousals. In addition, the number of obstructed 

breathing events is usually quantified by the number of 

apneas and hypopneas per hour sleep (i.e., Apnea-

Hypopnea Index; AHI). According to AHI, OSAHS 

can be classified as mild (5< - <15), moderate (15< - 

<30), or severe (>30)
 (15)

. 
 
OSAHS should be distinguished from another 

condition called Central Sleep Apnea (CSA). CSA 

results from disturbance in the brain’s respiratory 

control centers and is characterized by no 

thoracoabdominal effort. On the other hand, OSAHS 

has continued but disturbed thoracoabdominal effort. 

However, if the patient suffers from mixed OSAHS 

and CSA events, sleep generally begins without 

thoracoabdominal effort and ends with several 

thoracoabdominal efforts tabulated in the obstructive 

apnea index
(16)

.
 
Differential diagnosis of OSAHS also 

includes primary snoring, chronic hypoventilation 

syndrome, sleep deprivation, periodic limb movement 

disorder
(2)

.
 

 
Useful new methodologies were utilized to screen and 

diagnose obstructive sleep apnea. These include the 

use of smart phones with built-in sensors that include 

oximeter to measure oxygen level, microphone to 

record respiratory effort, and accelerometer to register 

body movements
(17)

. The use of STOP-Bang [Body 

Mass Index (BMI), Age, Neck Circumference, and 

Gender] questionnaire score was also utilized. A score 

of 4 has high sensitivity for identifying severe OSA; 

meanwhile, score 6 has high specificity to identify 

severe OSA
(18)

.
 
Others indicated that high score of 5 - 

8 indicates high probability of moderate/severe 

OSA
(19)

.
  

 
In addition, the use of OSUNet which depends on the 

use of artificial neural networking software analysis 

was found useful in the clinical prediction and 

diagnosis of OSA
(20)

. However, some new tools for 

screening and diagnosis of OSA were found to have 

poor validity such as OSA-18 questionnaire in 

comparison to polysomnography
(21)

.  
 
Other researchers used symptoms and oxygen 

desaturation index (ODI) for diagnosis of OSA. If ODI 

is 0 or 1, the child can be considered normal but 

should be monitored. When the total score is 2, the 

result cannot be determined and the child should be 

referred to a special sleep laboratory for 

polysomnography. Therefore, a screening process is 

developed based on a combination of symptoms and 

ODI
(22,23)

. Some researchers suggested that salivary 

cortisol may be a useful biomarker of OSAS
(24)

. 

Others, suggested that the value of red blood cell 

distribution width (RDW) was useful in predicting the 

severity of OSA
(25)

. The apnea-hypopnea index was 

significantly higher in people with high RDW (RDW 

>15). However, some researcher found that RDW has 

no relationship to OSA and that Platelet Distribution 

width (PDW) correlates severity of OSA
(26)

.  
 
Some researchers

(26,27)
 suggested that severity of OSA 

correlates Epsworth sleepiness scale scores, while, 

others
(28)

 found no such relation. Finally, a recent 

clinical guideline from the American College of 

Physicians recommends sleep study using 

polysomnography or portable sleep monitors (if 

polysomnography is not available) for the diagnosis of 

OSA
(29)

.  

Etiology 

The pharyngeal airway plays a significant role in the 

pathogenesis of OSAHS. Upper airway diameter and 

length are defined by a surrounding bony enclosure 

consisting of the mandible, the maxilla, the hyoid and 

the cervical vertebrae. Changes in the relative 

positions of any of these structures can decrease 

pharyngeal diameter and increase pharyngeal length, 

leading to increased airway compliance and resistance 

to airflow
(30)

. Anatomic as well as physiologic factors 

that affect airway underlie the etiology of OSAHS. 

Anatomic factors include high-arched hard palate, 

retrognathism of jaws, deviation of nasal septum, 

turbinate hypertrophy, and soft tissue enlargement of 

tongue, soft palate, uvula, lateral pharyngeal walls, 

tonsils and parapharyngeal fat pads
(31-34)

.
 
Among the 

physiologic factors that impair function of airway-

dilating muscles and increase collapsibility, is the 
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reduction of reflex responses of tongue and soft palate 

muscles to negative airway pressure
(35)

.  
 
In addition to the anatomic and physiologic factors 

that are directly responsible for the etiology of 

OSAHS, some potential factors may exacerbate upper 

airway resistance during sleep and could increase the 

risk of this condition. Supine posture and mouth 

opening are other risk factors. Supine posture during 

sleep facilitates the gravitational forces that displace 

the tongue and soft palate posteriorly. Mouth opening 

increases collapsibility and/or decreases efficacy of 

dilator muscles
(2,36)

.
 

Furthermore, other risk factors 

include endocranial disorders (e.g., acromegaly, 

Cushing's syndrome, diabetes mellitus and 

hypothyroidism)
(2,37)

, familial background, menopause, 

allergy, upper air way infection, male gender, 

increased age and intoxications including tobacco, 

alcohol and respiratory depressants or sedative 

drugs
(2,8)

.
 
Nevertheless, obesity is probably the most 

important risk factor for OSAHS
(2,8,38)

.  

Management 

The problems, which medical clinicians are 

encountering today, are not only associated with 

understanding the etiology of the disease but also with 

the best available therapeutic alternatives. Treatment 

modalities for OSAHS include non-surgical 

conservative as well as surgical methods.
 
The surgical 

treatment modalities include uvulo-palato-

pharyngoplasty (UPPP), adenotonsillectomy, laser 

midline glossectomy and lingualplasty, radiofrequency 

ablation, hyoid myotomy suspension, tracheotomy, 

mandibular osteotomy with genioglossus 

advancement, and maxillomandibular advancement 

(MMA)
(3,4,39)

.  
 
Among available non-surgical conservative treatment 

modalities are weight loss, adjustment of sleeping 

position, quitting smoking and alcohol, stop 

administrating respiratory depressants and sedatives, 

electrical stimulation for upper airway dilator muscles 

and hypoglossal nerve, pharmacologic treatment 

(Tricyclic antidepressants, serotonergic agents, 

Modafinil (wakening drug), Thyroxine, and sex 

hormones), supplemental oxygen, nasal continuous 

positive airway pressure (nCPAP), and oral 

appliances
(3,4,39-41)

.
 

 
Weight loss and consequently reduced BMI is 

associated with improvement of signs and symptoms 

related to OSA
(3,4)

.
 

Continuous positive airway 

pressure (CPAP) therapy is considered the 

conservative treatment of choice for OSAHS
(3,4,40,42-44)

. 

CPAP depends on using special machine that is 

attached to patients’ face (via nasal or oral masks) 

providing continuous pressure to prevent the collapse 

of airway while providing oxygen to the patient
(45-47)

. 

The CPAP could be automatic (produced via portable 

machines that patients use on their own in their homes 

(auto-CPAP or portable-CPAP)) or fixed (produced 

via titrated machines in hospital or sleep clinic settings 

(fixed-CPAP)
(45,46)

. It was concluded that auto-CPAP 

was associated with slightly better patient compliance, 

patient preference, and sleep architecture compared to 

fixed CPAP
(45)

. 
 
Currently, oral appliance therapy is emerging as an 

alternative to CPAP therapy for OSAHS
(7,40,42-44)

. 

However, the specific role of oral appliance therapy in 

OSAHS treatment is still uncertain and the specific 

indications for treatment with oral appliances are 

indeterminate. Furthermore, the influences of different 

oral appliances’ designs on treatment outcomes and 

patients' compliance have not been established yet. 

Such issue prompts the need to consider further 

research in order to enhance the knowledge in this 

field. Consequently, CPAP therapy is still considered 

the treatment of choice for OSAHS especially in 

moderate and severe cases
(3,4,40,42-44)

.
 

Therefore, in 

clinical practice, oral appliances are primarily 

restricted to patients unwilling or unable to comply 

with CPAP therapy
(40,48,49)

.
 
However, recent studies 

showed that during short term period mandibular 

advancement devices had equal effectiveness in the 

treatment of moderate to severe OSA when compared 

with CPAP
(50)

.
 

 
In 1902, Pierre Robin, a French physician, gained the 

name “The father of oral appliances” due to his 

breaking through designs of intra-oral devices, 

commonly known as oral appliances, which aim to 

relieve obstructions in the upper-airway. Since then, 

oral appliances have significantly improved. The 

standard practice of oral appliances’ guidelines of the 

American Sleep Disorders Association (ASDA) 

recommends the use of oral appliances for patients 

with primary snoring or mild OSA that do not respond 

to conservative measures
(51)

. In addition, moderate to 

severe cases of OSAHS can use oral appliances in case 

the CPAP therapy is refused or patients do not show 

adherence
(52,53)

. 
 
In general, the primary objective of oral appliances is 

to operate on the tongue, the mandible, and the 

pharyngeal structures in order to relieve the sleep 

related obstruction in the upper airway. By this 

mechanism of action they cause anatomical changes in 

upper airway as well as neuromuscular changes by 

increasing the muscle activity
(54,55)

.
 

Anatomical 

changes caused by oral appliances include displacing 

suprahyoid and genioglossal muscles to prevent 
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airway obstruction
(56)

, provide the mandible with 

forward and inferior displacement, and broaden the 

palatoglossal and the palatopharyngeal arch. This 

decreases the tongue gravitational force on the upper 

airway and protect velopharyngeal airway
(56,57)

. In 

addition, they restrict posterior rotation of mandible 

and prevent retrolapsing of tongue. This stabilizes 

hyoid bone and mandible during sleep
(58)

. 

Furthermore, they increase airway size by increasing 

dimensions of hypopharynx, oropharynx, and 

velopharynx
(55,57,59-61)

. Also, mandibular advancement 

improves air flow dynamics by correcting the 

curvature of upper airway at velopharynx
(62)

.  
 
Advantages of oral appliances include being simple, 

readily accessible, reversible and non-invasive
(7,63)

.
 

Also, they do not have the obstructive nature of CPAP 

so patients tend to prefer them more and demonstrate 

better compliance
(2,64-66)

.
 
Furthermore, they improve 

physiological (blood pressure) and neurobehavioral 

(quality of life) outcomes
(66)

, reduce snoring
(55,67)

, 

decrease daytime sleepiness, improve work 

performance, allow better sleep quality
(68,69)

, decrease 

the apnea-hypopnea index (AHI), increase oxygen 

saturation, reduce arousals’ frequency during 

sleep
(64,70)

, and improve REM and slow-wave 

sleep
(71,72)

. They can be used as diagnostic tool before 

doing surgery to make sure that surgery outcome will 

be adequate
(73)

.  
 
Among disadvantages of oral appliances are being less 

effective than CPAP in relieving upper airway 

obstructions, the need for technician support, and the 

need for their titration
(2,65,66)

.
 
Also, they might cause 

long term effects such as small and unpredictable 

changes in occlusion
(74,75)

, and increase bruxism and 

tempro-mandibular joint (TMJ) problem
(76)

. 

Furthermore, they could lead to temporary effects such 

as mild tenderness of teeth and jaws, myofacial pain, 

gum irritation, excessive salivation, xerostomia, gag 

reflex, teeth fracture, and/or periodontal damage
(64,74,77-

79)
.   

According to their proposed mechanism, two major 

types of appliances are present, tongue retaining 

devices (Figure 1) and mandibular advancement 

appliances (Figure 2). Tongue retaining devices 

provide an anterior position of the tongue through 

applying a negative pressure into a soft plastic bulb
(80)

. 

However, tongue retaining devices could cause patient 

discomfort and loss of compliance, might lose the 

negative pressure in the bulb, and cannot be used in 

patients with compromised nasal passage as they 

prevent mouth breathing
(81)

. On the other hand, 

mandibular repositioning appliances (MRA) which are 

also called mandibular advancement appliances 

(MAA) are the most preferred type of oral appliances 

used in treating OSAHS. They are retained in the 

upper and lower dentition by clasps, acrylic, or 

thermoplastic polymer
(82)

.  
 
The available types of MRA include custom made 

appliances or prefabricated devices
(82,83)

. Prefabricated 

MRA are constructed through molding a thermolabile 

material while custom made MRA are constructed in a 

dental laboratory (following dental impressions and 

bite registration). Also, MRA could be one-piece 

“monoblock” or two-piece “biblock” appliances. One-

piece appliances fix the mandible in an anterior 

position but decrease the frequency of upper airway 

obstruction during sleep through achieving general 

restriction of the protruding muscles of the tongue
(84)

. 

On the other hand, two piece appliances allow vertical 

and/or anterior freedom of mandible movement, allow 

further mandibular advancement, prevent TMJ 

disorders, provide general comfort while usage, and 

allow for individual titration of the appliance. The two 

piece appliances could have adjustable connecting 

bars, hooks, rods, tubes and/or screws that allow 

progressive advancement of mandible (e.g., removable 

Herbst MRA, McDonald appliance, and the Silenser 

appliance). Also, the two piece appliances could have 

short intermaxillary elastics that limit mouth opening 

during sleep (e.g., removable Herbst MRA)
 (85,86)

. 

 
Figure 1: Tongue retaining device (TRD) for treatment of 

sleep apnea (Courtecy of Prof. Mahmoud K. AL-Omiri, 

University of Jordan). 

 
Figure 2: Mandibular repositioning appliances (MRA) for 

treatment of sleep apnea (Courtecy of Prof. Mahmoud K. 

AL-Omiri, University of Jordan). 
 
In order to secure success during the use of MRA, the 

dentist must be aware of medical and social 

parameters which apply to patients and customize 

treatment to meet their requirements. MRA should be 
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adjustable, well fitting, comfortable, robust and 

produce minimal jaw opening
(49,87)

.
 

Mandibular 

appliance can be adjusted to have holes to allow better 

breathing. This is important in patients who suffer 

problems in nasal breathing. MRA provides the 

advantage of having a degree of bite opening. 

However, the frequency of bite opening should be 

minimized because of its possible adverse effects on 

OSAHS patients, such as producing a posterior 

movement of the tongue as well as the soft palate
(88)

. 

Moreover, upper airway obstructions could increase if 

mandibular advancement is pushed to its 

maximum
(7,58,89-91)

. Therefore, a trial and error process 

(which is called titration process) is used to determine 

the optimum mandibular displacement for each 

patient. Two-piece MRA has easier and straight 

forward titration process over one-piece MRA due to 

the adjustable sagging feature offered by two-piece 

MRA.
 
The appliance requires 2 - 4 weeks for patients’ 

adaptation followed by titration for 2 - 3 months to 

reduce side effects and obtain best results
(7)

.
    

Conclusion 

OSAHS is, in general, a breathing disorder that is 

manifested during sleep. Diagnosis of OSAHS 

depends on the presence of clinical signs and 

symptoms as well as laboratory tests. The problems, 

which medical clinicians are encountering today, are 

not only associated with understanding the etiology of 

the disease but also with the best available therapeutic 

alternatives. The pharyngeal and upper airway 

diameter and length are defined by the surrounding 

soft tissue and bony enclosure. Anatomic as well as 

physiologic factors that cause changes in the relative 

positions, size, or function of these structures can 

increase airway resistance to airflow and underlie the 

etiology of OSAHS. Other risk factors are present and 

could worsen or precipitate the condition. Obesity is 

probably the most important risk factor. Management 

of the disease could be surgical or non-surgical by 

following conservative measures and using CPAP 

and/or oral appliances. CPAP is still the conservative 

treatment of choice. The two piece oral appliances are 

the best type of available oral appliances used for 

treatment of OSAHS.  
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Abstract 

Background: Visceral leishmaniasis (VL) is a febrile chronic illness associated with weight loss and hepato-

splenomegaly. VL is a tropical infection that is emerging into temperate regions as an increasingly imported 

infection. The present study provides a comparative description of VL from clinical and demographic aspects in 

two endemic foci in Sudan. Aims: The analysis of this information aims at better understanding of an east 

African VL, which is likely to be relevant for practice in other worldwide endemic areas. Patients and Methods: 

A descriptive retrospective analysis (5 years) was conducted on confirmed VL patients. The data was retrieved 

after approval from the electronic system of Tropical Diseases Hospital at Khartoum, Sudan. Results: A total of 

138 VL patient records were studied. Seventy one were from White Nile Province (WNP), and 67 from Gedaref 

Province (GP). VL was largely a disease of children (<15 years) at WNP, while adults were predominantly 

affected at GP. Fever was the hallmark in both regions (>95% of cases). Differences in VL clinical pattern of 

patients at the two foci are attributable to variance in previous exposure immunity, socioeconomic, ethnic, 

demographic makeup, and maybe genetic background. Conclusion: The clinical and demographic presentation of 

VL at the two investigated Sudanese foci was generally similar to previous international reports from endemic 

areas. The southern WNP focus was an area of previous case reports (1988-2000), and changed into endemic 

pattern of VL (as of 2005). Future investigations to further dissect VL behaviour in non-endemic areas are 

mandatory. This would help devising sustainable effective strategies to control VL and prevent its endemicity. 

Nail AM. Visceral leishmaniasis: A comparative analysis of clinical and demographic features in two foci 

from Sudan. AUMJ, 2014 November 1; 1(2): 9-13.  

Keywords: Visceral leishmaniasis, Clinical features, Sudan.   
 
Introduction 

Visceral leishmaniasis (VL), also known as kala-azar, 

is a vector-borne febrile chronic illness associated with 

weight loss and hepato-splenomegaly. VL was first 

described at the end of the nineteenth century, and its 

causative protozoan was discovered in 1903
(1)

. In 

Sudan (east Africa), it is caused by Leishmania 

donovani complex, and transmitted to man by the bite 

of infected female sand-fly Phlebotomus sp
(2)

. The 

World Health Organization Leishmaniasis Control 

Team, estimates the global incidence rate of visceral 

leishmaniasis to be 0.2 – 0.4 million cases/year, while 

it causes around 30,000 deaths each year
(3,4)

.
 

The increasing global interest in VL investigations is 

attributable to good reasons. Primarily because of its 

acclimatization and spreading into urban and suburban 

areas
(5-7)

. Secondly, VL is a major opportunistic 

infection in cases of HIV/AIDS reported in 

Ethiopia
(8,9)

. Third, VL is rare in industrial countries, 

however, imported cases due to international tourism 

at endemic regions, present diagnostic challenges
(10)

. 

Finally, global warming is a probable factor in disease 

spreading particularly in tropics and more to temperate 

regions. By the year 2025, southern England would 

have a climate similar to that of south of France. In the 

latter, VL disease and vector exist. Therefore, VL 

would be encountered in southern England
(11)

.
  

In Sudan (east Africa), VL is among the most 

important health problems, particularly in the two 

main endemic foci of the southeastern Gedaref  

Province (GP), and the southern White Nile Province 

(WNP)
 
 (Figure 1). Transmission dynamics is believed 

to include zoonosis (from animal to man), and 

anthroponosis (from man to man)
(2)

. The typical 

clinical features are an ill male child with fever, 

weight loss, hepato-splenomegaly, and pancytopenia. 

Rural residence and low socio-economic status are not 

uncommon findings among Sudanese VL patients. VL 

in GP was known since 1920 and sizable literature is 

available on it, while the first cases from WNP were 

reported in 1988 and research is scarce on it
(12-15)

.
  

The objective of this descriptive retrospective study 

was to provide compare clinical and demographic 
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finding of VL patients from the target endemic 

Sudanese foci - WNP and GP. The analysis of this 

information aims, also, at better understanding and 

management of an east African VL, which is likely to 

be relevant for practice in other world endemic areas.     

Patients and Methods 

Study area: The study area lies in Sudan (Figure 1). 

GP is situated on the south-eastern part of the country 

neighboring the State of Ethiopia. WNP is situated on 

the southern part of the country neighboring the State 

of South Sudan. The climate of both regions is 

essentially subtropical; with abundant Acacia seyal 

and Balanites aegyptica vegetation that favors VL 

transmission among local population. Study design 

and population: This is a 5-years hospital-based 

descriptive retrospective cross-sectional study (2006 - 

2010). The study population has confirmed VL 

patients: 71 from WNP, and 67 from GP. The patients 

are originally from these two foci, and were referred 

for management at Tropical Diseases Hospital (TDH), 

a Ministry of Health referral hospital located to the 

capital Khartoum. TDH was founded in 1974 for 

research, service, and training on tropical diseases.  

Data collection and analysis: At TDH, the Quality 

Control Unit employs trained medical officers to 

verify data documentation and transfer from the 

hospital medical records of patients into an electronic 

software system. We collected the clinical features and 

demography of confirmed VL patients from that 

system. Confirmation of VL diagnosis was made by: 

demonstration of amastigote stage of Leishmania 

donovani in aspirate material from lymph node/bone 

marrow using light microscopy, or, positive serology 

using Direct Agglutination Test combined with 

negative Skin Leishmanin Test. The patient data were 

then entered into a standardized data sheet for analysis 

using SPSS for windows (version 16). The Research 

and Ethics Committee of TDH approved the study 

(Ethics Committee Approval; 137/2010, EC, Tropical 

Diseases Hospital, Khartoum, Sudan). Data presented 

as n, % and mean ± SDM. 

 
Figure 1: Africa map showing Sudan (east Africa), and the location of the two investigated visceral leishmaniasis foci; 

Gedaref Province and White Nile Province. 
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Results 

Demographic features (Table 1) 

Male to female VL patients’ ratio was 21:1, and 3:1 at 

GP and WNP, respectively, indicating a higher risk for 

VL among males compared to females. At WNP, VL 

affected a majority of children (aged <15 years) 

reaching 59.1% of all cases, while adults showed 

preponderance at GP with 61.2% of VL cases 

occurring among the age group of 20 - 40 years. 

Table 1: Gender and Age of leishmaniasis patients in the two 

investigated Gedaref Province (GP) and White Nile Province 

(WNP) foci, Sudan (east Africa). Data presented are n (%). 

 WNP GP 

Gender: 

Male/Female 

53 (74.6)/18 (25.4) 64 (95.5)/03 (4.5) 

Age, years 

                   1- 5 

 

17 (23.9) 

 

05 (7.5) 

                5-10 12 (16.9) 07 (10.4) 

                10-15 13 (18.3) 07 (10.4) 

               15-20 09 (12.7) 12 (17.9) 

               20-25 09 (12.7) 08 (11.9) 

              25-30 08 (11.3) 08 (11.9) 

             30-35 02 (2.8) 07 (10.4) 

             35-40 01 (1.4) 06 (09) 

            >40 00 (00) 07 (10.4) 

Clinical features (Table 2)   

Fever was the hallmark of the great majority of 

patients in both WNP and GP foci (95.8% and 95.5%, 

respectively). Fever duration ranged from 1 - 72 weeks 

(10 ± 11.3).  

Table 2: Clinical Features of leishmaniasis patients in the 

two investigated Gedaref Province (GP) and White Nile 

Province (WNP) foci, Sudan (east Africa). Data presented 

are n (%). 

Clinical Feature WNP GP p< 

Fever         68 (95.8) 64 (95.5) 0.944 

Weight loss 61 (85.9) 39 (58) 0.912 

Anemia 59 (83.1) 49 (73.1) 0.156 

Lymphadenopathy 36 (50.7) 38 (56.7) 0.497 

Splenomegaly 66 (93) 62 (92.5) 0.799 

Hepatomegaly 52 (73.2) 47 (70) 0.834 

Malaria 40 (54.9) 15 (22.4) 0.001 

VL patients from WNP focus were more stricken by 

weight loss (85.9%) as compared to GP patients 

(58%), but this difference was not statistically 

significant. Splenomegaly was the second commonest 

clinical feature in both foci (WNP 93% and GP 

92.5%). Malaria co-infection was encountered among 

VL patients in the two foci (54.9% at WNP and 22.4% 

at GP), with a statistically significant difference 

between them (p<0.05).  

Discussion 

In this study, male gender was a risk factor for VL in 

both foci: WNP (74.6%) and GP (95.5%). This 

phenomenon is usually described among VL patients 

from many parts of the world, yet, its underlying 

etiology is not well understood
(16-18)

. In Brazil, a 

hormonal factor was suggested to be linked with male 

predominance of VL disease
(19)

.
 
In this study from 

Sudan, young males are more exposed to sandflies bite 

and VL might be due to social rural traditions of male 

outdoor activities, while females have dormant indoor 

activities. Hence, muscle activity of males and sand-

fly-attractive body warmness could correlate Sudanese 

reasoning with that of Brazilians. Moreover, 

socioeconomic and ethnic cultural differences vary the 

acceptability of economical out-door employment of 

females - particularly comparing nationals from 

Arabic and African backgrounds at the two 

investigated foci. 

Almost 60% of VL patients from WNP were children 

<15 years of age, while this same age group showed 

<30% of VL cases from GP. There are two possible 

factors to explain this variation of demographic feature 

of VL, in these endemic foci, from southern and 

eastern parts of Sudan. First, VL cases from WNP 

(southern) were sporadic from 1988 through 1990s 

among population of all age groups
(2)

. As of the year 

2000, and onward, clusters of cases were reported and 

described to be mostly among children
(14)

.
 
This disease 

pattern (covering the period of the present study), 

provided evidence that adults had developed 

substantial immunity, and VL, by now, is endemic in 

WNP. Second, VL cases from GP (eastern) were 

documented since the year 1920
(2)

. Most of the 

inhabitants of this focus are adult seasonal agriculture 

laborers, who return to their original homes with little 

exposure, and thus, acquire little immunity against VL. 

In contrast to WNP adults (who live permanently in 

their region), those GP adult agriculture laborers 

remain a susceptible population to VL, since they are 

only seasonal visitors to an endemic area. Such 

seasonal activity most probably will not engage you 

children or females; another explanation to the 

vulnerability difference among the two foci. 

Sudanese VL patients exhibited the global standard 

clinical features reported in east Africa, South 

America, and Asia
(20-23)

. Fever was the main symptom 
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in both endemic foci of WNP (95.8%), and GP 

(95.5%). However, malaria (a febrile illness associated 

with splenomegaly), was a co-infection in 54.9% and 

22.4% at WNP and GP, respectively. This situation of 

VL-malaria co-infection which is more prominent at 

WNP (where VL is comparatively of recent encounter, 

1988 vs. 1920 in GP) has important practice 

implications. VL was misdiagnosed as malaria at 

WNP that resulted in an underestimation of the disease 

and undue delay in diagnosis and development of VL 

complications. Similarly, a significant delay in VL 

diagnosis used to be encountered in the north-eastern 

Pernambuco region of Brazil, and had resulted in 

increase of morbidity, as well as mortality rates. For 

that, the study suggested considering urban VL as the 

initial diagnoses for childhood febrile illnesses in such 

urban endemic areas
(24)

.  

In this study, lymphadenopathy was encountered in 

56.7% and 50.7% from GP and WNP foci, 

respectively. Lymphadenopathy in patients with VL is 

frequently encountered in some east African countries 

including Sudan. Differently, lymphadenopathy is a 

rare encounter in Indian VL patients. Nevertheless, 

lymphadenopathy was described in a series of 18 VL 

patients belonging to the Himalayan region
(25)

.
 
 It is 

reasonable to relate such changes of VL clinical 

patterns across geographic regions, partly to variations 

in genetic backgrounds along with the global weather 

changes. For example, there is a marked variation in 

the disease incidence in Sudan among tribes in GP of 

different ethnicities despite shared VL transmission 

exposures. Polymorphism in the innate resistance gene 

SLC11A1 showed a significant association with the 

incidence of clinical VL among multi-case families 

belonging to such Sudanese tribes with different 

ethnicities
(26)

.
 
 In a highlighting demonstration of the 

importance of the genetic backgrounds, that study did 

not find association between polymorphism of 

FAM120B  gene  on  chromosome  6q27 and 

incidence of clinical VL, whereas, an Indian case-

control study shown a significant association between 

a single point mutation polymorphism in that gene and 

susceptibility to clinical  VL
(27)

.
 

HIV/AIDS was 

encountered only at GP focus in five VL patients (data 

not shown); however, this co-infection feature was 

unexplainable.    

Conclusion 

The investigated two Sudanese foci of VL showed a 

pattern of clinical and demographic features similar to 

the picture seen in east Africa, South America, and 

Asia. The WNP focus of southern Sudan, was an area 

of previous sporadic VL case reports (1988 - 2000), 

and then documented to change into endemic pattern 

of VL (as of 2005). Genetic susceptibility is a feature 

of VL in GP focus of eastern Sudan. Such a feature 

has epidemiologic and clinical significance, and its 

impact needs to be revisited in many VL endemic foci 

worldwide. Differences in previous exposure 

immunity, socioeconomic, ethnic and demographic 

makeup are additional reasons for the variance in 

clinical pattern of the two investigated VL Sudanese 

foci. The present findings mandate future investigation 

necessary for understanding the behavior of VL in 

non-endemic areas, worldwide, to establish sustainable 

effective strategies for its control. 
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Abstract 

Background: Despite the advances in the public health awareness and the high prevalence of acne, popular 

misconceptions hinder the proper management of the disease. Aim: The aim of this study was to identify the acne 

misconceptions among teenager high school students in Qassim Region, Kingdom of Saudi Arabia. Methods: 

This study is a descriptive cross sectional study. It was conducted in the period between January and March 2014. 

The sample size was calculated assuming that 50 ± 5% of the target population are concerned about acne 

misconceptions. At 95% confidence interval, the calculated sample size was 384 participants that were increased 

to 420 to guard against dropouts and defaulters. Twenty-two high schools were randomly selected for this study. 

A questionnaire was designed to have a choice of one of three answers to each question related to acne myths. 

Data entry and analysis used SPSS version 17 for Windows. Data were cross-tabulate and significance of 

differences was tested with Chi-squared test. Results: A total of 404 Questionnaires were completed (189 males 

and 215 females). A high percentage of the investigated teens have acne misconceptions. The most prevailing 

misconceptions were: Stress exacerbates Acne (59.9%), Acne causes disfigurement (58.2%), No cure for acne 

(56.2%), Eating chocolate exacerbates acne (56.2%), and, The use of over-the-counter medicine helps relieve 

acne (53.5%). Most of the investigated myths showed significant differences comparing females and males. 

Regarding the other beliefs, namely; teens only get acne and frequent washing helps prevent acne were less 

frequent (44.3%, each). Conclusion: We identified No cure for acne, Acne causes disfigurement; Stress 

exacerbates acne, The use of over-the-counter medicine helps relieve acne, and Acne spontaneously recovers as 

the major acne misconceptions in our target sample. Identifying the common acne misconceptions would help the 

teen school students and the treating physicians to properly manage this common skin problem. Al-Nohair SF 

and Sharaf FK. Acne vulgaris: Misconceptions among Teen School Students in Qassim Region, Saudi 

Arabia. AUMJ, 2014 November 1; 1(2): 14-18.   

Keywords:  Acne, misconception, teen high school students, Qassim, Saudi Arabia. 

Introduction 
 
Acne vulgaris is a skin disease that affects the 

sebaceous glands at the base of hair follicles. The 

glands are stimulated by male hormones produced by 

the adrenal glands of both males and females. It 

generally occurs during puberty and the lesion is 

characterized by comedones (blackheads and 

whiteheads), papules, pustules, nodules, and possibly 

scarring
(1)

. Majority of teens suffers from acne, which 

is considered a puberty companion. About 650 million 

people worldwide suffer from acne, which is 

equivalent to 9.4% of the population. Acne is more 

common among females than males (9.8% vs. 

9.0%)
(2)

. Acne affects approximately 90% of the 

young people during the teenage years and it continues 

until the age of puberty. Almost 1% of males and 5% 

of females still face the problem of acne at the age of 

40 years
(3)

. Acne affects 16% in the United States and 

about 23% in Australia. It affects all ethnic groups
(4)

. 

Acne affects 56.2% aged 18 - 24 years of the 

university students at Qassim, central Saudi Arabia
(5)

.   
Although acne is very common, socially it is the 

subject of a substantial debate; there are a large 

number of myths related to this disease
(6)

. Teens have 

a routine diet or hygiene behaviors related to acne. 

Because of misconception, patients avoid eating 

chocolate or using over-the-counter medicine, but they 

frequently wash their faces because they believe that 

engaging in these practices can improve their skin
(7)

. 

Qassim population enjoys similar customs, dietary 

habits and beliefs, particularly with regard to 

traditional medicine with respect to common 

diseases
(8)

. This applies also to the acne disease, which 

is one of the most common skin disorders among the 

Saudi population
(9,10)

.   

Despite dermatologists and family physicians' efforts 

to treat and educate acne patients about the pathogenic 

mechanisms of acne, acne misconceptions still exist. 

Many of these misconceptions are based on anecdotal 
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evidence. Without the direct evaluation of the 

prevalence, safety and effectiveness of these practices, 

these misconceptions may be a waste of effort and 

money and more importantly, they may delay patient 

visit to the physician which may adversely affect the 

outcome of their condition
(7)

.   

Identifying the common misconceptions about acne 

helps the teen school students and the treating 

physician to properly manage this skin problem. For 

that, the present descriptive cross sectional study 

planned through a structured questionnaire to explore 

the nature and distribution of such misconcepts among 

high school teens of the region. 

Participants and Methods 

This descriptive cross-sectional study conducted 

during January - March 2014 was approved by the 

local Medical Ethic Committee, Qassim College of 

Medicine and the General Directorate of Education of 

Qassim Region. Twenty-two high schools were 

randomly selected (10, 6 and 6 schools from Buraidah, 

Onizah and Al-Rass cities, respectively). Since, there 

are separate schools for boys and girls; the number of 

chosen schools was distributed equally between males 

and females. The sample size was calculated based on 

the assumption that prevalence of participants who 

care about acne misconceptions are 50 ± 5 of the target 

population. At 95% confidence interval, the sample 

size was calculated to be 384 which were increased to 

420 to account for dropouts and invalid questionnaires. 

The voluntarily enrolled Saudi high school students (of 

both sexes) from Qassim Region verbally agreed to 

participate in the study. There were no specific 

exclusion criteria.     

The study questionnaire adopted from previous 

publications was translated into Arabic
(11)

. Students of 

Qassim Medical College helped in the distribution and 

collection of the questionnaire. The study considered a 

questionnaire modification in response to feedback 

from students' health supervisors of the investigated 

schools and from those medical students participated 

in the 25-questionnaire pilot assessment conducted for 

administrative and procedural logistics. A 22-item 

questionnaire was distributed to each teen high school 

student and was completed at the end of one session. It 

included a section on social and demographic 

information (age and sex) along with the 12 

misconceptions concerning acne vulgaris (There is no 

cure for acne, Acne causes disfigurement, Increased 

stress exacerbates acne, Eating chocolate exacerbates 

acne, Over-the-counter medicine reduces acne, Acne 

spontaneously recovers, Only teens get acne, Frequent 

face washing relieves acne, acne is limited to face 

only, Popping pimples relieve acne, Acne is an 

infectious disease, Female use of cosmetics is safe in 

presence of acne). 

The twelve misconceptions were selected and included 

in the study based on their popularity in the media, the 

opinion of dermatologists and previous related 

studies
(12,13)

. Our survey focused on acne 

misconceptions common worldwide and those specific 

to the target Saudi community. The survey included 

misconceptions with either positive or negative impact 

on management of acne. There was a choice of one of 

three answers to each question related to myths (yes, 

no or do not know). SPSS (Version 17 for Windows) 

was used for cross-tabulation and Chi-squared test was 

conduct to analyze the significance of differences. 

Results 

As presented in Table 1, the total number of completed 

questionnaires applied was 404 (189 males and 215 

females). Participating students had a mean age of 16.9 

± 0.051 years. The prevalence of acne among teen 

high school students in our study was 63.6%, 

significantly higher among females than males (66.5% 

and 60.3%, respectively; p˂0.118). 

Table 1: The demographic data, gender distribution, and the 

prevalence of acne in the studied teen high school students. 

Data shown are n, % distribution and mean ± SEM. 

Character Frequency 

Gender Distribution, 

Female/Male, n (%)  

215 (53.2%)/189 (46.8%) 

Age, Years,  

Range (Mean ± SEM) 

17 - 19 (16.3 ± 0.0509) 

Participants distribution,  

10/11/12 School Grade-wise, n 

141/118/145 

Prevalence of Acne,  

Female/Male, n (%) 

143 (66.5%)/114 (60.3%)    

Table 2 shows that the most common misconceptions 

in the studied community in a decreasing order were: 

There is no cure for acne (82.4%), Acne causes 

disfigurement (58.2%), Eating chocolate exacerbates 

acne (56.2%), Over-the-counter medicine helps relieve 

acne (53.5%), and Acne spontaneously recovers 

(52.5%). Less frequent misconceptions included: 

Teens only get acne (44.3%), Frequent face washing 

relieves acne (43.3%), Acne, is limited to, face 

(38.1%), Popping pimples helps relieve acne (23.8%), 

and Acne is an infectious disease (11.1%). The 

misconception “The use of cosmetics is safe in 

presence of acne” was specific for females where 

65.58% of them answered yes. 
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Table 2: The twelve misconceptions and beliefs regarding acne among the studied teen high school students; sorted according 

to its frequency. Data shown are No. (%). 

Misconception/Belief Agree Don’t agree Don’t Know 

There is no cure for acne 333 (82.4) 45 (11.1) 26 (6.4) 

Acne causes disfigurement  235 (58.2) 152 (37.6) 53 (13.1) 

Increased stress exacerbates acne 242 (59.9) 126 (31.2) 36 (8.9) 

Eating chocolate exacerbates acne 227 (56.2) 132 (32.7) 45 (11.1) 

Over-the-counter medicine reduces acne 216 (53.5) 110 (27.2) 78 (19.3) 

Acne spontaneously recovers 212 (52.5) 152 (37.6) 40 (9.9) 

Only teens get acne 179 (44.3) 187 (46.3) 38 (9.4) 

Frequent face washing relieves acne  175 (43.3) 140 (34.7) 89 (22) 

Acne is limited to face only 145 (38.1) 195 (48.3) 55 (13.6) 

Popping pimples relieves acne 96 (23.8) 258 (63.9) 50 (12.4) 

Acne is an infectious disease 45 (11.1) 316 (78.2) 43 (10.6) 

Female use of cosmetics is safe with acne 141 (65.58) 51 (23.72) 23 (10.7) 

Table 3 presents percentage and statistical significant 

difference comparing prevalence among males and 

females for each misconception. “No cure for acne” 

showed p˂0.001, Acne causes disfigurement showed 

p˂0.001, Stress exacerbates acne showed p˂0.338, 

Eating chocolate exacerbates acne showed p˂0.002, 

Use of over-the-counter medicine helps relief acne 

showed p˂0.042, Teens only get acne showed 

p˂0.338, Frequent face washing helps relief acne 

showed p˂0.165, Acne is limited to the face showed 

p˂0.004, Popping pimples helps relief acne showed 

p˂0.017, Acne is an infectious disease showed 

p<0.005, and Acne spontaneously recovers showed 

p<0.005.

Table 3: The twelve misconceptions and beliefs regarding acne investigated among the studied teens high school students - 

divided according to the gender. Data shown are No. (%). IA = Inapplicable. 

Misconception/Belief Agree p˂ 

Male Female 

There is no cure for acne 136 (72)  197 (91.6) 0.005 

Acne causes disfigurement  106 (56.1) 129 (60) 0.001 

Increased stress exacerbates acne 113 (59.8) 126 (60) 0.005 

Eating chocolate exacerbates acne 112 (59.3) 115 (53.5) 0.002 

Over-the-counter medicine reduces acne 104 (55) 112 (52.1) 0.042 

Only teens get acne 83 (43.9) 96 (44.7) 0.338 

Frequent face washing relieves acne  84 (44.4) 91 (42.3) 0.165 

Acne is limited to, face only 88 (46.6) 66 (30.7) 0.004 

Popping pimples relieve acne 53 (28) 43 (20) 0.017 

Acne is an infectious disease 34 (18)  11 (5.1) 0.005 

Acne spontaneously recovers 111 (58.7) 101 (47) 0.005 

Female use of cosmetics is safe with acne 141 (65.6) IA 

Discussion  

The reasons behind the prevailing acne myths in a 

community are multifactorial. Health awareness and 

doctor-patient relationship are keys to minimize these 

myths and help improving acne control. This study 

showed an acne prevalence of 63.6% among the target 

Qassim teen school students from both sexes. This 

figure is very close to what was previously reported 

from specialized medical clinics in the same area 

considering patients aging 18 - 24 years
(5)

, and from a 

study conducted in Cameroon among teen secondary 

school students
(14)

. 

In our study, there was a significant difference in the 

prevalence and nature of acne myths comparing male 

and female teen students in regard to “No cure for 

acne”. The fact is that there are many preparations that 

are prescribed for teens and adults to control acne
(15)

. 

The second frequent misconception was “Acne causes 

disfigurement”. The fact is that scarring may occur; 
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especially if an inflamed lesion is manipulated, but 

prompt treatment can prevent severe outbreaks and 

avoid physical and emotional scarring
(16)

. In our study, 

it was believed that “Increased stress leads to and 

aggravates acne”. A similar result was reported by a 

study conducted at Stanford University showing that 

stress had the strongest association with acne. 

However, stress can increase a nervous tendency to 

pick, squeeze, and/or rub the pimples and make them 

worse. It is better to spend time in determining the 

right course of acne treatment rather than feeling 

guilty about stress
(17)

. 
 

The other frequent myth was investigated was 

“Chocolate exacerbates acne”. It was significantly 

higher among females than males. A review article 

explained the relation of chocolate and acne and 

presented data that such connection is reasoned to milk 

content of chocolate rather than chocolate per se. Milk 

may contain hormones that could exacerbate acne
(13)

. 

The present study showed that the belief that “The use 

of over-the-counter medicine helps alleviate acne” was 

significantly different comparing males and females. 

Females’ stand was more rational than males – as what 

works for one person may not work for another. The 

recommendation in this regards is that the 

dermatologist is the one who could help as an abuse of 

the over-the-counter medication may result in 

resistance, also the style of treatment varies from 

patient to patient, especially for the age of the 

patient
(17)

. 
 

Other misconceptions were non-significantly different 

comparing both sexes. Moreover, such myths were 

less prevailing in our study. They included: “Frequent 

face washing alleviate acne, Popping pimples 

exacerbates acne, Acne, is an infectious disease, and 

Acne spontaneously recovers. However, research 

findings demonstrate that skin cleansing is ineffective 

in acne treatment, as it dries the face and acne can be 

even made worse
(18)

. The present study also showed no 

significant difference between males and females 

concerning “Teens only get acne” myth. This is in 

agreement with previous reports stating that more than 

10% of individuals continue to have acne till the 

adulthood
(19)

. In our study, it was prevalent among 

females that cosmetics can be used in presence of 

acne. In fact cosmetics can be used safely, with 

avoidance of the oily ones as they clog the skin pores, 

which help bacteria to grow and pimples to develop
(20)

. 

The results of the present study showed that some 

beliefs were no longer commonly accepted among 

Qassim secondary school teen students, namely: Acne 

is only limited to face, Popping pimples exacerbates 

acne, and Acne is an infectious disease. These results 

are in concordance with “The most prevailing 10 

myths for acne
(6)

. 

Conclusion 

There are specific prevailing myths and 

misconceptions about acne among high school teen 

students in Qassim Region, Qassim, KSA that mirror 

those reported in existing literatures. Focused health 

education and counseling programs through school 

health services and utilizing medical students could 

help defeating prevailing acne misconception in the 

community and would help instituting the proper 

management.  
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Abstract 

Background: Reportedly, lamivudine monotherapy is effective in suppressing hepatitis B virus (HBV) 

replication to undetectable levels, achieving HBsAg seroconversion and  ameliorating liver disease at  relatively 

low cost. This study aimed at assessing the virological responses in HBeAg-positive chronic HBV (CHB) 

Sudanese patients receiving lamivudine monotherapy. In Sudan, although lamivudine is the most commonly used 

therapy for HBV infection, data is lacking regarding its response rate. Patients and methods: This Retro-

prospective study enrolled 61 proven HBeAg-positive CHB patients with quantitative PCR positive for serum 

HBV-DNA who had received lamivudine monotherapy through referral to Hepatology clinic, Ibn Sina 

Specialized Hospital Khartoum, Sudan during study period from February 2013 - October 2013. The primary 

endpoint was virological response rates during/at the end of lamivudine monotherapy treatment measured by 

quantitative PCR. The main outcomes and results: Virological response was found in fourteen patients (23%). 

Conclusion: The results of the study lead to the conclusion that virological response of Sudanese HBeAg-

positive CHB patients was much lower than most of the published international reports in the field. Goravey 

WGM, Ali GAM, El Tayeb AA, Barakat S, Marouf NMS. Virological response to Lamivudine 

monotherapy in Sudanese patients with chronic active hepatitis B. AUMJ, 2014 November 1; 1(2): 19-23. 

Keywords: Chronic hepatitis B infection, Hepatitis B virus, Lamivudine, Virological response, Monotherapy.   

Introduction 

Hepatitis B virus (HBV), the prototype member of the 

family Hepadnaviridae is a causative agent for HBV 

infection. According to the WHO at least 2 billion 

people alive today have been infected with HBV and 

of these more than 360 million are chronic carriers of 

the virus, accounting for a yearly >1 million deaths 

from cirrhosis and hepatocellular carcinoma
(1,2)

. Sudan 

falls within the high endemicity region for HBsAg 

seroprevalence reaching 26% in some parts of the 

country and exposure to the virus may reach up to 

78% in some studies
(3)

. HBV infection was responsible 

for liver cirrhosis and hepatocellular carcinoma in up 

to 60% of cases in some Sudanese studies
(4)

. 

Strikingly, one study reported that more than 5% of 

Sudanese blood donors have CHB
(5)

. 

Inhibiting HBV replication is a principal goal of long-

term HBV therapy 
(6)

. Since lamivudine (LMA) was 

introduced as an effective antiviral agent for chronic 

hepatitis B (CHB) in the late 1990s, many types of 

nucleos(t)ide analogues (NUCs) have been developed 

to ameliorate the progression of cirrhosis and 

hepatocellular carcinoma (HCC)
(7-10)

. Treatment with 

LMA for extended period of time improved liver 

histology and decreased serum HBV-DNA levels in 

hepatitis B envelop antigen (HBeAg) positive-CHB 

infections
(11,12)

. LMA inhibited viral replication and 

delayed the progression of the disease among advance 

CHB patients
(13)

. The high HBV-DNA levels among 

patients with HBV infection is associated with 

increased risk of HCC that highlights the crucial step 

of controlling HBV replication
(14,15)

.   

Because of its efficacy, LAM was widely used to treat 

CHB during 1998 - 2004 period
(16,17)

. Reportedly, 

undetectable serum HBV-DNA in 16% of patients was 

achieved after one year on daily 100 mg of LAM
(16)

. 

Serum HBV-DNA level after 24 weeks of CHB 

treatment with either Telbivudine (LdT) or LAM is the 

most efficient predictor of long-term efficacy 

compared to predictors such as baseline HBV-DNA 

level
(18)

. LAM is an effective treatment for HBeAg-

positive and -negative HBV-infections, with serum 

HBV DNA suppressed to undetectable levels using 

polymerase chain reaction (PCR) assays in 60-70% of 

patients after one year of treatment
(18,19)

. 

LAM major disadvantages are disease recurrence after 

treatment cessation and development of resistance 

upon long term use. The YMDD motif mutation was 
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the explanation for this resistance. However, denovo 

YMDD mutation was reported in LAM untreated CHB 

patients that may be due to absence of proofreading 

activity during the replication process
(20,21)

. LAM 

disadvantages also include weaker efficacies vs. 

Entecavir (ETV) and Tenofovir (TDF) examples of 

newer oral antiviral medications
(22)

. Avoidance of 

unnecessary treatment by careful monitoring of serum 

HBV-DNA level decreases the risk of the resistance 

along with addition of a second drug with a non-

overlapping cross-resistance profile and shift to a more 

potent drug particularly for patients with partial 

respond
(23)

. Alternatively, as long as the decrease in 

viral load continues, monotherapy can be continued 

because of the very low resistance rates. Increased rate 

of resistance due to decreased drug efficacy and 

reduction of viral suppression are expected 

repercussions to non-compliance with anti-viral 

therapy
(24)

.  

Such established worldwide information about 

efficacy of LAM in treating CHB infections is lacking 

in Sudan. This drove us to explore the local status 

through the present retro-prospective study that 

reviewed 61 patients with PCR-proven HBeAg-

positive CHB who had received LAM monotherapy 

for its efficacy.
 

Material and Methods 

This study was enrolled 61 Sudanese patients with 

CHB infection who were on follow up at Ibn Sina 

Specialized Hospital Hepatology clinic, Khartoum, 

Sudan in the period between February 2013 and 

October 2013. Selection criteria were based on 

patients' age (age range, 18 - 77 years), positive HB 

surface antigen (ELISA; Cat# KO31004096-BC, 

BioCat GmbH
®
, Heidelberg, Germany), positive 

HBeAg (ILISA; Cat# KO31007096-BC, BioCat 

GmbH
®
, Heidelberg, Germany), negative HCV (EIA; 

Cat# 600318, UBI
®
, Beijing, China) and negative HIV 

infection (HIV-1/2 EIA; Cat# 600441, UBI
®
, Beijing, 

China). The diagnosis of CHB infection was based on 

history, clinical presentation of liver disease, liver 

function tests (Serum total proteins, AST, ALT and 

INR levels), HB Surface Antigen, absence of the HCC 

tumor marker serum alpha fetoprotein (ELISA; Cat# 

DAFP00, R&D Systems China Co. Ltd
®
, Shanghai, 

China), assessed at the start of the study and 

periodically throughout the follow up) and 

ultrasonography. There were no signs of hepatic 

decompensation.    

All patients had been treated with the nucleoside 

analogue LAM monotherapy for 6 - 18 months. 

Testing for the virological response was done at 6, 12 

and 18 months time points. When the therapy was 

initiated, the serum HBV-DNA levels were at least 10
5
 

copies/mL by COBAS TaqMan HBV assay (Roche 

Molecular Diagnostics, Pleasonton, CA, USA) and 

alanine aminotransferase or aspartate aminotransferase 

levels (Automated spectrophotometrically, U-

2900/2910, Hitachi
®
, Tokyo, Japan) were more than 

two times the upper limit of normal (40 IU/L). The 

primary endpoint was virological response rates during 

antiviral treatment. A formal permission and approval 

were taken from the local Ethical Research Committee 

at Ibn Sina Specialized Hospital and the Ethical 

Review Committee, Sudan Medical Specialization 

Board, Khartoum, Sudan. Formal written consent was 

taken individually from each participant. 

Statistical analysis for the continuous variables had 

been expressed as the mean ± SEM or median (range) 

where appropriate. Response to LAM monotherapy 

had been calculated from the date of the antiviral 

treatment initiation to the date of recording a virologic 

response by SPSS (17
th

 version) and Microsoft excel 

2007. 

Results 

The study was conducted on 61 CHB patients. The 

mean age of patients was 37.1 ± 11.4 years with age 

range from 18 - 77 years. Thirty three of the patients 

(54.09%) were residing outside Khartoum state, and 

the reminder twenty eight patients (45.90%) were from 

Khartoum state. Out of the study population 40 

patients were married (Table 1 for details of marital 

status of patients). We aimed at exploring the possible 

relationship between the response and the marital 

status.  

Table 1: Marital Status and residence distribution (around 

Khartoum health service providing center) of the active 

chronic hepatitis B Sudanese patients subjected to antiviral 

lamivudine monotherapy. Data shown are n and % 

distribution of patients. 

Marital status n %  

Married 40 65.574 

Single 18 29.508 

Divorced 1 1.639 

Widowed 2 3.279 

Total No. of patients enrolled 61 100 

Residents outside Khartoum 33 54.09 

Residents inside Khartoum 28 45.90 

But no relationships were found. Moreover, the aim 

was also to shed the light on impact of the patients 

infected by HBV on the family as it is a sexually 

transmitted disease with a further possibility of vertical 

transmission, too. Since majority of patients are 
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married, this possibility was plausible. However, there 

were no more than one serum HBV-DNA-positive 

persons belonging to same family among the 

investigated patients. 

Table 2 showed that out of the fourteen responded 

patients, nine (64.285%) of them have more than three 

times upper limit of normal serum transaminases. All 

patients enrolled in this study were HBeAg-positive 

and stayed negative for HCC tumor marker assessed at 

the start of the study to end of follow up period - as 

stated in our inclusion criteria.  

Table 2: Distribution of age, Ultrasound findings and serum 

transaminases level for the respondent active chronic 

hepatitis B Sudanese patients subjected to antiviral 

lamivudine monotherapy. Data shown are n and % 

distribution of patients. 

Criterion Item n %  

Age Group, years 15 - 29 2 14.285 

30 - 44 5 35.714 

45 - 59 6 42.857 

60 - 77 1 7.142 

Total No. of patients responded 14 100 

Liver Ultrasound findings, size Normal 12 85.714 

Shrunken 2 14.285 

Total No. of patients responded 14 100 

Starting serum transaminases, 

times the normal level 

>3 9 64.285 

2 - 3 5 35.714 

Total No. of patients responded 14 100 

Out of the 61 patients enrolled, virological response 

was found in fourteen patients (Table 3). Out of the 14 

responders, two patients (14.5%) responded in a period 

of 6 months, two patients (14.5%) responded in a 

period of 12 months, and the reminder ten patients 

(71%) responded in period of up to 18 months.  

Table 3: Virological response to lamivudine monotherapy in 

active chronic hepatitis B Sudanese patients.  Data shown 

are n and % distribution of patients. 

Treatment time point to  

the virologic response 

n %  

6 months 2 3.279 

12 months 2 3.279 

18 months 10  16.393 

Total No. of responders 14  23 

Total No. of non-responders 47  77 

Total No. of patients enrolled 61 100 

Discussion 

Hepatitis B virus infection is a global health problem 

and is a major health issue in Sudan. Sudan falls 

within the high endemicity region
(3)

. Almost two third 

(40) of the patients enrolled in the present study were 

married. This might have an impact on the family as 

the risk of transmission increase - sexually as well as 

vertically. In addition, CHB infection, morbidity and 

mortality have a considerable economic impact on 

already fragile health system. More than half (54.09%) 

of the enrolled patients were residing outside 

Khartoum state which might jeopardize the follow up 

and compliance. The goal of therapy for HBV is to 

improve quality of life and survival, and preventing 

HCC by decreasing progression of the disease. This 

goal is achievable by sustained inhibition of HBV 

replication using the most potent NUCs with the 

lowest rate of resistance. However, costs of such 

potent NUCs are high and unaffordable in developing 

country like Sudan. Balancing the risk of HBV 

replication and the burden of the progression 

complications, LAM is still widely used due to cost 

constraints. DNA level during treatment is valuable 

predictor of the virological response and is the basis 

for on-treatment monitoring
(25)

. LAM has been most 

widely studied with a well-tolerated and good safety 

profile
(9,10)

. LAM is recommended by the Asian 

Pacific Association for the Study of the Liver 

(APASL) as a first-line therapy for CHB
(26-28)

. 

However, LMA is not the recommended first line 

therapy for CHB by the American Association for 

Study of Liver Disease (AASLD), or the European 

Association for Study of Liver (EASL) CHB 

guidelines, which recommend oral nucleosides with 

high genetic barrier (entecavir and tenofovir) as first 

line monotherapy
(23-25)

. 

Out of the 61 CHB Sudanese patient enrolled in this 

study, virological response was found in 23% of them. 

Among responding patients, 29% responded in less 

than a year on drug, while the reminder 72% of 

patients' response required longer medication than one 

year. Virological response in our study appeared to be 

higher than that of the study conducted by Asia 

Hepatitis LAM Study Group
(16)

, who reported 

undetectable HBV-DNA in almost 16% of the 

patients. This might be explained by the presence of 

HBeAg-positive patients who are more likely to 

develop LAM resistance
(30)

.  However, an Americans 

study
(24) 

reported a much higher rate of virological 

response of 73% for LAM-treated HBV patients 

within a brief period of 16 weeks. Similarly, Marcellin 

et al
(31) 

reported virological response in 72% of CHB 

patients at 1 year on LAM. Also, Papatheodoridis et 

al
(32)

 detected higher virological remission of 73% at 1 

year that was reduced to 34% at 4 years on LAM due 

to development of resistance. Other studies done by 

Lok et al
(33)

 and Hadziyannis et al
(19) 

demonstrated 

higher virological response rate with undetectable 
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serum HBV-DNA in 60 - 70% of patients after 1 year 

of treatment with LAM.   

Many reason could explain the big differences in 

response rate comparing our and Asian studies at one 

side, and the western studies at the other side. Most 

importantly % of HBeAg-positive among the 

population targeted, the prevailing virus genotype, 

treatment compliance and availability of an evidence-

based follow up facilities. Moreover, many reports 

pointed to the difficulty to obtain exact estimation of 

the antiviral resistance due to the lack specific 

definition for the resistance, difference in assay used to 

estimate the resistance and inconsistency in the 

characteristic of the patient selection for the resistance. 

The one-year resistance rate to LAM in the treatment 

of chronic hepatitis B was 6 - 32%
(29)

. Molecularly, 

our reported low LAM monotherapy response may 

point to the development of drug-resistant mutants. 

This awaits confirmation such as detection of YMDD 

motif mutations
(19,21,32)

. Lok et al reported almost 70% 

LAM resistance by four year on continuous therapy. 

This excellent response highlights the important of 

using potent NUCs such as entecavir as an alternative 

if plausible
(29)

. Also, assessing LAM resistant rate is 

important for selecting the rescue therapy despite its 

unbearable cost-effectiveness - particular in Sudan
(35)

. 

Nevertheless, still as important is the consideration of 

definition and methodology assessing resistance and/or 

responsiveness to a CHB antiviral drug
(34)

. Moreover, 

although LAM is the most widely studied antiviral 

licensed to treat CHB, the optimum treatment 

durations remain ill defined that could be hindered by 

the frequent development of resistance
(36)

.
   

 

Conclusion 

Virological response was found in 23% of the studied 

Sudanese CHB patients treated with LAM 

monotherapy. Among responders 29% of patients 

responded within one year, while the remaining 72% 

of responders required treatment for more than one 

year. Such rate is much lower than most of the 

published results that explainable by possible 

development of mutations in YMDD motif and/or 

patient incompliance since majority reside outside 

Khartoum state where the facility locates. Also, 

majority of patients are married that raises the chances 

of sexual and vertical infection transmission. The test 

for serum HBV-DNA level is crucial to detect disease 

recurrence and emergence of mutants that explains 

resistance. This will be done in the extension of this 

study, along with possible shift to more potent NUCs.  
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Abstract 

Background: Meconium Aspiration Syndrome (MAS) is a respiratory disease affecting infants born through 

meconium-stained amniotic fluid (MSAF) that affects many deliveries. MAS is frequently associated with fetal 

hypoxia that promotes meconium discharge in amniotic fluid followed by gasping and aspiration of MSAF. We 

hypothesized that erythropoietin (EPO) - the hypoxia-inducible kidney hormone, nitric oxide (NO) and low cord 

blood pH are pathogenetic and/or predictive biomarkers for MSAF. Aim: To test our hypothesis, levels, 

specificity, sensitivity and predictive value of cord blood pH, NO and EPO were compared in neonates with 

MAS and healthy neonates with clear amniotic fluid (CAF). Methods: 20 newborns with MAS and 20 maternal 

age-, gravidity- and body mass index-matching control newborns with CAF were custodian-voluntarily enrolled. 

Results: Cord blood pH (7.245 ± 0.059 vs. 7.358 ± 0.078), and cord blood serum NO (39.802 ± 9.193 vs. 23.058 

± 7.828) and EPO (99.687 ± 69.707 vs. 27.747 ± 8.586) levels were significantly higher in MAS patients 

compared to CAF patients (p<0.001), respectively. ROC assay characteristics at the specified cut-off value 

showed high sensitivity, specificity, positive predictive and negative predictive values and accuracy for cord 

blood pH (≤7.32; 96.7%, 70.0%, 76.3%, 95.5% and 0.866), cord blood serum NO (>30.15 mM/mL; 96.7%, 90%, 

90.6%, 96.4% and 0.947), and EPO (>34 mIU/mL; 100%, 86.7%, 88.2%, 100% and 0.978), respectively. 

Conclusion: There are significant increases in cord blood levels of NO and EPO and decreases in its pH in MAS 

than in CAF neonates. The ROC curve assay characteristics of these biomarkers support their utility in early 

detection of babies succumbing MAS - essential for early intervention and better prognosis particularly for EPO. 

El Farargy MSh, Soliman NA. Early predictors of Meconium Aspiration Syndrome in Egyptian neonates. 

AUMJ, 2014 November 1; 1(2): 24-30. 

Keywords: Meconium Aspiration Syndrome, Meconium-stained amniotic fluid, ROC curve, Hypoxia, Cord 

blood, Nitric oxide, Erythropoietin, Neonates, Cord blood pH.   

 

Introduction 

In post-term neonates exposed to intrauterine hypoxia, 

the release of fetal colonic contents into the amniotic 

fluid causes neonatal meconium aspiration syndrome 

(MAS)
(1,2)

. The fetal hypoxia, which may be caused by 

maternal, placental or fetal causes relaxes the anal 

sphincter to release meconium into amniotic fluid 

leading to neonatal meconium aspiration syndrome 

(MAS)
(3)

. Meconium is composed of desquamated 

cells from the intestine and skin, gastrointestinal 

mucin, lanugo hair, fatty material from the vernix 

caseosa, amniotic fluid, and intestinal secretions. It 

also contains blood group-specific glycoproteins, 

biliary acids (cholic, chenodeoxycholic, deoxycholic, 

and lithocholic), copper, zinc, magnesium, calcium, 

iron, phosphorus, and plasma proteins such as alpha1-

antitrypsin and phospholipase A2. Its black-green color 

of meconium is due to the presence of bile pigments
(2)

. 

Expulsion of meconium from the intestinal lumen into 

the amniotic cavity is a consequence of increased 

neonate intestinal peristalsis and relaxation of anal 

sphincter resulting from vagal stimulation
(2)

. The 

pathophysiology of meconium-stained amniotic fluid 

(MSAF) and its aspiration is complex, and the timing 

of the initial insult resulting in MAS remains 

controversial. Intrauterine fetal gasping, mechanical 

airway obstruction, pneumonitis, surfactant 

inactivation, and damage of umbilical vessels all play 

roles in the pathophysiology of meconium aspiration. 

There is also a strong association between MAS and 

persistent pulmonary hypertension of the newborn that 

associated with increased neonatal morbidity and 

mortality
(2-3)

.  

Synthesis and release erythropoietin (EPO) from the 

kidneys is induced by exposure to cellular and 

systemic hypoxia
(4,5)

. The high molecular weight of 

EPO (34 kDa), prevents it from crossing the placenta 

and the fetal membranes, and hence maternal and fetal 

EPO are not mixed
(6)

. Fetal EPO increase due to 

hypoxia correlates reduction in energy production that 

relaxes anal sphincter with consequent MAS
(4)

. 

mailto:farargy2009@hotmail.com
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Nitric oxide (NO) is synthesized from L-arginine, a 

semi-essential amino-acid, and O2 by nitric oxide 

synthase isoenzymes; NOS. By relaxing vascular 

smooth muscle, the classical view is that NO 

participates in O2 homeostasis by increasing local 

blood flow and O2 delivery. It is now appreciated that 

NO has an even more fundamental role in cellular O2 

sensing at the cellular and physiological level. NO has 

an immune defense function and is the proximate 

cause of septic shock and may function in autoimmune 

disease
(7,8)

.NO has various physiological effects which 

enables tissue reperfusion during hypoxia through its 

vasodilatory and endothelial cell-protective 

effects
(9,10)

, a vital role that is more crucial during fetal 

hypoxia
(11,12)

.  

Normal metabolism in the fetus results in the 

production of carbonic and organic acids. These acids 

are buffered by various mechanisms that regulate the 

fetal pH within a very narrow range. Changes in fetal 

pH as small as 0.1 unit can have profound effects on 

metabolic activity and on the cardiovascular and 

central nervous systems. Extreme changes in pH can 

be fatal. Umbilical cord blood analysis for evaluation 

of the newborn's acid-base status immediately after 

delivery is the most objective way of assessing the 

fetal metabolic condition particularly consequent to 

exposure to hypoxia 
(1-3)

.  

Fetal hypoxia due to MAS induces anaerobic 

metabolism with consequent decrease in blood pH due 

to lactate release and a protective increase in EPO and 

NO. Therefore, this study hypothesized that cord blood 

levels of pH, NO and EPO levels in neonates with 

MAS recruited from Tanta University Medical Center 

in the middle of the Egyptian Delta compared to 

healthy neonates with clear amniotic fluid (CAF) 

would be significantly different and prove predictive 

and diagnostic for MAS. Specific assays and 

appropriate statistics were employed.  

 

Patients and Methods 

This study was conducted in Pediatrics and Medical 

Biochemistry Departments, Tanta University Faculty 

of Medicine, Tanta, Egypt in the period from August 

2013 to August 2014 with informed consent of the 

volunteering parents and ethical approval from our 

local Scientific and Ethical Committee for Scientific 

Research Conduct. Umbilical vein blood samples from 

20 newborns with MSAF (MSAF Neonates) and 20 

maternal age-, gravidity- and body mass index-

matching control newborns with CAF (CAF Neonates) 

were collected by needle puncture just after delivery. 

Sera were recovered from blood collected in sterile 

plain polypropylene tubes after clotting and 

centrifugation at 1200 xg for 5 minutes at 4 °C. Sera 

were aliquot frozen at -70 °C for analysis of NO and 

EPO levels. Birth weight, cord blood pH as well as 

Apgar score at 1 and 5 minutes were recorded.   

Inclusion and exclusion criteria: All neonates enrolled 

were for mothers with low risk (gestational age >37 

weeks) term pregnancies. Their clinical history was 

unremarkable for hypertension, preeclampsia or 

eclampsia, diabetes mellitus, cardiovascular or chronic 

respiratory diseases, smoking, oligohydramnios, 

intrauterine growth retardation, or poor biophysical 

profile because such cases increase the risk of 

MAS
(13)

. 

Assay NO level: Total NO as nitrite was 

colorimetrically microassayed after reduction of nitrate 

by vanadium(III) combined with detection by the 

acidic Griess reaction according to the method of 

Miranda et al., 2001
(14)

. Assay of EPO level: Serum 

EPO level was measured by specific quantitative 

ELISA using the human EPO ELISA kit (Catalog # 

21-EPOHU-E01, ALPCO Diagnostics, Salem, NH, 

USA) that utilizes specific antibodies and 

TMB/peroxidase with a minimum detection limit of 

1.1 mIU/mL 
(15,16)

.  

Statistical analyses: Data were statistically analyzed 

using the Statistical Package of Social Sciences 

(SPSS) version 10 for Windows (SPSS, Inc., Chicago, 

IL, USA) and were presented as range and mean ± 

SDM for quantitative values and number of cases 

(percentage) for qualitative values. Student’s “t” Test 

was used to detect significance of difference between 

the two investigated groups with a significant p value 

at ≤0.05. The threshold value for optimal sensitivity 

and specificity were determined by receiver operating 

characteristic (ROC) curve, which was constructed by 

calculating the true-positive fraction (sensitivity, %) 

and false-positive fraction (100-specificity, %) of 

biomarkers at several cut-off points for each of the 

biomarkers investigated. 

Results 

The investigated groups; MAS neonates vs. maternal 

age-, gravidity- and body mass index-matching healthy 

control neonates with CAF were not significantly 

different considering their birth weight, Apgar score at 

both 1 and 5 minutes (Table 1).    

Table 2 shows that cord blood pH of MSAF neonates 

(7.245 ± 0.059) was significantly lower (p<0.001) than 

CAF neonates (7.358 ± 0.078). And, cord blood NO of 

MSAF neonates (39.802 ± 9.193 mM/mL) was 

significantly higher (p<0.001) than CAF neonates 

(23.058 ± 7.828 mM/mL). Cord blood EPO of MSAF 

http://en.wikipedia.org/wiki/Proximate_and_ultimate_causation
http://en.wikipedia.org/wiki/Proximate_and_ultimate_causation
http://en.wikipedia.org/wiki/Septic_shock
http://en.wikipedia.org/wiki/Autoimmunity
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neonates (99.687 ± 69.707 mIU/mL) was significantly 

higher (p<0.001) than CAF neonates (27.747 ± 8.586 

mIU/mL). 

Table 1: Comparison of birth weight and Apgar score (at 1 

and 5 minutes of delivery) of term neonates with Meconium 

Aspiration Syndrome (MAS) vs. maternal age-, gravidity- 

and body mass index-matching healthy control neonates with 

Clear Amniotic Fluid (CAF). Data shown are range (mean ± 

SDM), and p value (n = 20 for each). 

 MAS Neonates CAF Neonates P = 

Birth weight, 

gm 

2550 - 4200  

(3350.455 ± 

57.120) 

2600 - 3950  

(3385.240 ± 

344.211) 

0.702 

Apgar score, 

at 1 min 

6 - 8  

(7.510 ± 1.244) 

6 - 9 

(7.402 ± 1.530) 
0.765 

Apgar score, 

at 5 min 

7 - 10  

(8.450 ± 1.620) 

8 - 10 

(9.040 ± 1.025) 
0.097 

Figure 1 presents the assay characteristics of ROC 

(Receiver Operating Characteristics) curve analysis of 

cord blood pH comparing the studied term neonates 

with MSAF vs. maternal age-, body mass index- and 

gravidity-matching neonates with CAF. At a cutoff 

value of ≤7.32, the sensitivity was 96.7%, specificity 

was 70.0%, the positive predictive value was 76.3%, 

the negative predictive value was 95.5% and accuracy 

was 0.866 for pH of the umbilical vein cord blood in 

detecting/predicting MSAF. 

Table 2: Comparison of cord blood pH, and cord blood 

serum nitric oxide (NO), and Erythropoietin (EPO) levels in 

term neonates with Meconium Aspiration Syndrome (MAS) 

vs. maternal age-, gravidity- and body mass index-matching 

healthy control neonates with Clear Amniotic Fluid (CAF). 

Data shown are range (mean ± SDM), and p value (n = 20 

for each). 

 MAS Neonates CAF Neonates p< 

pH 
7.150 - 7.420  

(7.245 ± 0.059) 

7.170 - 7.490 

(7.358 ± 0.078) 
0.001 

NO, 

mM/mL 

24.920 - 63.700 

(39.802 ± 9.193) 

8.000 - 47.700 

(23.058 ± 7.828) 
0.001 

EPO, 

mIU/mL 

35.000 - 255.000 

(99.687 ± 69.707) 

0.400 - 55.000 

(27.747 ± 8.586) 
0.001 

Figure 2 presents the assay characteristics of ROC 

curve analysis of NO
 

measured in umbilical vein 

serum comparing the studied term neonates with 

MSAF vs. maternal age-, body mass index- and 

gravidity-matching neonates with CAF. At a cutoff 

value of >30.15 mM/mL, the sensitivity was 96.7%, 

the specificity was 90%, the positive predictive value 

was 90.6% and the negative predictive value was 

96.4% and the accuracy was 0.947 for umbilical vein 

serum NO content in detecting/predicting MSAF. 

Figure 1: ROC curve comparison of cord blood pH assay characteristics of term neonates with Meconium Aspiration 

Syndrome (Group A) vs. maternal age-, gravidity- and body mass index-matching healthy control neonates with Clear 

Amniotic Fluid (Group B) (n = 20 for each) in detecting/predicting meconium aspiration syndrome. 

Figure 3 presents the assay characteristics of ROC 

curve analysis of umbilical vein serum EPO content 

comparing the studied term neonates with MSAF vs. 

maternal age-, body mass index- and gravidity-

matching neonates with CAF. At a cutoff value of >34 

mIU/mL, the sensitivity was 100%, the specificity was 

86.7%, the positive predictive value was 88.2% and 

the negative predictive value was 100% and the 

accuracy was 0.978 for umbilical vein serum EPO 

content in detecting/predicting MSAF. 
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Figure 2: the assay characteristics of ROC curve comparison of umbilical vein serum nitric oxide content in term neonates 

with Meconium Aspiration Syndrome (Group A) vs. maternal age-, gravidity- and body mass index-matching healthy control 

neonates with Clear Amniotic Fluid (Group B) (n = 20 for each) in detecting/predicting meconium aspiration syndrome. 

Figure 3: The assay characteristics of ROC curve comparison of umbilical vein serum erythropoietin content of term neonates 

with Meconium Aspiration Syndrome (Group A) vs. maternal age-, gravidity- and body mass index-matching healthy control 

neonates with Clear Amniotic Fluid (Group B) (n = 20 for each) in detecting/predicting meconium aspiration syndrome. 

Discussion 

Neonatal MAS is a serious condition which may lead 

to neonatal morbidity and mortality 
(17,18)

. Hofer et 

al
(19) 

reported that acute tocolysis, fetal distress, and 

asphyxia were associated with severe MAS. 

Meconium may enhance the growth of bacteria in 

amniotic fluid by providing growth factors and 

inhibiting bacteriostatic properties of amniotic fluid. 

Many adverse neonatal outcomes related to MSAF 

result from MAS
(20)

. Razzaq et al
(21)

 and Louis et al
(22) 

showed that MAS and respiratory distress syndrome 

are the major risk factors for persistent neonatal 

pulmonary hypertension in any age group. Intrauterine 

exposure to meconium is associated with inflammation 

of tissues of the lung, chorionic plate and umbilical 

vessels and through various mechanisms may 

contribute to neonatal morbidity, independent of 

MAS
(23)

. Since alteration in levels and nature of the 

biochemical composite of umbilical and systemic 

blood of neonates with MSAF aspiration syndrome 

requires further studies to characterize early 

biomarkers suitable for early prevention, detection and 

treatment that would culminate into good prognosis
(24)

, 

we participated in such efforts by the present study.  

We recorded significantly higher EPO levels in 

umbilical vein sera of MSAF aspiration babies 

compared with babies with CAF. The raised EPO 

levels may be attributed to the effect of hypoxia with 

consequent meconium release
(25-26)

. Furthermore, some 

studies indicated that the increases in cord blood EPO 
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concentration indicates not only an acute but also a 

chronic fetal hypoxia and correlates the duration of 

hypoxia before birth. Increases in cord blood EPO 

indicate the presence of hypoxia
(27)

. This makes cord 

blood EPO a good candidate as a predictor of MAS
(25)

. 

Our results proved the utility of this assumption by 

showing a 100% sensitivity, 86.7% specificity, 88.2% 

positive predictive value, 100% negative predictive 

value and an accuracy of 0.978 for umbilical vein cord 

blood EPO at a cutoff value >34 mIU/mL. This is 

concordance with previous reports of Liu et al
(28)

, 

Haase
(29)

, and Escobar et al
(30)

 who showed that 

erythropoiesis is stimulated by hypoxia via increased 

EPO synthesis from kidney and liver. Passage of 

meconium into amniotic fluid - occurs in about 15% of 

infants and is more widespread in post-term neonates - 

is associated with increase of neonatal mortality and 

morbidity. About 1.5% of neonates with MSAF 

develop MAS
(31)

.   

Exposure to low O2 tension is capable of inducing 

programmed cell death and activating inducible NOS 

(iNOS) with subsequent increase in NO level
(32)

 that 

dilates the vasculature to furniture sufficient oxygen as 

a reaction to increased demand or shortage in 

supply
(33)

. Although NO is produced by many cells, its 

production by vascular endothelium is particularly 

important in the regulation of blood flow
(32)

. 

Moreover, NO has vasodilatory, anti-thrombotic and 

anti-inflammatory effect. Therefore, abnormalities in 

the bioavailability of NO that occur in different 

disease states by different mechanisms particularly O2-

derived oxidative stress like the case for MAS, can 

adversely affect blood flow and other vascular 

functions. Hypoxia acutely increases cytosolic calcium 

levels and NO synthesis in pulmonary artery 

endothelium
(30,34)

. This study demonstrated elevated 

NO level in babies with MSAF associated with 

neonatal MAS compared to those with CAF. This 

agrees with several previous reports demonstrating 

increases in NO level in response to hypoxia that cause 

meconium passage and MAS
(9,11)

. At a cutoff value 

>30.15 mM/mL, the utility of umbilical vein cord 

blood NO level in detecting/predicting MSAF 

aspiration syndrome showed a sensitivity of 96.7%, a 

specificity of 90%, a positive predictive value of 

90.6%, a negative predictive value of 96.4%, and an 

accuracy of 0.947. This is in agreement with Chien et 

al
(35)

, Yeh et al
(36)

, Sang et al
(37)

 who reported that 

hypoxia induces iNOS overexpression at the 

transcription level with consequent NO 

overproduction. These changes are damaging through 

increasing polymorphonuclear neutrophils infiltration 

and leukotriene B4 generation.  

Previous studies demonstrated that low cord blood pH 

strongly associates neonatal outcomes
(17)

. The results 

of the present study showed a significant decrease in 

the cord blood pH in neonates with MSAF aspiration 

syndrome compared with those with CAF. This 

reflects a close relationship between the incidence of 

hypoxia and MAS with low cord blood pH. At a cutoff 

value of ≤7.32, the ability of umbilical vein cord blood 

pH in detecting/predicting MSAF aspiration syndrome 

showed a sensitivity of 96.7%, a specificity of 70.0%, 

a positive predictive value of 76.3%, a negative 

predictive value of 95.5% and accuracy was 0.866. 

This is in agreement with Tuuli et al
(38)

 and Karabayir 

et al
(39) 

who reported that pH value and 5-min Apgar 

score as well as increased blood lactate level may be a 

risk factor for the development of MAS in infants born 

with MSAF. Using a pH cut-off value of 7.25
(39)

 

showed lower assay characteristics than the present 

study and lactate within that setting was more 

diagnostic and predictive.  

Conclusion 

This study demonstrated that fetal hypoxia which 

causes meconium release and results in neonatal MAS 

is associated with significant increases in levels of 

umbilical cord blood EPO and NO and lower pH level 

compared to neonates with CAF and that these 

biomarkers are useful predictors for neonatal MAS 

despite the fact that further studies are requires on 

larger number of neonates that would dissect the 

molecular changes behind the syndrome. Future 

studies with interventive approaches
(40)

 that could 

ameliorate such changes and combined with other 

diagnosis modalities
(41,42)

 would help prove-of-

concept. 
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Abstract 

Background: Reportedly, asthma is one of the most common chronic illnesses in the Kingdom of Saudi Arabia 

(KSA), where only 5% of patients are controlled, 31% are partially controlled, and 64% are uncontrolled. Poor 

knowledge, hesitation using new drugs, and lack of awareness and urgency of the importance of controlling of 

the disease are common among primary health care physicians (PHCPs) in charge. Aim: To assess knowledge 

and attitude of bronchial asthma among PHCPs who received one-day formal training on the national guidelines 

for the management of bronchial asthma compared to untrained PHCPs. Participants and Methods: This cross-

sectional study was conducted in the period of March to September 2014. Among a total of 450 PHCPs working 

in 150 PHC centers in Qassim Region, 170 PHCPs were randomly selected to participate in the study. They were 

further stratified according to the attendance of a formal one day training course on the guidelines. A pre-tested, 

self-administered questionnaire was distributed to selected participants. The questionnaire included 10 items 

(questions) for assessment of knowledge and 7 items related to the attitude of bronchial asthma. Results: Of 170 

PHCPs given the questionnaires, 157 responded (92.4%); 102 (65%) were male and 85 (54%). After training, of 

all of the 17 items of the questionnaire, trained participants responded correctly to 14 compared to 10 by 

untrained participants (p = 0.13). The mean total scores of correct answers were significantly higher for trained 

participants (63.64 ± 19.91) compared to untrained participants (42.88 ± 16.98; p = 0.0021). Similarly, trained 

participants scores significantly higher means in both knowledge (p = 0.041) and attitude (p = 0.016) items of the 

questionnaire. Conclusion: For all participating PHCPs, the level of knowledge was better than attitude, 

particularly among untrained participants, and, training significantly improved their knowledge and attitude of 

bronchial asthma. These findings indicate the positive impact of frequent provision of case-based integrated 

approach training courses for PHCPs on the management of bronchial asthma. Sharaf FK, Al-Nohair SF, Bazmi 

Inam SNB, Barrimah I. Assessing the Knowledge and Attitude of Primary Health Care Physician, Before 

and After Bronchial Asthma Training Course in Qassim, Saudi Arabia. AUMJ, 2014 November 1; 1(2): 

31-37. 

Keywords: Bronchial asthma, Clinical training, Knowledge, attitude, Medical education, Qassim, Saudi Arabia.   

 

Introduction 

Bronchial asthma is a chronic inflammatory disease 

characterized by hyper-responsiveness and 

hypersensitivity affecting mainly the medium sized and 

small bronchi. Worldwide, between 100 and 150 

million people suffer from asthma that contributes to 

over 180,000 deaths annually. Asthma attacks can 

affect all age groups, but often starts in childhood.  The 

prevalence of asthma during the recent years is 

increasing and presents a major health problem. The 

prevalence of asthma in Qassim Region is high (17 

%)
(1,2)

. Despite the increasing role of primary health 

care in management of asthma, studies from different 

countries, revealed variations of knowledge and attitude 

of asthma among general practitioners particularly that 

concerns the choice of appropriate medications
(3,4)

.  

The health system in Saudi Arabia mandates that all 

patients are registered and having a secured family 

health record. Primary Health Care Centers (PHCCs) 

are the frontline of health services to the people
(5)

. The 

majority of asthma patients in Qassim area is managed 

in PHCCs by non-specialized primary health care 

physicians (PHCPs)
(6)

. Despite the availability of the 

national guidelines for the management of bronchial 

asthma and training programs for PHCPs, the outcome 

of management of asthma remains poor. This is 

probably due to lack of awareness of how to use new 

drugs, inappropriate choice of inhaler, and lack of 

patient training that has its impact on the control of 

asthma. Such poor management decreases patients’ 
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quality of life and exhausts the expensive health care 

resources and services
(7, 8)

.  

On the bases of worldwide rates of Asthma 

management efficiency, the present study anticipated a 

similar local sort of deficiency. As a participation to 

verify the local status considering knowledge and 

attitude of asthma management among PHCPs as a 

one possible cause of poor service, this study assessed 

and compared the knowledge and attitude of two 

groups of PHCPs who attended or did attend a one-day 

educational training course on the current Saudi 

Asthma Guidelines using a structured questionnaire. 

Participants and Methods 

Setting: This cross-sectional study was carried out 

from March to September 2014 on PHCPs belonging 

to the entire 150 PHCCs in Qassim Region, Saudi 

Arabia. Sample size: We assumed that 60% of the 

untrained physicians and 80% of the trained physicians 

will have the desired level of knowledge and hence the 

attitude of bronchial asthma management. Therefore, 

desired knowledge and attitude is defined at ≥80%. 

The sample size was calculated with alpha level 0.05 

and power = 0.80. The calculated sample size was 82 

in each group
(9)

. We increased it to 85 in each group to 

account for the design effect.   

Study participants: The study included 170 non-

specialized PHCPs. All were randomly selected from 

450 physicians belonging to the entire 150 PHCCs of 

Qassim region. They were stratified into two groups; 

trained and untrained. A) The Trained Group included 

PHCPs who attended a one-day training course on 

Saudi Guideline for bronchial asthma 2012-2013. The 

training course was organized by the Primary Health 

Care Directorate, Ministry of Health, Qassim Region 

in collaboration with the Department of Family and 

Community Medicine, College of Medicine, Qassim 

University, Qassim, Saudi Arabia. B) The untrained 

Comparison Group included PHCPs who did not 

attend this training course. All of the PHCPs were 

voluntarily enrolled.  

Data collection instrument:  

For data collection, a self-administered pilot tested 

questionnaire of 17 items in English adopted from 

Roths et al
(10) 

and modified according the current 

Clinical Saudi guideline for bronchial asthma
(2)

 was 

devised. In the initial step, the purpose, objectives, and 

questions of the study were examined. The objectives 

of the study were translated into content questions 

after reviewing relevant literature. Appropriate scales 

of measurement, questionnaire layout, format, and 

question ordering were then implemented. Validity 

was established using a panel of bronchial asthma 

experts to reach a consensus about the content and the 

structure of the questionnaire, and then the 

questionnaire was field tested on PHCPs not included 

in the sample. Changes were made as appropriate 

based on both the field test and expert opinion. 

Reliability was established using a pilot test by 

collecting data from 25 PHCPs not included in the 

sample. Data collected from the pilot test was analyzed 

using SPSS. The reliability coefficient (alpha) was 85. 

The study proposal was approved by the Ethical 

Committee of College of Medicine, Qassim 

University, Buridah, Saudi Arabia (Grant No: 2469). 

Contents of the questionnaire:  

General knowledge questions included: The WHO- 
National Heart, Lung, and Blood Institute (NHLBI) 

definition of bronchial asthma, factors correlate to the 

increase in the incidence of the disease, risk factors for 

the development of bronchial asthma, factors that 

trigger an asthma attack, elements of the clinical 

history that are useful for formulating the diagnosis of  

bronchial asthma, laboratory/physiologic tests used for 

the diagnosis of the disease, estimation of the severity 

of an asthma attack by clinical signs and laboratory 

test results, diurnal Peak Expiratory Flow (PEF) 

variation in the diagnosis of asthma,  differential 

diagnosis of bronchial asthma, and duration of action 

of inhaled steroids vs. β-agonists.   

Attitude questions included: Staging of chronic asthma 

according to symptoms and PEF, pharmacological 

treatment steps I bronchial asthma (clinical case), 

pharmacological treatment step II bronchial asthma 

(clinical cases), pharmacological treatment step III 

bronchial asthma (clinical case), management of 

bronchial asthma during pregnancy, management of 

chronic nocturnal cough in asthmatic patients, and the 

alarming clinical signs and urgent referral of a patient 

to the hospital. The questionnaires were distributed 

through the supervisors of Health Sectors in Qassim to 

the randomly selected study participants.  

Data collection and analysis: Data were collected, 

cleaned, edited and entered into SPSS (version 17 for 

Windows) for statistical analysis. A standardized score 

was calculated as summative score/maximum score, 

expressed as a percentage, with 100% indicating the 

most favorable level of ‘‘knowledge and attitudes 

toward the approach and treatment of asthma’’ and 0% 

the least favorable. Data were presented as number, 

percent distribution and, mean ± SD. Cross-tabulation 

was done and Chi-squared test was applied to detect 

statistically significant differences in the knowledge 

and attitude between the two groups. The cumulative 

answers to the two domains of the questionnaire were 
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analyzed using 2x2 contingency analysis and One-

tailed Fisher's Exact Test.  

Results  

Of 170 PHCPs given the questionnaires, 157 

responded (92.4%). Of all participants, 102 (65%) 

were male and 85 (54%) attended the one-day 

bronchial asthma management course according to the 

national Saudi guidelines (Table 1).  

Table 1: Characteristics and response rate of the primary 

health care physicians for Qassim Region, Buridah, Saudi 

Arabia - participating in the study for testing their 

knowledge and attitude of bronchial asthma. Data shown are 

n and % distribution. 

Respondent characteristics n (%) 

Response rate 157 (92.4) 

Gender: Male/Female 102 (65)/55 (35) 

Trained/Untrained 85 (54)/72 (46) 

In this study, the mean total scores of correct answers 

of the 17 items were significantly higher for trained 

participants (63.64 ± 19.91) than untrained participants 

(42.88 ± 16.98; p = 0.0021). The mean scores of 

knowledge and attitude items was also significantly 

higher among trained compared by untrained 

participants (66.0 ± 10.46 and 60.28 ± 18.14 vs. 50.3 ± 

11.0 and 32.29 ± 19.11; p = 0.041 and 0.016, 

respectively). These results indicate that in both 

trained and untrained participants, the mean scores of 

knowledge were higher than that of attitude (Table 2). 

Table 2: Distribution and mean of correct responses for 

knowledge and attitude of bronchial asthma questionnaire 

items among trained (a one-day training course on Saudi 

Guideline for bronchial asthma 2012-2013) and untrained 

primary health care physicians from Qassim Region, 

Buridah, Saudi Arabia. Data shown are n, % distribution, 

mean ± SDM and p value of Chi Square Test.  

  Group n (%) 
mean ± 

SD 
p = 

Knowledge 

(10 items) 

 

Trained 85 (54.1) 
66.0 ± 

10.47 
0.041 

Untrained 72 (45.9) 
50.3 ± 

11.00 

Attitude      

(7 items) 

 

Trained 85 (54.1) 
60.28 ± 

18.14 0.016 

 
Untrained 72 (45.9) 

32.29 ± 

19.11 

Total        

(17 items) 

Trained 85 (54.1) 
63.64 ± 

19.91 
0.002 

Untrained 72 (45.9) 
42.88 ± 

16.98 

According to the authors’ criteria, the response of 

physicians was considered satisfactory if ≥60% of 

them scored the correct answers for each item in 

knowledge and attitude. Overall, more than 60% of 

trained participants responded correctly to 14 of the 17 

items of the questionnaire compared to 10 of 17 by 

untrained participants. The difference was not 

statistically significant (p = 0.267). For the knowledge 

component of the questionnaire, the number of correct 

scores was below 60% in one item (diurnal PEF 

variation in the diagnosis of bronchial asthma) 

compared to two items (differential diagnosis of 

asthma and diurnal PEF variation in the diagnosis of 

bronchial asthma) by untrained participants (Table 3). 

In the attitude component, the number of correct 

scores was below 60% in 2 of 7 items (referral of 

uncontrolled cases to specialist - step IV, and 

management of chronic nocturnal cough in asthmatic 

patients). Among untrained participants, the correct 

scores were below pass in 5 of 7 items, namely; 

staging chronic asthma, according to symptoms and 

PEF, pharmacological treatment step III and step IV 

bronchial asthma, management of chronic nocturnal 

cough in asthmatic patients and alarming clinical signs 

and urgent referral of a patient to the hospital (Table 

4). 

The correct response regarding definition of asthma 

was satisfactory in trained and untrained participants 

(91.8% and 83.3%, respectively). The pathogenesis of 

asthma, including factors responsible for development 

of asthma or factors that increase its incidence or 

trigger the attacks were correctly answered by >70% 

of trained and untrained participants. Knowledge of 

the clinical essentials for the diagnosis of asthma was 

identified by 70.6% and 68.1% of trained and 

untrained participants, respectively. The laboratory 

and physiologic tests used for diagnosis and estimation 

of severity of asthma attacks were correctly identified 

by trained (87.1% and 89.5%) and untrained (84.7% 

and 84.7%) participants. However, poor knowledge of 

the differential diagnosis of asthma was noticed in 

untrained (44.4%) compared to trained (77.6%) 

participants. The value of diurnal variation of PEF in 

the diagnosis of asthma was poorly appreciated by 

both trained (50.6%) and untrained (43.1%) 

participants. Knowledge regarding the duration of 

action of inhaled steroids was correctly answered by 

nearly 2/3 of both groups.  

Evaluation of attitude regarding staging of chronic 

asthma, according to symptoms and PEF, was poor in 

untrained (30.6% answered correctly) compared to 

trained participants (68.2%; p<0.001). Treatment of 

mild infrequent asthma showed a correct response rate 

in both trained and untrained participants of 100% and 

94.4%, respectively. For partially controlled asthma, 

step III was recommended by the majority of trained 
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(97.6%) and a quarter of untrained (26.4%) 

participants. Further management of uncontrolled 

asthma through referral to a specialist (step IV) was 

poorly appreciated with only 44.7% of trained and 

20.8% of untrained participants. The response towards 

the management of asthma during pregnancy was 

correctly answered by nearly two thirds of 

participants; being 67.1% and 62.5% by trained and 

untrained groups, respectively. However, the correct 

response regarding the management of chronic 

nocturnal cough in asthmatic patients was low in both 

trained and untrained participants (49.4% and 27.8%, 

respectively). Identification of the alarming clinical 

signs and urgent referral to hospital was correctly 

recognized in 69.4 and 51.4% of trained and untrained 

participants, respectively. 

Table 3: Frequency and mean of correct responses of different items of the knowledge component of the questionnaire among 

trained (a one-day training course on Saudi Guideline for bronchial asthma 2012-2013) and untrained primary health care 

physicians from Qassim Region, Buridah, Saudi Arabia. Data shown are n, % distribution, mean ± SDM and p value of Chi 

Square Test. 

Knowledge of Bronchial Asthma Correct Response, n (%) p = 

Definition of asthma.   
Trained 78 (91.8) 

0.086 
Untrained 60 (83.3) 

Factors increasing the incidence of asthma (this and the next question are 

the same). 

Trained 66 (77.6) 
0.5 

Untrained 55 (76.4) 

Risk factors for the development of bronchial asthma. 
Trained 66 77.6) 

0.5 
Untrained 55 (76.4) 

The factors that trigger asthma attack. 
Trained 73 (85.9) 

0.028 
Untrained 52 (72.2) 

Elements of the clinical history for the diagnosis of bronchial asthma. 
Trained 60 (70.6) 

0.432 
Untrained 49 (68.1) 

Laboratory and physiologic tests used for the diagnosis of bronchial 

asthma. 

Trained 74 (87.1) 
0.354 

Untrained 61(84.7) 

Estimation of the severity of an asthma attack by clinical signs and Peak 

Expiratory Flow (PEF). 

Trained 76 (89.4) 
0.261 

Untrained 61 (84.7) 

Differential diagnosis of bronchial asthma. 
Trained 66 (77.6) 

0.001 
Untrained 32 (44.4) 

Diurnal PEF variation in the diagnosis of bronchial asthma. 
Trained 43 (50.6) 

0.217 
Untrained 31 (43.1) 

Duration of action of inhaled steroids vs. β-agonists agonist in the 

management of chronic bronchial asthma. 

Trained 58 (68.2) 
0.412 

Untrained 47 (65.3) 

Mean response ± SDM. 

Trained 66.1 ±10.47 

0.0001 Untrained 50.3 ± 11.00 

 

The results show that in both trained and untrained 

participants, knowledge is better than that of attitude 

regarding bronchial asthma. Attending one-day 

training on the national guidelines of management of 

asthma has a little less impact on knowledge apart 

from the differential diagnosis of asthma. The impact 

of training on the attitude was reflected in step III 

pharmacological management of partially controlled 

asthma and better identification of the alarming signs 

and urgent referral to hospital. Although poor attitude 

was found in untrained participants regarding step III 

management of partially controlled asthma patients, 

both trained and untrained physicians showed poor  

attitude regarding referral to a specialist for further 

step IV management of patients not improving on step 

III pharmacological management. Attitude of 

physicians towards the management of chronic 

nocturnal cough of asthma patient was deficient both 

in trained and untrained groups. The 2x2 contingency 

analysis of the cumulative answers to the two domains 

of the questionnaire showed that 14 participants 
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achieved a satisfactory score and 3 were unsatisfactory 

among the trained PHCPs, while 10 participants 

achieved a satisfactory score and 7 were unsatisfactory 

among the untrained PHCPs (One-tailed Fisher's Exact 

Test showed p = 0.13). 

Table 4: Frequency and mean of correct responses of different items of the attitude component of the questionnaire among 

trained (a one-day training course on Saudi Guideline for bronchial asthma 2012-2013) and untrained primary health care 

physicians from Qassim Region, Buridah, Saudi Arabia. Data shown are n, % distribution, mean ± SDM and p value of Chi 

Square Test. 

Attitudes questions of Bronchial Asthma Correct Response, % (n) p = 

Staging chronic asthma, according to symptoms and PEF.  
Trained 58 (68.2) 

0.001 
Untrained 22 (30.6) 

Pharmacological treatment stage I (steps I) bronchial asthma (clinical 

case). 

Trained 85 (100) 
0.296 

Untrained 68 (94.4) 

Pharmacological treatment stage II (step III) bronchial asthma (clinical 

case). 

Trained 83 (97.6) 
0.001 

Untrained 19 (26.4) 

Pharmacological treatment stage III (step IV) of bronchial asthma 

(Clinical case). 

Trained 38 (44.7) 
0.001 

Untrained 15 (20.8) 

Management of bronchial asthma during pregnancy. 
Trained 57 (67.1) 

0.334 
Untrained 45 (62.5) 

Management of chronic nocturnal cough in asthmatic patients. 
Trained 42 (49.4) 

0.004 
Untrained 20 (27.8) 

Alarming clinical signs & urgent referral of a patient to the hospital. 
Trained 59 (69.4) 

0.016 
Untrained 37 (51.4) 

Mean response ± SDM. Trained 60.28 ± 18.14 0.0001 

Discussion 

This observational cross sectional study was carried 

out two years after implementation of the national 

guidelines for the management of asthma by the 

Ministry of Health. Our rationale inspired the 

worldwide deficiency in bronchial asthma 

management to identify the level of knowledge and 

attitude of bronchial asthma management among 

family medicine physicians. And, to provide 

recommendations to enhance the role of PHCCs in the 

management and follow up of cases in a symptom-

based approach so as to decrease morbidity and 

mortality. It is worth noting that PHCCs enrolled in 

this study included both rural and urban facilities so as 

to avoid rural/urban variation as a confounding effect 

on the knowledge and attitude of studied PHCPs. 

Meanwhile, the high number of participants and 

inclusion of all PHCCs from all over Qassim suggests 

that our results could reflect the current situation in the 

management of bronchial asthma at the primary health 

care level not only in Qassim but all over the country.   

Other than the significant personal morbidity and 

mortality, bronchial asthma affects social life and has 

an economic burden on patients and their families. In 

fact, the overwhelming majority of the deaths due to 

severe asthma is preventable (through proper diagnosis 

and management), being due to suboptimal long-term 

medical care and delay in obtaining specialist help 

during deadly attacks
(11)

. As the prevalence of the 

disease is high and the ministry of health provides an 

extensive network of primary health care services, 

general practitioners are expected to manage bronchial 

asthma, according to standard national guidelines. It 

has been shown that knowledge and competence of 

asthma management vary among primary care 

physicians and can affect the outcomes of the 

disease
(12)

. It was found that among asthma patients 

attending the pulmonary clinics in 5 major tertiary care 

hospitals in Riyadh, Saudi Arabia, only 5% were 

controlled, 31% were partially controlled, and 64% 

were uncontrolled
(13)

. To reduce practice variability 

and improve the quality of asthma care, the Global 

Initiative for Asthma (GINA) guidelines had been 

developed and updated by the World Health 

Organization
(14)

, and by the Saudi initiative of asthma 

(SINA) group
(15)

. The approach adopted is mainly 

based on disease control as it is the ultimate goal of 

treatment. The guidelines include recommendations 

for diagnosing and monitoring and organize treatment 

strategies into a stepwise approach in response to the 

asthma severity along with offering a self-management 
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plan
(16)

. The implementation of guidelines for asthma 

management among general practitioners is critical to 

improve quality of life among asthma patients in 

general
(17)

. In countries where national asthma 

management plans have been implemented, asthma 

management was improved and hospitalization rates 

were decreased
(18)

. In one study at Qassim region, 

Nasser and colleagues found that the structural 

foundations for control of asthma were below the 

desired national standards. Although most guidelines 

for chronic respiratory diseases have been proposed 

for countries where all drugs are available and 

affordable, their implementation could be faced with 

many obstacles that requires updating of knowledge, 

more training and affording facilities for diagnosis and 

treatment of asthma. On top of sticking to the national 

guidelines, availability of proper structural foundations 

regarding diagnosis, treatment and training of 

physicians and nurses. Such foundations were most 

deficient in trained doctors and nurses, record charts 

for peak flow meter, spacers, educational material and 

anti-inflammatory inhalers
(19)

.      

The results of this study show that in all participants, 

knowledge is better than the attitude of bronchial 

asthma. Attending one day training on the national 

guidelines of management of asthma had little impact 

on knowledge apart for the differential diagnosis of 

asthma. The impact of training on the attitude was 

reflected on better step III pharmacological 

management of partially controlled asthma and better 

identification of the alarming signs and urgent referral 

to hospital. Although poor attitude was found in 

untrained participants regarding these two important 

items, both trained and untrained physicians showed 

poor attitude regarding referral to a specialist for 

further management of patients not improving on step 

III pharmacological management (step IV).  

Attitude of physicians towards the management of 

chronic nocturnal cough of asthma patient was also 

deficient both in trained and untrained groups. The gap 

between knowledge and attitude found in this study is 

evident and demonstrates clearly the lack of 

symptoms-based approach which is the cornerstone in 

recent guidelines used in the management of asthma. 

For example, failure of the referral of uncontrolled 

cases to a specialist for further assessment and 

management and unawareness of the indications of 

urgent hospitalization of patients with alarming signs 

could increase morbidity and mortality. These findings 

indicate the importance of frequent attendance of 

continuous medical education meetings for revising 

and updating the PHCPs regarding the guideline of 

asthma management in addition to provision of case-

based integrated approach training courses. This will 

help achieving a better attitude of asthma, thereby 

improving the services, reducing the cost of health 

care service, and improving the quality of life of 

asthmatic patients
(13-15)

.
 
  

The general practitioners are expected to manage 

bronchial asthma, according to standard national 

guidelines. The structure of the study questionnaire 

was developed based on these guidelines, aiming to 

provide recommendations to improve possible lack of 

knowledge and/or attitude regarding management of 

bronchial asthma among general practitioners. One of 

the challenges facing PHCPs is the accurate diagnosis 

and attitude of bronchial asthma
(20)

. Considering 

PHCPs bronchial asthma knowledge and attitude, one 

study showed that 64% of asthmatic patients were 

uncontrolled, 31% were partially controlled, and 5% of 

patients were controlled
(13)

. Another study showed that 

the workload and lack of training is one of the main 

obstacles against improving knowledge and attitude 

among physicians. Therefore, increasing awareness 

through training and workshops for physicians is 

mandatory
(21)

. In our study, the desired level of 

knowledge and attitude in both groups was 

unsatisfactory as in the majority of domains, PHCPs 

lacked the desired level of knowledge and attitude. 

However, there was a massive difference considering 

the performance in the knowledge domains vs. the 

attitude domains between the two groups, where the 

major deficiency afflicted the clinical practical attitude 

domains. Accordingly, our and previous studies 

highlighted the utmost importance of continuous 

medical education to improve knowledge and more 

importantly the attitude of PHCPs in managing 

bronchial asthma
(22)

. Another  study done in Saudi 

Arabia concerning prescribing and following the 

guidelines, recommends the empowerment of 

implementing current asthma attitude guidelines by 

practitioners that is also supported by recommendation 

extracted from the present study
(23)

.
 
  

Limitations of the study: Firstly, the physicians of 

private sectors and other governmental sectors were 

not included in the study. Secondly, we did not 

consider stratifying PHCPs for rural and urban areas - 

though both areas were represented. We believe that 

the large number of participants and their distribution 

on different location of PHCCs from all over Qassim 

region make the results suggestive of the current 

situation in the management of bronchial asthma at the 

primary health care level not only in Qassim but also 

all over the country.  

Conclusion 

Our study revealed that the knowledge of PHCPs is 

not to the standard - even after a one-day training 
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course on the guidelines of management of bronchial 

asthma. And, the main deficiency was noticed in their 

attitude of bronchial asthma. These findings indicate 

the importance of frequent provision of case-based 

integrated approach training courses for management 

of bronchial asthma. This will help achieving a better 

attitude of asthma, thereby improving the services, 

reducing cost of health care service, and improving the 

quality of life of asthmatic patients. 
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Abstract 

Idiopathic intracranial hypertension is not common in children. We report a Sudanese female child with early 

presentation of headache, nausea and visual obscuration. The diagnosis of idiopathic intracranial hypertension 

was made after exclusion of other possible causes, and the patient was successfully treated with therapeutic 

lumbar puncture and acetazolamide. The clinical presentation, diagnosis, and treatment options are reviewed. 
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Introduction 
 
Idiopathic intracranial hypertension (IIH), formerly 

known as Pseudotumor cerebri is a disorder of 

unknown etiology. It mainly afflicts childbearing age 

obese women in their third decade of life
(1)

. Children 

are not commonly affected
(3)

. Although several 

hypotheses were postulated, the exact pathophysiology 

is not yet well understood
(2, 3)

.   

Chronically elevated intracranial pressure (ICP) is the 

primary problem in (IIH) in the absence of a space-

occupying lesion that leads to optic nerve edema
(1)

. If 

the latter is left untreated, it results in an irreversible 

optic neuropathy accompanied with constriction of the 

visual field and loss of color vision. Symptoms include 

headache, vomiting, visual obscuration and pulsatile 

tinnitus. The most consistent physical finding is 

papilledema without features of secondary causes
(4,5)

.  

We report the present young Sudanese girl that was 

successfully diagnosed as idiopathic intracranial 

hypertension and was treated accordingly. 

Case Description 

Our patient is a 13 years old Sudanese female with her 

BMI-for-age percentiles classify her as overweight, 

93
rd

 percentile (BMI 26.6). She was presented with 

headache, nausea, vomiting and visual obscuration of 

2 weeks duration. Her past medical history was not 

contributory as well as her medication history. 

Physical examination was unremarkable apart from 

bilateral florid papilledema with retinal hemorrhages. 

General blood investigations and infectious screening 

were negative. Magnetic resonance imaging (MRI) 

showed a single small right-sided cerebral infarct in 

the frontal lobe. However, further assessment with 

Magnetic Resonance Angiography (MRA) revealed no 

abnormal findings (Figure 1).  

Lumbar puncture showed a very high opening pressure 

of more than 40 cm H2O, with otherwise normal 

cerebrospinal fluid (CSF) findings. The patient noted a 

remarkable improvement in her visual symptoms after 

a reduction of her CSF pressure to 20 cm H2O. 

Baseline ophthalmological studies revealed a 

decreased visual acuity in both eyes, with bilateral 

constricted fields on perimetry, more on the right side 

(Figure 2). 

Acetazolamide was immediately started, combined 

with serial therapeutic lumbar punctures. The patient 

demonstrated a significant improvement in her 

symptoms, visual acuity, visual fields and fundal 

changes. Up till now (time of reporting), she 

progresses well. 

Discussion 

IIH is characterized by signs and symptoms of ICP in 

the absence of a space-occupying lesion, or any other 

potential causes. In 1937, Dandy had set a group of 

diagnostic criteria for IIH. In 1985, Smith modified 

such diagnostic criteria. They include; symptoms and 

signs of increased ICP. No localizing neurologic signs 

(except of a unilateral or bilateral sixth nerve paresis). 

There can be CSF increased pressure with cytological 

or chemical abnormalities. Normal to small symmetric 

ventricles must be demonstrated. Additionally the 

following diagnostic procedures should be performed; 

mailto:waelgoravey@gmail.com
http://emedicine.medscape.com/article/1214410-overview


Goravey et al - Idiopathic intracranial hypertension in a Sudanese child: Case report and …………… 

Aljouf University Medical Journal (AUMJ), 2014 November 1; 1(2): 38-40.  

2014 

a diagnostic lumbar puncture in the lateral decubitus 

position, MRI/venography to rule out intracranial 

venous sinus thromboses, and exclusion of other 

causes of intracranial hypertension
(6-8)

. In our patient, 

the clinical presentation was typical and fulfilling 

these criteria. We performed the lumbar puncture in 

the lateral decubitus position, as advised in these 

criteria. Doing the procedure in this position carries a 

risk of displacing the needle from the thecal space, but 

still this is the only method for obtaining an accurate 

reading.

 
Figure 1: Magnetic resonance imaging (MRI) and Magnetic Resonance Angiography (MRA) findings of the 

idiopathic intracranial hypertension of the Sudanese female child presented. Axial brain MRI (A) showed right 

fronto-temporal small cortical infarcts. MRV (B) showed patent dural sinuses and cortical veins. 

 
Figure 2: Fundoscopy and perimetry images for eye examination of the idiopathic intracranial hypertension of the 

Sudanese female child presented. At presentation (left panels), fundoscopy showed florid papilledema (blurred 

optic disc margin; red arrow in the upper panel) and perimetry showed bilateral constriction of the peripheral 

visual fields. After one month of treatment with acetazolamide and serial lumbar punctures (right panels), 

fundoscopy showed remarkable regression of papilledema, as well as, improved visual field.   

Generally, there is no clear consensus on the upper 

limits of CSF opening pressure in children with IIH
(9)

. 

However, a range of 18 to 20 cm H2O has been 

described
(10,11)

. In our patient, the opening pressure 

was very high reaching more than 40 cm H2O, with 

spinning over the manometer. Reportedly, this is one 

of the highest recorded opening pressures in children. 

In IIH, the neuro-imaging, including MRI and MRV 

should be normal, but in our patient there was a small 

single frontal lobe infarct, close to the cortico-

medullary junction, suggestive of a venous origin. In 

our view, this might occur as a result of the stasis 

produced by increased intracranial pressure, as the 

subsequent MRV was normal.  

Because most of pediatric IIH cases respond well to 

adequate medical therapy, surgical management is 

reserved only for medication failing cases
(12,13)

. In our 

patient, acetazolamide was started in conjunction with 

serial therapeutic lumbar punctures. After a one month 

of remarkable remission, the patient symptoms 

recurred, and on close questioning, the patient 

admitted incompliance to her medication, because of 

the emergence of side effects - mainly numbness and 
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fatigue. Then acetazolamide was restarted with careful 

explanation and reassurance. This highlights the 

importance of counseling and communication when 

approaching children with this condition. 
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