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KUWAIT MEDICAL JOURNAL (KMJ)
������������ȱ���ȱ�������

INTRODUCTION
Formerly known as ‘The Journal of the Kuwait 

Medical Association’, the Kuwait Medical Journal 
ǻ
��Ǽȱ ��ȱ�����������ȱ��ȱ���ȱ¢���ȱŗşŜŝǯȱ��ȱ��ȱ���ȱ�Ĝ����ȱ
publication of the Kuwait Medical Association and 
published quarterly and regularly in March, June, 
September and December.

AIMS AND SCOPE
KMJ aims to publish peer-reviewed manuscripts 

of international interest. Submissions on clinical, 
�������ę�ȱ ��ȱ ���������¢ȱ ��������������ȱ ��ȱ ���������ȱ ��ȱ
medicine and health science come within the scope of 
its publication. ��������ȱ ��������ǰȱ ����ȱ �������ǰȱ �����ȱ
��������������ǰȱ ����ȱ ����� �ǰȱ ��������ȱ ���ȱ ��Ĵ���ȱ
��ȱ ���ȱ ������ȱ ���ȱ ���ȱ ����������ǯȱ ����� ȱ ��������ȱ ���ȱ
���������ǯ Basic medical science articles are published 
under the section ‘Experimental Medicine’. 

GENERAL
The Kuwait Medical Journal is a signatory journal to 

���ȱ�������ȱ������������ȱ���ȱ�����������ȱ�����Ĵ��ȱ
��ȱ ����������ȱ ��������ǰȱ ���ȱ ę���ȱ ȱ ǻŗşşŝǼȱ ��������ȱ ��ȱ �ȱ
��������ȱ�¢ȱ ���ȱ �������������ȱ�����Ĵ��ȱ��ȱ�������ȱ
Journal Editors. A description of important features 
of this document is available on the Lancet website 
��ȱ �Ĵ�ǱȦȦ   ǯ���������ǯ���ǯȱ ������������¢ǰȱ ¢��ȱ ��¢ȱ
consult the following: N Engl J Med 1997; 336:307-
řŗśȱ ��ȱ �����ȱ ���ȱ ���Ě��ȱ ȃ�������ȱ ������������ȱ ���ȱ
�����������ȱ �����Ĵ��ȱ ��ȱ ���������ȱ ��������Ȅȱ �¢ȱ
writing to the Editor of the British Medical Journal 
(BMJ), BMA House, Tavistock Square, London WC1H 
9JR, UK.

To present your original work for consideration, 
���ȱ��������ȱ���ȱ��ȱ���ȱ����������ǰȱ ��Ĵ��ȱ��ȱ�������ȱ
(onlyǼȱ �����������ȱ �¢ȱ ������ȱ ���ȱ ���ȱ ���ȱ ��ȱ ę�����ȱ
ǻ��ȱ ����������Ǽȱ ������ȱ ��ȱ �����Ĵ��ȱ ��ȱ ���ȱ ������ȱ
through e-mail to: ���ȓ���ǯ���ǯ� ȱ ��ȱ �Ĵ�������ȱ
ę���ǯȱ�������ȱ�����ȱ����ȱ������ȱ���ȱ����������ȱǻin MS 
 ���ȱ������) by hand, on an IBM compatible medium 
����ȱ��ȱ�ȱ��ȱ��ȱ���ȱĚ���Ȧ���Ȭ�����ǰȱ��ȱ���ȱ�����Ĵ��ȱ
�������ȱ�Ȭ����ǯȱ���ȱ
��ȱ���������ȱ�Ĝ��ȱ����ȱ���������ȱ
ȁ�Ĝ��ȱŘŖŖŝȂȱ ���ȱ����������ȱ���ȱȁ�¡���Ȃȱ��������ǯȱ

ELECTRONIC SUBMISSIONS
���ȱ����������ȱ �����Ĵ��ȱ �������ȱ�Ȭ����ȱ������ȱ

��ȱ ��  ���Ȭ��������ȱ ǻǯ���Ǽȱ ������, ��������ȱ ���ȱ �ȱ
�������ȱ ���¢ȱ ��ȱ ǯ���ȱ �������ȱ ��ȱ ���ȱ ������ȱ �������ȱ
��Ĵ��ȱ��ȱ���ȱ������Ȧ�ȱ(see the section ‘Authorship and 
�������ȱ ����Ȃȱ ���ȱ �������Ǽǯȱ ���ȱ �������ȱ ��Ĵ��ȱ �����ȱ
����� ���ȱ��ȱ��¡��ȱ��ȱ���ȱ�������ȱ�Ĝ��ȱ��ȱǻƸşŜśǼȱ25317972 
or 25333276. �������Ȧ����������� ���������������� 
etc, if any, need to be presented in ǯ���Ȧ���� or .bmp 
format  ���ȱřŖŖȱ���ȱ���������� and illustrations such 

as graphs, charts etc.,ȱ��ȱ�¡���ȱ������ȱę���ǯ ���ȱę�����ȱ
including illustrations should be �����ȱ��ȱ���ȱŗǰȱ���ȱŘȱ
���ǯǰȱ ��ȱ �������ȱ ��������ȱ ���ȱ �����Ĵ��ȱ ��ȱ ��������ȱ
�Ĵ��������ȱ �����ȱ  ���ȱ ���ȱ ����������ǯ Incomplete/
improper submissions will not be processed, and 
will be returned. Author/s will receive a formal 
����� ��������ȱ ��Ĵ��ȱ  ���ȱ �ȱ ���������ȱ ���������ȱ
number towards each submission.

Following a peer review process, ���ȱ�������������ȱ
������ȱ  ���ȱ ��ȱ �������ȱ ��ȱ ���ȱ ������ǲȱ ����������Ȧ
��������������ȱ���ȱ��������ȱ��ȱ���������ȱ��ȱ���ȱ�����ǰȱ
��ȱ�ȱ������ȱ��Ĵ��ȱ����ȱ�������ȱ�Ȭ����ǯ A galley proof 
will be forwarded to the corresponding author through 
e-mail at the time of publication of the accepted paper, 
 ����ȱ����ȱ��ȱ��������ȱ��ȱ���ȱ�������ȱ�Ĝ��ȱ �����ȱŚŞȱ
�����ȱ  ���ȱ �����ę�ȱ ��������ȱ ��ȱ �����������ǰȱ ��ȱ ��¢ǯȱȱ
Such corrections in the galley proof, must be limited 
to typographical errors, or missing contents from the 
ę����¢ȱ��������ȱ�������ǯ

ETHICAL CONSIDERATIONS
Where human investigations or animal experiments 

are part of the study, the design of the work has to 
��ȱ ��������ȱ �¢ȱ �ȱ �����ȱ ������ȱ �����Ĵ��ǯȱ�ȱ ��������ȱ
statement of approval should be added in the ‘Subjects 
and Methods’ section of the manuscript.  

PREPARATION OF THE MANUSCRIPT 
The manuscript should be typed as ‘normal text’ 

with no hyphenation and no hard-returns within 
����������ȱǻ���ȱ���������ȱ ��� ���Ǽȱ��ȱ�Śȱ��£�ȱȱǻŘşǯŝȱ
x 21 cm) paper in single column format, preferably in 
font size no. 12. ����ȱ ������ for paragraphs, ��� ��� 
and/or �������ȱ �ě���� for the text and/or table(s) are 
���ȱ����������. �������ȱshall be used only for foreign/
Latin expressions and/or special terminologies such 
as names of micro organisms. Maintain a minimum 
of 2 cm margin on both sides of the text and a 3 cm 
������ȱ ��ȱ ���ȱ ���ȱ ���ȱ ��Ĵ��ȱ��ȱ ����ȱ ����ǯȱ��ȱ ����ȱ
of the manuscript other than abbreviations and/or 
���������ȱ �����ȱ��ȱ ��Ĵ��ȱ �� upper case (ALL capital). 
Header/foot notes, end notes, lines drawn to separate 
the paragraphs or pages etc. are not acceptable. Do not 
������ȱ��������ȱ ��Ĵ��Ȧ�����ȱ��ȱȁ�����Ȭ������Ȃȱ����ǯ

THE ORDER OF THE TExT
��������ȱ ��������Ǳ Should contain separate sections 
such as, Title page, Abstract (in structured format) of 
���ȱ����ȱ ����ȱŘśŖȱ ����, Key Words (no more than 
ę��Ǽǰȱ������������ǰȱ��������ȱǻ��ȱ���������Ǽȱ���ȱ�������ǰȱ
Results, Discussion, Conclusion, Acknowledgment/s (if 
any) and References followed by (if relevant), Legends 
��ȱ ę�����ǰȱ ������ǰȱ ���ȱ �������ǯȱ �������ȱ ��ȱ ���ȱ �������ȱ
contents are explained below for further adherence.  
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����� ȱ ��������ȱ ǻ���������ȱ ���¢ǼǱȱ Should contain 
separate sections such as, Title Page, Abstract 
(preferably in structured format) of no more than 250 
 ����ǰȱ
�¢ȱ�����ȱǻ��ȱ����ȱ����ȱę��Ǽǰȱ������������ǰȱ
Methods/History (if applicable), Literature Review, 
Conclusion, Acknowledgment/s (if any) and References 
����� ��ȱ �¢ȱ ǻ��ȱ ��������Ǽǰȱ �������ȱ ��ȱ ę�����ǰȱ ������ǰȱ
and Figures. 

����ȱ �������Ǳ Should contain separate sections such 
as, Title page, Abstract (a short summary of not 
����ȱ ����ȱ ŘŖŖ  ����), Key Words (no more than 
ę��Ǽǰȱ ������������ǰȱ ����ȱ ������¢Ȧ������ǰȱ ����������ǰȱ
Conclusion, Acknowledgment/s (if any) and References 
����� ��ȱ �¢ȱ ǻ��ȱ ��������Ǽǰȱ �������ȱ ��ȱ ę�����ǰȱ ������ǰȱ
and Figures.

Do NOT paginate the manuscript �������¢, 
instead useȱ ȁ������ȱ ����ȱ ������Ȃ to the document 
����������ȱ ���ȱ �����ȱ ����. Main headings, 
introduction, subjects and methods, etc., should be 
placed on separate lines. 

More than six authors are not appreciated for a 
research article and if listed, the authors may be asked 
to justify the contribution of each individual author. 
For case reports, ���ȱ ����ȱ ����ȱ �����ȱ ������� 
are acceptable. Regarding contributions of authors 
over the limit mentioned above, please read the 
‘Acknowledgment’ section.

THE TITLE PAGE
�����ȱ ����ȱ ��ȱ ���ȱ �����Ĵ��ȱ ����������ȱ ������ȱ

provide a clear title of the study followed by full 
names of all authors, the highest academic degree 
���ȱ �Ĝ��������ȱ ��ȱ ��¢ǰȱ ���ȱ ����ȱ ���ȱ �������ȱ ��ȱ ���ȱ
institution/s where the work was done including 
the department, the name and complete address 
of the corresponding author to whom proofs and 
correspondences shall be sent, duly supported with 
contacts such as telephone, mobile/cell, fax numbers 
and the e-mail address/es.

STRUCTURED ABSTRACT
A structured abstract (no more than 250 words) 

��ȱ ��������ȱ ���ȱ ������� under the section “Original 
��������Ȅ. It must provide an overview of the entire 
paper, and ������ȱ������� succinct statements on the 
following, where appropriate: Objective(s), Design, 
��Ĵ���ǰȱ ��������ǰȱ ������������ǻ�Ǽǰȱ ����ȱ �������ȱ
Measure(s), Result(s), and Conclusion(s). (See: Haynes 
RB, Mulrow CD, Huth AJ, Altman DG, Gardner 
MJ. More informative abstracts revisited. Annals of 
Internal Medicine 1990; 113:69-76). Abstract for all 
other category of submissions shall be a short summary 
followed by Key words and the report or review.

KEY WORDS

�¢ȱ�����ȱ ǻ��¡����ȱę��Ǽȱ ������ȱ��ȱ���������¢ȱ

���
ȱ �����ǰ and shall not duplicate words already 
in the manuscript title; MeSH terms can be checked at: 
ǀ�Ĵ�ǱȦȦ   ǯ���ǯ���ǯ���Ȧ����Ȧǁǯ

TABLES
Tables typed on separate pages using table 

format (MS word or Excel) ������ȱ����� ȱ���ȱ����ȱ��ȱ
����������. Tables must be numbered consecutively 
and provided with appropriate titles. Contents of 
the table should be simple, and information therein 
not duplicated, but duly referred to, in the main 
text. Tables recording only a few values are not 
appreciated, since such information can be more 
accurately, usefully and concisely presented in a 
sentence or two in the manuscript.

DESIGN OF THE WORK
This should be stated clearly. The rationale 

behind the choice of sample size should be given. 
Those about to begin randomized controlled studies 
may wish to study the CONSORT statement  (JAMA 
1996; 276:637-639).

ILLUSTRATIONS
���ȱ �������������ȱ ���������ȱ ę�����ȱ ������ȱ ��ȱ

saved/numbered ��ȱ ���ȱ ŗǰȱ ���ȱ ȱ Řȱ etc. in running 
��������ȱ ���ȱ �����Ĵ��ȱ ��ȱ ��������ȱ �Ĵ��������ȱ
along with the manuscript as detailed under the 
section ‘Electronic Submissions’. Photographs 
������ȱ ę�ȱ  �����ȱ �ȱ �����ȱ ����ȱ ��ȱ ŗŜŚȱ ¡ȱ Řřśȱ ��ǯȱ
Figures where patient’s identity is not concealed, 
�������ȱ ����ȱ ��ȱ ������ȱ �ȱ  ��Ĵ��ȱ �������ȱ ��ȱ ���ȱ
patient or of the patient’s guardian, in case of 
minors. Figure legends should be listed separately 
�����ȱ ���ȱ ȁ����������Ȃȱ�������ǯ If any of the tables, 
illustrations or photomicrographs have been 
���������ȱ���� ����ȱ���������¢ǰȱ�ȱ ��Ĵ��ȱ�������ȱ
for re-production is required from the copyright 
holder along with the manuscript. When charts are 
�����Ĵ��ǰȱ���ȱ���������ȱ����ȱ��ȱ ����ȱ���¢ȱ ���ȱ
based should be supplied.

ABBREvIATIONS
Except for units of measurement, abbreviations 

������ȱ ��ȱ ��ę���ȱ ��ȱ �����ȱ ę���ȱ ���ȱ and then 
applied consistently throughout the article. Non-
standard abbreviations or those appearing fewer 
than three times are not accepted. Use abbreviated 
units of measure, only when used with numbers. 
Abbreviations used as legends in Tables and/or 
ę�����ȱ������ȱ��ȱ���¢ȱ��ę���ȱ���� ȱ���ȱ����������ȱ
item.

NUMBERS AND UNITS
Measurements of length, height, weight and 

volume must be reported ��ȱ������ȱ ����� (meter, 
kilogram, liter etc.) or their decimal multiples. 
Temperature should be given in degrees Celsius. 
Blood pressure in mmHg, and hematological and 
biochemical measurements in Système International 
(SI) units. For decimal values, use a point, and not a 
comma, e.g., 5.7. Use a comma for numbers ǁ 10,000 
(i.e., 103) and do not use a comma for numbers < 
9999, (e.g.ǰȱŜśŚŘǼǯȱ
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DRUG NAMES 
Non-proprietary (generic) names of product should 

be employed. If a brand name for a drug is used, the 
British or international non-proprietary (approved) 
name should be given in parentheses. The source of any 
new or experimental preparation should also be given.

REFERENCES
Indicate references in the text ��ȱ ��������ȱ �����ȱ

������ȱ ��������ȱ  �����ȱ ������ȱ ��������ȱ ���ȱ ��ȱ
������������ (e.g.,[1, 3-5] etc.). Do not quote additional 
data (like part of the title, year of publication etc.) from 
the references, with citations in the text, unless very 
important. In the References section, list them in the 
same sequence as they appeared in the text. Include 
the names and initials of all authors if not more than 
six (< 6), where authorship exceeds six, use et al after 
three author names. Do not use automatic numbering, 
end notes or footnotes for references. References to 
�����������ȱ ������ȱ ��ȱ �����������ȱ ��ȱ �����Ĵ��ȱ ���ȱ
publication, personal communications, unpublished 
data, etc. are not acceptable. 

The author’s name should be followed by the title 
of the article, the title of the journal abbreviated in the 
style of the Index Medicus, the year of publication, the 
������ȱ������ȱ���ȱ ���ȱę���ȱ ���ȱ ����ȱ����ȱ�������ǯȱ
References to books should give the title of the book, 
followed by the place of publication, the publisher, 
the year and the relevant pages. References should 
be limited to those relating directly to the contents of 
the paper and should be set out in Vancouver style, as 
shown in the examples below.

ExAMPLES
�������
����� �ȱ�ǰȱ���� �ĵȱ��ǯȱ���ȱ�ȱ��������ȱ�������ȱ

(editorial). N Engl J Med 1992; 326:560-561.

����
Roberts NK. The cardiac conducting system and 

His bundle electrogram. New York, Appleton-Century-
������ǰȱŗşŞŗǲȱŚşȬśŜǯ

����ȱ�������
Philips SJ, Whisnam JP. Hypertension and stroke, 

In: Laragh JH, Bremner BM, editors. Hypertension: 
pathophysiology, diagnosis, and management. 2nd Ed. 
�� ȱ����Ǳȱ�����ȱ�����ǲȱŗşşśǯȱ�ȱŚŜśȬŚŝŞǯ

��������
U.S. positions on selected issues at the third 

negotiating session of the Framework Convention on 
�������ȱ �������ǯȱ ����������ǰȱ �ǯ�ǯǱȱ �����Ĵ��ȱ ��ȱ
	���������ȱ ������ǰȱ ŘŖŖŘǯȱ ǻ��������ȱ ����ȱ Śǰȱ ŘŖŖřǰȱ
at �Ĵ�://www.house.gov/reform/min/inves.tobacco/ 
index_accord.htm.)

AUTHORSHIP AND CONSENT FORM 
All authors must give their signed consent for 

�����������ȱ ��ȱ �ȱ ��Ĵ��ȱ ��ȱ ����������ǰȱ  ����ȱ ������ȱ

��������¢ȱ���ȱ����������ǯȱ����ȱ��Ĵ��ȱ������ȱ�������ȱ
the following statement “This manuscript (write the title) 

is an unpublished work which is not under consideration 

elsewhere and the results contained in this paper have 

not been published previously in whole or part, except in 

abstract form. In consideration of the KMJ accepting my/

our submission for publication, the author(s) undersigned 

hereby assign all copyrights ownership to the KMJ and shall 

have no right to withdraw its publication. It is expressly 

�����ę��ȱ ����ȱ �Ȧ �ǰȱ ����ȱ ����Ȧ�������¢ȱ ������������ȱ ��ȱ
this study and agree to the accuracy of contents of this 

manuscript. It was conducted in accordance with current 

�������ȱ ��������������ȱ ���ȱ �����ȱ  ���ȱ ���ȱ �����Ĵ��Ȃ�ȱ
approval. I/all of us agree to its publication in KMJ and to 

the authorship as expressed in this declaration and in the 

title page of our manuscript”.  The participation of the 
authors must include: conception, design, analysis, 
interpretation, or drafting the article for critically 
important intellectual content. A change in authorship 
after initial submission of a manuscript should be 
duly supported with a documented request from the 
main author, duly endorsed by the author removed/
withdrawn and/or added, in agreement. A change in 
authorship is NOTȱ �����Ĵ��ȱ �����ȱ ę���ȱ ����������ȱ
for publication.
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ȱ ȃ����ȱ������ȱ �����ȱ ��ȱ��¢ȱ�����ǰȱ ���¢ȱ��������ȱ
����������Ȭ���¢ȱ ��������ȱ �����ȱ � �ȱ ����Ȭ������ȱ ���ȱ
�����ȱ �������������ȱ  ���ȱ ������ȱ �¢ȱ �����������ȱ ���ȱ
�����ȱ���¢ȱ����ȱ��ȱ�����ȱ������¢ȱ��ȱ�������ȱ���ȱ��ȱ�����ȱ
������¢ȱ��ȱ��ȱ����ǯȄȱ

ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ
ȱ ȱȱȱȱ����¢�ȱ
�����

I have been wondering about this normal blood 

pressure for the last sixty years, ever since I joined the 
I MBBS class in 1956. In the physiology class I was 
wondering what this normal blood pressure was and 
�� ȱ ���ȱ ���¢ȱ ę��ȱ ���ȱ ���ȱ ������ȱ �����ȱ ��ȱ ���ȱ ę���ȱ
place? My teacher was not able to answer that to my 
satisfaction, although she did not like my interference. 
Luckily in those days, the normal levels were much 
higher than now. I grew up in medicine and at 
some stage, became a member of the International 
Society of Hypertension, and met some of the “top” 
hypertensionologists to rub shoulders with them on an 
equal footing. None of them could quench my thirst. In 
the meantime, I was doing my own research (no money 
or grant involved) and have published some of them 
�����ȱ����ǯȱ�ȱ����ȱ����ȱ ��Ĵ��ȱ�ȱ����ȱ��ȱ�¢����������ȱ
in 1996, published by the Bhavan in Mumbai with a 
���� ���ȱ�¢ȱ���ȱ��ȱ���ȱ�������ȱ������ȱ��ȱ���ȱę���ǰȱ����¢ȱ

�ġ����ǰȱ���ȱ����ȱ������ȱ��ȱ���ȱ�������ȱ������������ȱ
Medical Journal[1].

Here I stand O fool! With all my lore, no wiser 
than before about this enigma called normal blood 
pressure. Last month came another thunderbolt of a 
study (so called) proclaiming to the wide world that 
even “Normal” blood pressure needs to be treated 
with antihypertensive drugs to lower CVS and CNS 

mortalities and morbidities! On this side of the Atlantic, 
an ethnic Indian researcher was presenting a paper in 
the European Hypertension Society meeting, another 
study which shouts at the top voice that a deadly 
combination of hypertension and depression kills 
��������ȱ��ȱ����ȱ ����ǰȱ���ȱ��ȱ�����ȱ���ȱ�����ȱ�Ĵ����ǯȱ
He stressed that both must be vigorously hounded out 
��ȱ���ȱ�����ȱ�¢����ȱ��ȱ������ȱ�����ȱ���ȱ�����ȱ�Ĵ����Ƿȱ
With this new study from Oxford of the need to treat 
even normal blood pressure, I realise that I have been 
searching for a non-existent normal blood pressure which 
����ȱ���ȱ��Ĵ��ȱ�����ȱ���Ƿ

This brings back to mind that famous saying of a 
great teacher of hypertension, Professor Sir George 
Pickering’s tongue in cheek averment “More people 
��ȱ ����ȱ ����ȱ����ȱ �ȱ ������ȱ ȃ�ěȄȱ �¢����������ȱ ����ȱ
dying “of” it. How very true? More curious am I 
about this drug treatment of depression along with 
hypertension to lower mortality. The human mind 
which gets depressed is not inside the human brain. 
Our reductionist chemical drugs that claim to treat 
depression, ONLY act on the brain, provoking suicidal 
tendencies and cannot obviously do anything for the 
unhappy mind. None of the anti-depressants have 
����ȱ��� �ȱ��ȱ��ȱ��Ĵ��ȱ����ȱ�ȱ�������Ƿȱ�ȱ ��ȱ�������ȱ
some of the original comments on the (in) famous 
Oxford study of the need to treat even normal BP. 
����ȱ��ȱ����ȱ���ȱ����ȱ���ȱ���ȱ������Ȃ�ȱ����ę�ǯȱ

“Could our relentless pursuit of good health be 
making us sick? Advances in medicine have propelled 
health care to new heights and a vast array of diagnostic 
tests and drug therapies is now available. But are we 
��Ĵ���ȱ ���ȱ ����ȱ ��ȱ �ȱ ����ȱ �����ǵȄǰȱ ����������ȱ ��ȱ
comment.
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ȃ����ȱ�ȱ ��ȱ�ȱ�������ȱ�������ǰȱ �ȱ����ȱ��ȱ��ę��ȱ
a normal blood pressure as being under 100 plus the 
������Ȃ�ȱ���ȱ���ȱ���ȱ���ȱ������ȱ���ȱŗŖŖȱ���ȱ���ȱ��Ĵ��ȱ
number. Nowadays, it’s 150/90, or if you’re diabetic 
or you’re worried about prehypertension, it’s even as 
�� ȱ��ȱŗŚŖȦŞŖǯȱ�¢ȱ��������ȱ����ȱ���������ǰȱ¢��ȱ�������ȱ
millions more people in the range of abnormality 
and in the market for antihypertensive medication. 
This has raised questions about whether people 
 ���ȱ ����ȱ �¢����������ȱ  ����ȱ ����ę�ȱ ����ȱ �����Ȭ
pressure medication, a Cochrane Review showed 
that most people with mild hypertension don’t. The 
���������ȱ ��ȱ ����ȱ �¢����������ȱ ���ȱ ���ȱ ��ȱ ����ę�ȱ
on either morbidity or mortality. That makes up the 
vast majority of people worldwide on treatment for 
hypertension.” Ion Heath.
ȃ�ȱ ����ȱ ��Ȃ�ȱ ���Ĵ¢ȱ ��������ȱ ��ȱ ��ȱ ��ȱ ����ȱ ��ȱ ���ȱ

results of a partially completed study that it can be cut 
short!!!?? Finish the damn study!! This is why studies 
���ȱ���ȱ ��������ǰȱ ���¢ȱ ���ȱ ���ȱ ę������ǰȱ ��ȱ ����ȱ ��ȱ
manipulated or lost or some self-appointed untrained 
or money oriented person starts making treatments 
up. Usually there’s some pharmaceutical company 
behind the studies….unless someone is saying to eat 
vegetables….and you can’t patent that!”

“I smell a rat with this. The renormalisation of 
medical metrics has been going on since drug companies 
began trying to increase sales of medications. It’s 
happened for cholesterol drugs, antidepressants and 
now blood pressure. What is normal, anyway? It seems 
we are less normal than we used to be - including the 
medical profession.” 

Coming back to our original study from Oxford 
which proclaimed that treating normal blood pressure 
with antihypertensive drugs is good to save millions 
of lives, I have several nagging questions. Incidentally, 
the study is published in the Lancet. It is retrospective 
����Ȭ����¢���ȱ��ȱ���ȱ �������ȱ����ȱ ����ȱŗşśřȱ ����ȱ ŘŖŗŚǯȱ
Obviously, this is what statisticians call the Mix Master 

techniqueǯȱ��ȱ��ȱ����ȱ��Ĵ���ȱ���ȱ�����ȱ��ȱ������ȱ��ȱ�ȱ������ȱ
���ȱ������¢ȱ��Ĵ���ȱ¢���ȱ����ȱ��ȱ��ȱ����ȱ���ȱ�����ȱ��ȱ
be shown as the representative of all the fruits in the 
basket. This is otherwise called “doctoring or sexing 
��Ȅȱ �������ȱ ��ȱ ����ȱ ¢���ȱ �����������ȱ ��ȱ ����ę�ȱ ¢���ȱ

master, who has funded you. If the conclusions of this 
study are acted upon, drug companies will be richer by 
a thousand times.

Each one of the studies included in this meta-
analysis has its own NNT (number needed to treat) 
���ȱ���ȱ� �ȱ����ȱ�ě���ȱ���ę��ǯȱ��ȱ����ȱ���ȱ�¡�����ǰȱ���ȱ
famous MRC study of mild to moderate hypertension 
published in the BMJ in 1985 has NNT of 850. That is to 
����ę�ȱ���ȱ����������ȱ����ȱ������ȱ��ȱ���ȱ��¡�ȱę��ȱ¢����ȱ
one has to unnecessarily treat 850 healthy individuals 
 ���ȱ �����ȱ  ����ȱ �����ȱ ����ȱ �����ę����ȱ ����ȱ �ě���ȱ
in 75 individuals! Many such studies are included in 
this “great “study to make it in essence a company 
����ȱ �ě���ȱ ��ȱ ���ȱ ��������ȱ ����ȱ ��ȱ ������¢ȱ ��ȱ ����ȱ
�����¢����������ȱ�����ǯȱ����ȱ�ȱ �¢ȱ��ȱȃ�������ę����¢Ȅȱ
��������ȱ���ȇ�ȱ���ę��ǵȱ�����ȱ���ȱ������¢ȱ�¡��������ȱ
might laugh all the way to their banks, many orphans 
and widows might be grieving in the cemetery! I smell 
a rat here.

Would anyone tell me what is normal BP anyway. I 
know the average human BP but not the NORMAL BP.  
If one converts averages into normals we are straight 
away adding between 5 - 25% false positives, another 
���ę�����ȱ ��������ǯȱ ����ǰȱ ���ȱ ��������ȱ �������ȱ ����ȱ
form the basis of this conclusion, themselves, have been 
seriously questioned for their authenticity[2]. What 
��ȱ ����ȱ ������ȱ���ȱ �����ǵȱ ��ȱ�����ȱ ��ȱĚ� ���ȱ ��������¢ȱ
inside the blood vessels, naturally it cannot exert any 
lateral pressure as Co Sine 90 is zero. So, what is Blood 
pressure?

ȃ�����������ȱ ������ȱ ����ȱ ��ȱ ���ȱ ��������ȱ  ��ȱ
��������ȱ ������ȱ ��������ȱ ��ȱ ������ȱ �ȱ ���������ȱ���ȱ
��������ǯȄ

ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ ȱ ȱ
ȱ ȱ ȱȱȱȱȱ����ȱ�������
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���������Ǳ To investigate the presence of 
Methylenetetrahydrofolate Reductase (MTHFR) C677T 
polymorphisms in pregnant women with a previous history 
of recurrent spontaneous abortions (RSA), and evaluate the 
impact on maternal and fetal outcomes
Design: A prospective analytical case control study
��Ĵ���Ǳ Omdurman Maternity Hospital, Sudan
��������ǱȱOne hundred Sudanese women who experienced 
three or more of the adverse pregnancy outcomes during 
�����ȱ������������ȱ���ȱǻ����ȱ�����Ǽȱ���ȱşŚȱ������¢ȱ ����ȱ
(control group) of at least more than two normal pregnancies 
and without any history of adverse pregnancy outcome or 
recurrent miscarriages were included in this study.
�������������Ǳȱ The study group data collected using 
structure questionnaire to collect information and DNA 
was extracted from peripheral bloods and analyzed for the 
presence of Methylenetetrahydrofolate Reductase C677T 
polymorphisms. Data were entered and analyzed by SPSS 
prograrmme (version: 17.0) and compared with other 

international studies.
Methods: This prospective analytical case control study was 
carried out at Omdurman Maternal Hospital, Sudan between 
���¢ȱ ŘŖŗŘȱ ��ȱ ���ǯȱ ŘŖŗŚǯȱ ���ȱ ����¢ȱ ��������ȱ ���ȱ �������ȱ
pregnant women with a history of recurrent spontaneous 
��������ȱǻ��ȱ����ȱ�����Ǽȱ���ȱ�����¢Ȭę��ȱ������¢ȱ������������ȱ
��������ȱ  ����ȱ ǻ��ȱ �������ȱ �����Ǽǯȱ ������ę������ȱ ��ȱ
MTHFR C677T polymorphism, by polymerase chain 
reaction was performed.
����ȱ �������ȱ ��������Ǳȱ The relationship between the 
MTHFR C677T polymorphisms and recurrent spontaneous 
abortion was investigated.
������Ǳ The frequency of Heterozygous C/T MTHFR gene 
was 3.0% in cases with p-value 0.091 and there was no 
mutant allele detected among the control group.
����������Ǳȱ ���ȱ ����¢ȱ �������ȱ ��� ��ȱ ��ȱ �����ę����ȱ
variations in MTHFR C677T genotype distribution among 
 ����ȱ ��ȱ��ě����ȱ����ȱ���ȱ���ȱ��������ǯȱ�������ȱ�������ȱ
on larger population may be needed. 

INTRODUCTION
Recurrent miscarriage (RM), which is also referred 

to as repeated pregnancy loss (RPL) and habitual 
��������ǰȱ ��ȱ ��ę���ȱ ��ȱ �����ȱ ��ȱ ����ȱ �����������ȱ
spontaneous miscarriages. The experience of repeated 
pregnancy loss is physically and emotionally 
traumatic to women who are trying to have children. 
The overall frequency of RM was estimated from 1 - 
3 %[1] . ���������ȱ��������¢ȱ����ȱ��ȱ����������¢ȱ��ę���ȱ

as three or more consecutive losses. There is some 
������ǰȱ �� ����ǰȱ �����ȱ ���ȱ ��ę������ȱ ��ȱ ���������ȱ
pregnancy loss. Some feel that two rather than three 
������ȱ ���ȱ ��Ĝ�����ȱ ��ȱ ��ę��ȱ ���������ȱ ��������¢ȱ
����ǲȱ ����ȱ �������ȱ ���¢ȱ ę���Ȭ���������ȱ ������������ǰȱ
whereas others include second-trimester losses[2]. 
Molecular studies of coagulation disorders have led 
to the discovery of an increasing number of mutations 
in the genes of the factors of coagulation, termed 
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inherited thrombophilia (IT). Most important of this 
group are factor V gene Leiden mutation G1691A 
(FVL), prothrombin G20210 (FII), homozygosity for 
the thermo labile of methyltetrahydrofolate reductase 
��ę�����¢ȱ�Ŝŝŝ�ȱ ǻ��
��Ǽǰȱ ������������ȱ��ę�����¢ǰȱ
�������ȱ �ȱ ��ę�����¢ǰȱ ���ȱ �������ȱ �ȱ ��ę�����¢ǽřǰŚǾ. 
Various reports have postulated thrombophilia as a risk 
���ȱ���������ȱ�����������ȱ���������ȱǻ���Ǽǯȱ��ę�����¢ȱ
in the homocysteine metabolism pathway resulting 
in an elevation of homocysteine level in plasma 
(hyperhomocystinemia) has been regarded as a cause of 
Thrombophilia[5]. Methylenetetrahydrofolate reductase 
(MTHFR) is one of the main regulatory enzymes 
in the metabolism of homocysteine that catalyses 
the reduction of 5, 10-methylenetetrahydrofolate to 
5-methyltetrahydrofolate[6]. Mutations in MTHFR 
gene lead to decreased activity of enzyme and 
hyperhomocystinemia, which induces platelet 
aggregation through promotion of endothelial oxidative 
damage. Although there are several mutations within 
the MTHFR gene, but C677T and A1298C mutations 
are the two most common mutations[7], C677T 
transition is a missense mutation in the exons four of 
this gene, which converts an alanine to a valine codon 
(at codon 222) in the N-terminal catalytic domain of 
the protein leading to a thermo labile protein, with 
decreased enzymatic activity[8]. Also, the C677T 
MTHFR polymorphism is responsible for a decreased 
MTHFR activity and associated with increased plasma 
homocysteine concentrations that are induced for a 
folate metabolism disturbance[9]. The second mutation 
is MTHFR A1298C, which is associated with decreased 
activity of enzyme, but not with thermo ability. 
A1298C transversion is a point mutation in exon7, 
characterized by a glutamate to alanine substitution (at 
�����ȱŚŘşǼȱ �����ȱ���ȱ�Ȭ��������ȱ���������¢ȱ������ȱ��ȱ
the protein[10].

Some previous study results conducted to show 
association of these factors and RPL reported that 
���ȱ ��ě�����ȱ ����������ȱ ��ȱ �����ȱ ���������ȱ ���ȱ
���¢��������ȱ��ȱ��ě�����ȱ�����������ȱ���������ȱ��ȱ
������ȱ����ȱ������ȱ�����ȱ�¡�����ȱ�����ȱ��ě�������[11,12].

SUBJECTS AND METHOD
After consents were obtained from the patients, 

���ȱ�������ȱ���ȱ�������ȱ��ȱŗşŚȱ��������ȱ ����ȱ
who were recruited and followed-up at Omdurman 
Maternal hospital were screened from July 2012 to 
���ǯȱŘŖŗŚǯȱ���ȱ�������ȱ�������ȱ������ȱ�ȱ������¢ȱ��ȱ
RPL as case were compared to 96 healthy reproductive 
Sudanese women as control group. Cases and controls 
were tested for the MTHFR C677T Polymorphism. 
DNA was isolated by the standard method, from 3 ml 
EDTA-blood samples[13]. DNA was extracted from the 
�����ȱ�������ȱ�����ȱ������ȱ����ȱ���ȱ����ę������ȱ

kit for blood GF-1 Blood DNA Extraction Kit, 50 
PREPS (cat. No.  GF-BD-050, Vivantis Technologies 
Sdn. Bhd., Malaysia). MTHFR C677T alleles and 
�����¢���ȱ  ���ȱ ����������ȱ �¢ȱ ���ȱ �����ȱ �����ę�ȱ
primers Forward (5’ TGA AGG AGA AGG TGT 
CTG CGG GA-3’) and Reverse primers: 5’AGG ACG 
GTG CGG TGA GAG AGT G -3’.A and their reaction 
�������ȱ ��ȱ��ȱ����� �Ǳȱ������������ȱ��ȱşŚȱǚ�ȱ���ȱřŖȱ
�������ǰȱ���������ȱ��ȱśŗȱǚ�ȱ���ȱřŖȱ�������ǰȱ�¡�������ȱ
��ȱŝŘȱǚ�ȱ���ȱřŖȱ�������ȱ���ȱřśȱ�¢����ȱ���ȱŝŘȱǚ�ȱ���ȱę��ȱ
minutesǽŗŚǾ.

A master mix was prepared by adding Nuclease 
����ȱ ����ǰŗŖ¡ȱ��ě��ǰȱ����ǰȱ�� ȱ�������ǰȱ����2,Taq 
DNA polymerase and DNA, the mixture was 
������ȱ ����ȱ �������¢����ȱ ���������ȱ ��ȱ ���ȱ �����ę�ȱ
�����������ȱ ���ę��ǯȱ ���ȱ  ������ȱ ��������ȱ ��ȱ ŗȱ ¡ȱ
TBE is prepared from the stock solution (1 L) which 
contains the following: 89 mM Tris base (108 gm), 89 
��ȱ�����ȱ����ȱǻśśȱ��ǼȱŚŖȱ��ȱ��ȱŖǯś�ȱ����ǰȱ������ȱ�
ȱ
to 8.0.1.5% agarose was prepared from 1 x TBE, and 5 µl 
PCR products was loaded by mixing PCR products 
with 1 µl loading dye, run on the gel for 30 mins and 
visualized on UV transllimantor.  Added the master 
mix reagents into the 0.5 ml PCR tube started with 
water, and the enzyme at the latest stage, mixed  well 
�¢ȱ ����Ĵ���ȱ ��ȱ ���ȱ �� �ǰȱ ���������¢ȱ �����ȱ ����ȱ
���ȱ �������ȱ ��ȱ �������ȱ ���ȱ ��������ȱ ��ȱ ���ȱ��Ĵ��ǰȱ ��ȱ
insure complete digestion and proper environment 
���ȱ��Ĵ���ȱ���ȱ��¡����ȱ ������ȱ���ȱ���ȱ����ȱ��ȱ���ȱǰȱ�¢ȱȱ
adding  10 µl mixtures to the 10 µl MTHFR products, 
a quick spinning is needed,  5-incubated at 37 ºC for 18 
�����ǰȱ���ȱȱ���ȱ��������ȱ ��ȱȱ�������ȱȱ ���ȱŚȱΐ�ȱ����ȱ
phenol blue dye, and then, 18 µl digested products 
was loaded into 2% agarose[15].

The wild-type DNA yields a solitary gave (198 bp) 
band and heterozygous mutation yields three bands 
(198, 175, 23 bp) respectively, and homozygous 
mutation yields two bands of (175, 23 bp)[16]      

Data analysis
Data were entered and analyzed by SPSS 

prograrmme (version: 17.0). All demographic data of 
the study population were presented as mean ± SD in 
the text and Odds Ratio (OR) was used for detecting 
the power of relationship between the determinant 
���ȱ ���ȱ �������ǰȱ ���ȱ şśƖȱ ���ę�����ȱ ��������ȱ ǻ��Ǽȱ
was calculated. Data were analyzed using the Chi-
square test for comparison the prevalence of MTHFR 
mutation between patients and controls (The test 
����������ȱ�����ę����ȱ ���ȱ�Ȭ�����ȱǀŖǯŖśǼǯ

������
�������ȱ ��ȱ��������ȱ����ȱ���ȱ�������ȱ�����Ĵ��ȱ

of the Faculty Research Board and Hospital of 
Omdurman Maternity Hospital (Sudan).
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RESULTS
Analyzing MTHFR gene mutations among RSA 

and controls were done using PCR-RFLP method. 
���ȱ�����ę�ȱ�����ę������ȱ��ȱ�ȱŗşŞȬ��ȱ���ȱ��������ȱ
of the MTHFR gene surrounding nucleotide 677 
products was digested overnight with Hinf1 on 2% 
agarose gel and the digestion products were separated 
by polyacrylamide gel electrophoresis. Staining with 
ethidium bromide and UV visualization resulted in 
���ȱ������ę������ȱ��ȱ���ȱ��ě�����ȱ�����¢���ǯ

 The frequency of Heterozygous C/T MTHFR gene 
was 3.0% in cases with p-value = 0.091, there was no 
mutant gene were detected among the controls group.  
Normal homozygous gene was 97.0% in cases and 
100% show in controls. The frequency of Alleles C 
was 98.5% in cases and 100% in controls while Alleles 
T was 1.5% in cases and not detected in controls. 
(Table 1).ȱ �����ȱ  ��ȱ ��ȱ �����ę����ȱ �����������ȱ
between cases carriage any of this mutation and risk 
of recurrent miscarriage. Example of the PCR results 
are presented in Fig 1.

Fig 1: Detection of MTHFR polymorphisms on 2% agarose 
gel. Lane 1 molecular weight marker 100 bp, lane 2 
undigested (198 bp), lane  3 and 6 were wild type (CC), Lane 
ŚǰŜȱ���ȱŞȱ ���ȱ������£¢����ȱ������ȱǻ��Ǽǰȱ����ȱśȱ ��ȱ�������ȱ
homozygous mutant (TT)

Genotype Patients
n (%)

Controls
n (%)

�Ȭ����� OR 
(95% CI)

Heterozygous C/T
Normal homozygous  C/C
Alleles T
Alleles C

    3 (3.0)
  97 (97.0)
    3 (1.5)
ŗşŚȱǻşŞǯśǼ

    0
ȱȱşŚȱǻŗŖŖǼ

    0
188 (100)

0.091

0.089

0

0

�����ȱ ŗǱ Genotype and allele frequencies of C677T 
polymorphisms of MTHFR in case and controls:

DISCUSSION
The prevalence of MTHFR C677T variant among 

 ����ȱ  ���ȱ ���������ȱ �����������ȱ ��ȱ �����ȱ �ȱ ��Ĵ��ȱ
of controversy. In our study, we found that they did 
���ȱ ę��ȱ ���ȱ �������ȱ �����ę����ȱ ��� ���ȱ ����ȱ ����ȱ
and recurrent pregnancy loss among those women, 
and the frequency of Heterozygous C/T MTHFR 
gene was 3.0% in cases with P- Value 0.091 and there 
was no mutant gene detected among the controls 

�����ǯȱ ���ȱ ę�����ȱ ��ȱ ��ȱ ���������ȱ  ���ȱ �������ȱ
�����ȱ �������ȱ ����ȱ �����ȱ ��ȱ ������������¢ȱ �����ę����ȱ
��ě������ȱ ��� ���ȱ ��
��ȱ �Ŝŝŝ�ȱ ���ȱ ���������ȱ
pregnancy loss. One of these studies by Hasan and 
Sara[17], among Iraqi women with recurrent abortion, 
��������ȱ ����ȱ �����ȱ  ��ȱ ��ȱ �����ę����ȱ ��ě������ȱ ��ȱ
the prevalence of 677T/T genotype among women 
with RSA and healthy controls (p = 0.37). Also, no 
������������¢ȱ �����ę����ȱ��ě������ȱ ��ȱ ���ȱ ��������¢ȱ��ȱ
A1298C MTHFR gene mutation was detected between 
the two groups (P = 0.23). In a similar study done by 
Ahmed et al [18] in women with recurrent spontaneous 
abortions in the Northwest of Iran, the frequencies of 
��
��ȱŜŝŝ�ȱ���ȱ��
��ȱŗŘşŞ�ȱ�������ȱ ���ȱǻŘřǯŚƖǰȱ
řŚǯŞƖǼȱ ��ȱ ��������ȱ ���ȱ ǻŘŚƖǰȱ ŚŖƖǼȱ ���ȱ ���������ȱ
 ���ȱ��ȱ �����ę����ȱ ����������ȱ ��ȱ��
��ȱ�Ŝŝŝ�ȱ ���ȱ
A1298C genotype distribution among patients who 
��ě����ȱ����ȱ���ȱȱ���ȱ��������ǯȱ����ǰȱ����ȱ������ȱ ��ȱ
in agreement with earlier investigations reported by 
Goodman et al,[19] and  Yenicesu et al[20] which reported 
no association between MTHFR  and RSA. Our study 
is also in agreement with another study by Abu-Asab, 
et al[21] among Palestinian women with recurrent 
�����������ȱ��������ǯȱ���ȱ����¢���ȱ���ȱ������ȱ��ȱę��ȱ
�ȱ�����ę����ȱ�����������ȱ��� ���ȱ��
��ȱ���ȱ���ȱ��ȱ
������ȱ���ȱę���ȱ��ȱ������ȱ���������ǯȱ
���ȱę�����ȱ���������ȱ ���ȱę������ȱ����ȱ�������ȱ

�����ȱ �����ȱ �������ȱ ����ȱ ���������ȱ �ȱ �����ę����ȱ
association between the MTHFR C677T mutation 
and the presence of recurrent miscarriage during 
pregnancy. Behjati et al[22] and Jeddi et al[23]  also found 
����ȱ�����ȱ��ȱ�ȱ�����ę����ȱ�����������ȱ��� ���ȱ����ȱ����ȱ
mutation and recurrent pregnancy loss. Our study 
����ȱ ���������ȱ  ���ȱ ���ȱ ę������ȱ ��ȱ �������ȱ ����¢ȱ
done by Mtiraoui et alǽŘŚǾȱ among 200 Tunisian women 
with more than three consecutive RPLs and 200 age-
matched parous control women. They found that 
the frequency of MTHFR 677T/T (30.0 vs 7.0%) and 
ŗŘşŞ�Ȧ�ȱ ǻŗřǯśȱ ��ȱ ŚǯŖƖǼȱ �����¢���ȱ  ��ȱ �����ę�����¢ȱ
higher in patients and concluded that homozygosity 
for MTHFR C677T were the risk factors for RPL.

It is noteworthy that not all retrospective studies 
showed a relationship between the MTHFR C677T 
gene mutation and obstetric complications. Several 
case control studies failed to show any association 
between this mutation and abruption. Explanations 
���ȱ��ě�������ȱ��ȱ�������ȱ�����ȱ�������ȱ��¢ȱ�������ȱ
��ě�����ȱ ������ȱ �����������ǰȱ ��ě�����ȱ ��ę�������ȱ
for adverse outcomes, combining thrombophilias or 
adverse outcomes or both into summary statistics, 
and /or incomplete data regarding the gestational 
���ȱ��ȱ����ȱ�����������ǯȱ��ȱ��������ǰȱ���ȱ��ě������ȱ
in sample size between various studies may also 
be a good determinant in obtaining opposite 
conclusions.

��ȱƽȱ����ȱ�����ǰȱ��ȱƽȱ���ę�����ȱ��������ȱ
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CONCLUSION
In our study, we found that mutation of MTHFR 

C677T didn’t increase risk for spontaneous recurrent 
abortion and had low frequency in the population 
studied. The possible explanations for the diversity of 
results among the literature reports related to MTHFR 
�Ŝŝŝ�ȱ��������ȱ�����ȱ��ǰȱ���ȱ������ȱ��ě������ȱ��ȱ���ȱ
studied groups or the sample size used, which may 
justify the absence of association. Other genetic and 
environmental risk factors could also have contributed 
to the development of spontaneous recurrent abortion 
in the population we studied. 
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� ���ȱ�������ȱ�������ȱŘŖŗŜǲȱŚŞȱǻŘǼǱȱŗŖśȱȬȱŗŗŖ

����������¢ȱ��ȱ���ȱ��������ȱ���ȱ��������ȱ���ȱ�����������ȱ
�����������ȱ�������ȱ��ȱ���ȱ��������ȱ����Ĵ��ȱ��ȱ���ȱ

���������ȱ��������¢ȱ����Ǳȱ�ȱ�����������ȱ����¢

ABSTRACT

KEYWORDS: discomfort, emergency, febrile, thermometer, temperature

Mehmet Acikgoz1, Ahmet Guzel1, Naci Mura2, Arzu Karli3, Ugur Sezgin1

1������£ȱ��¢Í�ȱ���������¢ȱ�������ȱ������¢ǰȱ����������ȱ��ȱ����������ǰȱ������ǰȱ�����¢
2������£ȱ��¢Í�ȱ���������¢ȱ����������ȱ�����������ȱ������¢ǰȱ�����ǰȱ�����¢

3������£ȱ��¢Í�ȱ���������¢ȱ�������ȱ������¢ǰȱ����������ȱ��ȱ���������ȱ����������ȱ��������ǰȱ������ǰȱ�����¢

�������ȱ���ȱ��������������Ǳ
������ȱ��Í���£ǰȱ����������ǰȱ������£ȱ��¢Í�ȱ���������¢ȱ�������ȱ������¢ǰȱ����������ȱ��ȱ����������ǰȱ������ǰȱ�����¢ǯȱ�Ȭ����Ǳȱdracikgozm@gmail.com; 

���Ǳȱ+90 362 312 19 19 (4063); ��¡Ǳ +90 362 457 60 41

����������Ǳ To determine the most comfortable measurement 
closest to rectal measurement of body temperature, which is 
the gold standard in measurement of core temperature
Design: Prospective study
��Ĵ���Ǳȱ ������£ȱ ��¢Í�ȱ ���������¢ȱ �������ȱ ������¢ǰȱ
Department of Pediatrics, Samsun, Turkey
��������Ǳ Temperature measurement was performed by four 
��ě�����ȱ�������ȱ������ȱ����ȱ�����ȱ������ȱ��ȱřśŚȱ��������ȱ
brought to our pediatric emergency unit (PEU) due to 
complaint of fever.
�������������Ǳ This study aimed to determine the best 
alternative method, compared with rectal measurement, 
for detecting fever in pediatric patients aged between three 
months and three years, in whom fever may be the unique 
ę�����ȱ��ȱ��ȱ�¡������ȱ�������ȱ���������ȱ���������ǯ
����ȱ �������ȱ ��������Ǳ In each patient; temperature 
measurement was performed by rectal (RT), axillary 

(AT), temporal artery (TAT) and tympanic membrane 
(TMT) methods using digital, chemical dot, and infrared 
thermometer, respectively. 
�������ǱȱThere were 222 male and 132 female patients with 
�ȱ����ȱ ���ȱ ��ȱ ŗşǯŚśȱ ƹȱ ŗřǯşşȱ ������ǯȱ ���ȱ ����ȱ �����ȱ ���ȱ
curve (AUC) values of AT, TAT and TMT measurements 
were 0.950, 0.861 and 0.917 (p <0.001, p <0.001 and p 
<0.001), respectively. Inter Class Correlation (ICC) values 
of AT, TAT and TMT measurements in the febrile patients 
compared with rectal temperature were 0.86, 0.67 and 0.79, 
respectively. AT measurement method had the highest 
detected sensitivity compared with rectal temperature 
(85.71). 
����������Ǳ  AT measurement method was the most reliable 
and comfortable measurement method among non-invasive 
measurement techniques in emergency service applications 
compared with RT. 

INTRODUCTION
Patients, whose only complaint is fever, make up 

10.5 - 25% of emergency service cases in childhood. 
The most common reason to apply emergency 
services to children aged <3 years is fever[1]. Viral 
infections are the most common cause of fever in 
patients aged between three months and three years, 
although the incidence of serious bacterial infection 
(SBI) ranges between 5 - 7% in this age group. Serious 
bacterial infections occurring with fever as the initial 
ę�����ȱ �������ȱ ���������ǰȱ ����������ǰȱ ������¢ȱ
tract infection, septic arthritis and osteomyelitis[2-3]. 

Emergency service physicians usually consider that 
SBI is based on level of body temperature and order 
advanced investigations to make their diagnostic and 
therapeutic decisionsǽŚǾ. A false-negative measurement 
of body temperature may delay diagnosis and 
treatment of a serious disease, while a false-positive 
measurement may lead to unnecessary diagnostic 
tests[5]. Therefore, the methods of temperature 
measurement used in pediatric emergency units 
(PEU) for detecting a serious bacterial infection that 
���������ȱ ���ȱ�����ȱ������ȱ��ȱ�Ĝ�����ǰȱ����ǰȱ��������ǰȱ
safe and comfortable.
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Invasive and non-invasive measurement 
methods are used in detecting body temperature. The 
most important reasons for preferring temperature 
measurement methods are easy applicability and 
reliability. The best invasive method of detecting 
core temperature is temperature measurement of 
the pulmonary artery. However, this measurement 
method cannot be applied outside of intensive care 
units[5]. Therefore, rectal temperature measurement 
that shows the child’s central core temperature, a less 
invasive method, is accepted as the gold standard[6]. 
Although rectal temperature measurement is 
commonly used in many healthcare institutions 
worldwideǽŚǾ, it has important disadvantages, such 
as perforation, emotional stress and transmission 
of microorganisms possibly including HIVǽŚǰŝǾ. 
This situation motivated physicians, especially in 
emergency services, to apply alternative methods 
and measurement references in determining the 
body temperatureǽŚǰŜȬŞǾ. The most widely used of these 
alternative methods are measurements using infrared, 
digital and chemical dot thermometersǽŚǰȱŜȬŝǰȱşǾ. 

This study aimed to determine the best alternative 
method, compared with rectal measurement, for 
detecting fever in pediatric patients aged between 
three months and three years in whom, fever may 
��ȱ���ȱ������ȱę�����ȱ��ȱ��ȱ�¡������ȱ�������ȱ���������ȱ
infection.

MATERIAL AND METHODS
����¢ȱ������ȱ���ȱ�������ȱ���������

This prospective comparative study was 
conducted in a tertiary medical center with 30,000 
patient visits to the PEU annually. The study 
����������ȱ ��������ȱ řśŚȱ ���������ȱ ��������ǰȱ ����ȱ
febrile and afebrile, aged between three and 36 
������ȱ��� ���ȱ������¢ȱ��ȱ����ȱŘŖŗŚǯȱȱ���ȱ��������ȱ
were randomly selected. Ethical approval for this 
prospective study was obtained from the Local 
������ȱ�����Ĵ��ȱ��ȱ������£ȱ��¢��ȱ���������¢ǰȱ��ȱ
accordance with the Helsinki Declaration. Informed 
consent for participation was obtained from all 
parents. 

Patients were excluded from the study, if their 
condition precluded inaccurate temperature 
measurement and no response to physical stimuli 
for consistency of Discomfort Scale Score (DSS). 
These patients who are too ill, uncooperative, crying, 
unconscious and with malignant hyperthermia, 
serious anemia, severe dehydration, protein energy 
malnutrition, presence of abnormal rectal and ear 
anatomy, serious wasting according to the WHO 
������ę������ȱ ���ȱ �����ȱ  ���ȱ �����ȱ ����������ȱ
anomalies were excluded. 

�����������ȱ������������ȱ
The PEU ambient temperature during the study 

������ȱ ��ȱ��� ���ȱŘŚȱºC and 28 ºC.  All temperature 
measurements were taken by the same trained nurse 
and were performed according to the manufacturer’s 
guidelines. Temperature was measured by four 
��ě�����ȱ �������ȱ ������ȱ ���ȱ ����ȱ �����ȱ ������ȱ
��ȱ ���ȱ řśŚȱ ��������ȱ  ���ȱ ���������ȱ ��ȱ �����ǯȱ ���ȱ
measurements were performed with an interval of 
ŗśȱ�ǯȱ���ȱę���ȱ�����������ȱ ��ȱ����ȱ ���ȱ��������ȱ
infrared thermometer (PlusMed® model pM 1-802). 
The second measurement was made with infrared 
tympanic thermometer (GeniusTM 2 Infrared Tympanic 
Thermometer). The third measurement was made with 
axillary chemical dot thermometer (NexTemp single 
use thermometer, made in USA). The last measurement 
was made with rectal digital thermometer (BV130MR 
Digital Rectal Thermometer). The presence of fever 
 ��ȱ��������ȱ�¢ȱ������ȱ�����������ȱǻ��ǼȱǃřŞȱºC[10-11].

����������ȱ����������
��ȱ ������ȱ �������ȱ ����������ȱ ���ȱ ��ȱ ��ě�����ȱ

thermometers, Discomfort Scale Score (DSS) used by 
Greenes et al[12] was conducted (Table 1). Discomfort 
scores were assigned by trained nurses after they had 
taken temporal artery, tympanic membrane, axillary, 
and rectal temperature measurements.

Sample size 
Power analysis was performed to determine the 

����¢ȱ����������ǯȱ��ȱ �����ȱ Śśȱ��������ȱ ���ȱ ��������ȱ
to achieve a study power of 99% with ΅ error = 0.05[7]

�����������ȱ����¢���
All data were analyzed using IBM SPSS 21.0 

Software (Chicago, USA). Body temperature 
measurement values were expressed as mean ± 
standard deviation, while DSSs were given as median 
and minimum-maximum values. Group comparisons 
were performed by non-parametric methods: the 
Kruskall-Wallis and Mann-Whitney U tests. Rectal 
body temperature was accepted as the reference value; 
�ȱ�������ȱ��ȱȱǃȱřŞȱºC was accepted to indicate the presence 
��ȱ �����ǯȱ ���ȱ ���ȱ ���Ȭ�ěȱ ������ȱ  ���ȱ ����������ȱ
for the other measurement methods using Receiver 

��������ȱ���� �����������ȱ��ȱ����

Drowsy/asleep
Relaxed
Anxious
Upset
Agitated

Eye closed, may respond to stimulation
��Ĵ���ȱ��ȱ�¢���ȱ ���ȱ�¢��ȱ����ǰȱ
Verbally or nonverbally seeks support 
Tearful, may be clinging to parent
General loud or high-pitched crying, 
��������ȱ�����ę����ȱ��¢�����ȱ���������

*Adapted from Greenes et al

�����ȱŗǱ  Discomfort Scale Score for Infants* 
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Operating Characteristic (ROC) analysis. Interclass 
�����������ȱ���Ĝ������ȱ ���ȱ����������ȱ ���ȱ�������ȱ
���ȱ ��ȱ �ȱ �������ȱ ���������ǯȱ ����������¢ǰȱ �����ę���¢ǰȱ
positive predictive values (PPV), negative predictive 
values (NPV) and likelihood ratios were calculated 
according to the RT accepted as the reference value. 
The correlation between variables was calculated using 
Spearman’s correlation analysis. Correlation between 
the reference RT and other measurement methods was 
determined by linear regression analysis. Statistical 
�����ę�����ȱ ��ȱ��������ȱ��ȱ�ȱǀŖǯŖśǯȱ

���Ȭ�ěȱ����� AUC 95% CI �Ȭ�����

AT
TAT
TMT

řŝǯŚśȱºC
37.15 ºC
37.25 ºC

0.950
0.861
0.917

0.928 - 0.971
0.822 - 0.899
ŖǯŞŞŞȱȬȱŖǯşŚŜ

<0.001
<0.001
<0.001

AT = Axillary temperature, TAT = Temporal artery temperature, 
TMT = Tympanic membrane temperature, AUC = Area under the 
�����ǰȱ��ȱƽȱ���ę�����ȱ��������

�����ȱŘǱȱȱ���ȱ������ȱ��ȱ���ȱ���ȱ���ȱ�ěȱ�����ȱ��ȱ��ǰȱ���ǰȱ���ȱ
TMT methods according to ROC analysis

analysis were represented in Table 2. The numbers of 
the patients accepted as febrile and afebrile according 
to the measurement methods, and their mean body 
temperatures resulting from these calculated values, 
were represented in Table 3.
��ȱ����¢£��ȱ���ȱ����������ȱ�����������ȱ���Ĝ������ȱ

among temperatures measured by RT and by AT, TAT 
���ȱ���ȱǻ�����ȱŚǼǯȱ������������ȱ ���ȱ��������ȱ ��ȱ���ȱ
measurements. In the febrile and afebrile patients, a 
������������¢ȱ �����ę����ȱ��������ȱ�����������ȱ�����ȱ���ȱ
measurement methods compared with RT was present 
ǻ�����ȱŚǼǯȱ�����ȱ���ȱ�������ȱ���ȱ��������ȱ��������ǰȱ���ȱ
closest correlation with RT was found in AT (ICC: 0.86 
and 0.78, respectively). The 95% limits of agreements 
between AT and RT in febrile and afebrile groups were 
ŖǯŞŗȱ��ȱŖǯŞşȱ���ȱŖǯŝŖȱ��ȱŖǯŞŚǰȱ�����������¢ǯȱ��ȱ���ȱ�������ȱ
and afebrile patients, the weakest correlation with RT 
was found by TAT (ICC: 0.67 and 0.67, respectively). 
The 95% limits of agreements between TMT and RT in 
�������ȱ���ȱ��������ȱ������ȱ ���ȱŖǯŝŘȱ��ȱŖǯŞŚȱ���ȱŖǯŜŚȱ��ȱ
ŖǯŞŗǰȱ�����������¢ȱǻ�����ȱŚǼǯ

n RT (mean ± SD) n AT (mean ± SD) n TAT (mean ± SD) n TMT (mean ± SD)

Febrile
Afebrile 
Total

196
158
řśŚ

38.77 ± 0.62
řŝǯřřȱƹȱŖǯŚŗ

186
168
řśŚ

38.18 ± 0.50
36.77 ± 0.39

191
163
řśŚ

řŝǯŝşȱƹȱŖǯŚŜ
36.65 ± 0.36

185
169
řśŚ

37.97 ± 0.52
řŜǯŜŘȱƹȱŖǯŚŖ

AT = Axillary temperature, RT = Rectal temperature, TAT = Temporal artery temperature, TMT = Tympanic membrane temperature

�����ȱřǱȱȱ������ȱ��ȱ�������ȱ���ȱ��������ȱ��������ȱ���ȱ������������ȱ���������ȱ��ȱ��ě�����ȱ�������

	����� ICC �Ȭ����� ����������ȱ�������� ������ȱ��ȱ���������ȱǻşśƖȱ��Ǽ

Febrile patients
   AT vs RT 
   TAT vs RT
   TMT vs RT
Afebrile patients
   AT vs RT
   TAT vs RT
   TMT vs RT

0.86
0.67
0.79

0.78
0.67
ŖǯŝŚ

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

��ȱƽȱŗŖǯŗŖŗȱƸȱŖǯŝśřȘ��
��ȱƽȱŘŖǯŚşřȱƸȱŖǯŚŞŜȘ���
��ȱƽȱŗśǯŘŖŗȱƸȱŖǯŜŘřȘ���

��ȱƽȱŗśǯśŘşȱƸȱŖǯśşŘȘ��
��ȱƽȱŘŖǯśŗŞȱƸȱŖǯŚśŝȘ���
��ȱƽȱŗşǯŜśşȱƸȱŖǯŚŞŘȘ���

0.81 - 0.89
0.57 - 0.75
ŖǯŝŘȱȬȱŖǯŞŚ

ŖǯŝŖȱȬȱŖǯŞŚ
0.56 - 0.76
ŖǯŜŚȱȬȱŖǯŞŗ

�����ȱŚǱȱȱ����������ȱ��ȱ���ȱ�����������ȱ�������ȱ��� ���ȱ��ȱ�������ȱ���ȱ��������ȱ������

���ǲȱ ����������ȱ �����������ȱ ���Ĝ�����ǰȱ ��ǲȱ ���ę�����ȱ ��������ǰȱ��ǲȱ�¡�����¢ȱ �����������ǰȱ ��ǲȱ ������ȱ �����������ǰȱ ���ǲȱ ��������ȱ
Artery Temperature, TMT; Tympanic Membrane Temperature.

RESULTS
����ȱ ����¢ȱ ��������ȱ řśŚȱ ��������ǰȱ ŘŘŘȱ ǻŜŘǯŝƖǼȱ

female and 132 (37.3%) male. Their mean age was 
ŗşǯŚśȱ ƹȱ ŗřǯşşȱ ������ǯȱ ���¢ȱ �����������ȱ ������ȱ
measured by rectal, temporal, axillary and tympanic 
methods in each patient were recorded. The cases were 
grouped as febrile and afebrile according to the rectal 
temperature value measured at initial admission. 
No hypothermic patient was detected in the study. 
���ȱ���ȱ���Ȭ�ěȱ������ȱ��ȱ�¡�����¢ȱ�����������ȱǻ��Ǽǰȱ
temporal artery temperature (TAT), and tympanic 
membrane temperature (TMT) according to ROC 

ȱ ���ȱ �����ȱ ��ȱ ����������¢ǰȱ �����ę���¢ǰȱ ��������ȱ
predictive value, negative predictive value and 
likelihood ratios of temporal, axillary and tympanic 
thermometers in detecting fever according to RT 
ǻǃřŞȱ ºC) were represented in Table 5. According to 
these values, the measurement method with the 
highest sensitivity was AT performed by chemical 
dot thermometer. The positive predictive value of the 
��ȱ������ȱ ��ȱşŖǯřŘȱ ǻşśƖȱ��ȱŞśǯŗŚȬşŚǯŗŜǼǰȱ ����ȱ ���ȱ
negative predictive value was 83.33 (95% CI 76.82-
88.63).

Reliability of the Infrared and Chemical Dot Temperature Measurement Methods in the Children ...
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When discomfort scores of the febrile and afebrile 
groups were compared according to all measurement 
�������ǰȱ�ȱ������������¢ȱ�����ę����ȱ��ě������ȱ ��ȱ�����ȱ
(p <0.001 and p <0.001, respectively) (Table 6). When 
discomfort scores of all measurement methods were 
compared, discomfort scores due to RT measurement 
 ���ȱ������������¢ȱ�����ę�����¢ȱ������ȱ����ȱ�����ǰȱ���ȱ
to other methods in both febrile and afebrile groups 
(Table 6). When groups were compared according to 

AT TAT TMT

����������¢ȱǻƖǼ 95% CI ����������¢ȱǻƖǼ 95% CI ����������¢ȱǻƖǼ 95% CI

85.71
�����ę���¢ȱǻƖǼ

88.61
PPV

90.32
NPV

83.33
��ȱǻƸǼ

7.52
LR (-)

0.16

80.02 - 90.29

82.59 - 93.10

ŞśǯŗŚȱȬȱşŚǯŗŜ

76.82 - 88.63

79.08

77.22

81.15

ŝŚǯŞś

5.97

0.19

ŝŘǯŝŗȱȬȱŞŚǯśś

69.88 - 83.50

ŝŚǯŞŝȱȬȱŞŜǯŚř

ŜŝǯŚŜȱȬȱŞŗǯřŖ

83.16

86.08

88.11

ŞŖǯŚŝ

řǯŚŝ

0.27

77.17 - 88.12

79.68 - 91.06

82.55 - 92.39

73.68 - 86.16

AT; Axillary temperature, TAT; Temporal artery temperature, TMT; Tympanic membrane temperature, PPV; Positive predictive value, NPV; 
��������ȱ����������ȱ�����ǰȱ��ǲȱ���ę�����ȱ��������ǰȱ��ǲȱ����������ȱ�����ǯ

�����ȱśǱ The reliability rates of all temperature methods according to RT

	����� RT AT TAT TMT p**

�������ȱ��������
��������ȱ��������
p*

ŚȱǻŗȬśǼ
ŚȱǻŗȬśǼ
<0.001

3 (1-5)a

2 (1-5)b

0.007

3 (1-5)a

2 (1-5)b

<0.001

3 (1-5)a

2 (1-5)b

0.003

<0.001
<0.001

DSS; Discomfort scale score, AT; Axillary temperature, RT; Rectal 
temperature, TAT; Temporal artery temperature, TMT; Tympanic 
membrane temperature.
a, p <0.001 compared to RT groups in febrile patients (*Mann 
Whitney-U test).
b, p <0.001 compared to RT groups in afebrile patients (*Mann 
Whitney-U test). 
(** Kruskall Wallis Test)

�����ȱ ŜǱ Comparison of DSS of all temperature measurement 
methods

�����ȱ ��ȱ ���ǰȱ��ȱ ���ȱ���ǰȱ ��ȱ �����ę����ȱ ��ě������ȱ
was found with respect to discomfort scores in both 
febrile (TAT vs TMT: p = 0.925, TAT vs AT: p = 0.298, 
TMT vs AT: p = 0.331) and afebrile (TAT vs TMT: p = 
0.323, TAT vs AT: p = 0.0.037, TMT vs AT: p = 0.252) 
������ǯȱ ��ȱ ���ȱ �����������ȱ ������ǰȱ �ȱ �����ę����ȱ
��ě������ȱ ��ȱ�����ȱ��� ���ȱ����������ȱ������ȱ��ȱ���ȱ
febrile patients and those of the afebrile patients using 
���ȱ����ȱ�����������ȱ������ȱǻ�����ȱŜǼǯȱ����ȱ�ě����ȱ
of the measurement methods on DSS were analyzed, 
���¢ȱ��ȱ�����������ȱ���ȱ��ȱ�ě���ȱ��ȱ���ȱǻ�ȱƽȱŖǯŖşřǰȱ
�ȱƽȱŖǯŖŞŗǼǯȱ��ȱ��������ǰȱ��ǰȱ���ȱ���ȱ���ȱ ���ȱ�ě������ȱ
on DSS (r = 0.251, p<0.001, r = 0.213, p <0.001, and r = 
0.175, p = 0.001, respectively). 

DISCUSSION
����ȱ ����¢ȱ ����¢£��ȱ řśŚȱ ��������ǰȱ ŗşśȱ �������ȱ

and 159 afebrile, to determine the most reliable and 
comfortable alternative measurement method to rectal 
temperature, the gold standard in pediatric patients 
temperature checking (between three months and 
three years old), who were brought to the Pediatric 
emergency service with a complaint of fever. Infrared, 
digital and chemical dot temperatures were used as 
temperature measurement methods. According to 
obtained data, axillary temperature measurement 
using a chemical dot thermometer showed the 
best correlation with digital rectal temperature 
measurement. Alternative methods were found 
to be more comfortable than rectal temperature 
measurement.

Temperature measurement sites include regions 
such as the rectum, the tympanic membrane, the 
pulmonary artery, oral and sublingual sites, the 
esophagus, the temporal artery and the forehead 
skin[5,7,13]ǯȱ �����ȱ �������ȱ ���ȱ ������ę��ȱ ��ȱ ��������ȱ
and non-invasive based on application methodology. 
Use of a non-invasive and reliable method that 
��Ě����ȱ ����ȱ �����������ȱ ����ȱ ���������¢ȱ ��ȱ
����������ȱ ���ȱ ��������¢ȱ �������ȱ ���ěǽŗŚǾ. Invasive 
�������ȱ ����ȱ ��Ě���ȱ ����ȱ �����������ȱ ��ȱ ���ȱ�������ȱ
accuracy include temperature measurements using a 
thermistor probe from the pulmonary artery, distal 
esophagus or tympanic membrane[15]. Among these 
invasive methods, pulmonary artery temperature 
is accepted as the gold standard in measurement 
of core temperature[5]. However, invasive methods 
such as temperature measurement in the pulmonary 
artery are generally used only in monitored patients 
under anesthesia in the intensive care unit[5]. Studies 
have shown that rectal temperature measurement 
produces results closest to the pulmonary artery 
temperature[16-17]. Therefore, rectal temperature 
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measurement is still accepted as the gold standard 
in evaluating the presence of fever in children[5-6]. 
However, some complications of rectal temperature 
measurementǽŚǰŝǾ have prompted physicians to use 
alternative noninvasive methods via infrared, chemical 
dot and digital technologies[18]. 
��ě�����ȱ �������ȱ ����ȱ ����ȱ ��������ȱ ��ȱ ���ȱ

����������ȱ ��ȱ �Ĝ���¢ȱ ���ȱ ������������¢ȱ ��ȱ ���ȱ
alternative temperature measurement methods on 
febrile patientssǽŚǰŜǰşǰŗŞȬŘŖǾ. El Radhi and Patel compared 
body temperature measurements from the tympanic, 
axillary and rectal regions using infrared and digital 
thermometers in their study conducted on 106 infants. 
They stated in this study that the infrared tympanic 
membrane thermometer was more reliable than 
the digital axillary thermometer, and that it may be 
used in emergency units[10]. Paes et alǽŚǾ compared 
RT with infrared tympanic membrane and infrared 
skin thermometers in their study on 100  patients 
aged 0 - 18 years. They reported that infrared 
measurement methods were not as reliable as RT and 
that infrared tympanic membrane measurement may 
be preferred to an infrared skin thermometer when 
rectal measurement is not used. This study found 
���ȱ����������¢ȱ���ȱ�����ę���¢ȱ��ȱ�¢������ȱ��������ȱ
thermometers to be 80% and 97% respectively, while 
those of infrared skin thermometers were found to be 
ŜŚƖȱ���ȱşŜƖȱ�����������¢ǽŚǾ. Muma et al[18] emphasized 
in another study that infrared tympanic membrane 
measurement has quite a low sensitivity (55%) in 
pediatric patients below three years old and that 
sensitivity of axillary measurement with electronic 
����������ȱ������ȱ ��ȱ�����ȱ��ȱ��ȱ�������ȱǻŚŞƖǼǯȱ�������ȱ
�����ȱ���Ě������ȱ������������ȱ��ȱ�¢������ȱ��������ȱ
and skin measurements with infrared thermometers, 
medical literature on measurements obtained from 
the temporal artery is very limited. Siberry et al [21] 
found in their study that the sensitivity of temperature 
measurement from the temporal artery is 66% and that 
it is negatively predictive in measurement of body 
temperature. Brennan et al[19] also emphasized in their 
study on children aged between six months and six 
years that temporal artery measurement has weaker 
����������¢ȱ����ȱ������ȱ�����������ǯȱ��ě������¢ȱ����ȱ
these studies, Titus et al[20] reported that a temporal 
�����¢ȱ �����������ȱ ��ȱ ��ȱ �ě������ȱ �����������ȱ
������ȱ ��ȱ ���������ȱ �����ȱ ��ȱ ��������ȱ ����ȱ ŗȱ Ȭȱ Śȱ
years. Allegaert et al[6] compared rectal measurement 
with measurements performed by infrared tympanic 
membrane, skin and temporal artery thermometers 
��ȱ�����ȱ����¢ȱ��ȱŘşŚȱ��������ȱ����ȱŖȱȬȱŗŝȱ¢����ǯȱ���¢ȱ
reported that all noninvasive infrared techniques have 
����Ĝ�����ȱ����������¢ȱ��������ȱ��ȱ������ȱ�����������ǲȱ
however, temporal artery measurement is the closest 
technique to rectal measurement, although it is not an 
ideal method[6]. This study calculated sensitivity and 

�����ę���¢ȱ������ȱ��ȱ���ȱ��������ȱ�¢������ȱ��������ȱ
thermometer, infrared skin thermometer and temporal 
artery thermometer as 22% and 100%, 27% and 
ŗŖŖƖǰȱ ���ȱ ŚŗƖȱ ���ȱ şŞƖǰȱ �����������¢ǯȱ�ȱ ����¢ȱ ����ȱ
compared pulmonary artery, temporal artery, rectal 
���ȱ �¡�����¢ȱ�����������ȱ�������ȱ ��ȱ ŚŚȱ���������ȱ
patients in a Pediatric intensive care unit reported 
that rectal temperature is as reliable as pulmonary 
artery temperature. The same study stated that 
noninvasive measurement methods such as temporal 
artery and axillary measurement are not as accurate 
as rectal temperature measurements. It also stated 
that it would be appropriate to prefer noninvasive 
temporal artery measurement to axillary measurement 
in circumstances where invasive methods cannot 
be performed. The study reported sensitivity and 
�����ę���¢ȱ�����ȱ��ȱ���ȱ�¡�����¢ȱ�����������ȱ��ȱŜŖƖȱ���ȱ
ŗŖŖƖȱ�����������¢ǰȱ ������ȱ����������¢ȱ���ȱ�����ę���¢ȱ
rates of the temporal artery thermometer were found 
��ȱ��ȱŚŚƖȱ���ȱŞşƖȱ�����������¢[17]. 

In recent years, studies have been published on 
chemical dot thermometers, one of the noninvasive 
temperature measurement methods. The studies on 
their use in childhood are quite limited. Mauta L et 

al [9] stated in their study on 200 pediatric patients aged 
1 - 13 years that the chemical dot measurement method 
can be used instead of mercury glass thermometers. 
Rajee M et al[22] compared mercury glass, chemical dot 
and infrared tympanic measurement methods in their 
����¢ȱ��ȱŗşŚȱ�����ȱ��ȱ���ȱ�����ȱ��������¢ȱ�������ǯȱ���ȱ
study also found that chemical dot thermometers can 
be used instead of mercury glass and infrared tympanic 
measurement methods. In our study as well, the closest 
values to rectal temperature among noninvasive 
methods were obtained by axillary chemical dot 
������������ǯȱ ���ȱ ����������¢ȱ ���ȱ �����ę���¢ȱ �����ȱ
obtained by axillary chemical dot thermometers were 
85.71% and 88.61%, respectively.

The comfort of the temperature measurement 
methods is important as well as reliability for 
��������¢ȱ �������ȱ ���ěǯȱ ���������ǰȱ ���ȱ �������ȱ ��ȱ
temperature measurement methods also has been 
evaluated in the studies. In the study conducted by 
Allegaert et al[6], temperature measurement methods 
were evaluated subjectively by both the measuring 
nurses and the children along with their parents. They 
found that the discomfort score of rectal measurement 
was higher than the discomfort scores of tympanic, 
skin and temporal artery measurements performed by 
infrared methods and that these no-invasive methods 
produced similar discomfort scores[6]. Similarly, 
Greenes et al[12] �����ȱ��ȱ�����ȱ����¢ȱ��ȱřŖŚȱ�������ȱǻǀŗȱ
year) that the discomfort score of rectal temperature 
�����������ȱ  ��ȱ ������������¢ȱ �����ę�����¢ȱ ������ȱ
than discomfort scores of tympanic membrane and 
temporal artery measurements. They also reported that 

Reliability of the Infrared and Chemical Dot Temperature Measurement Methods in the Children ...
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discomfort scores of both noninvasive measurement 
methods were similar[12]. Also in our study, the 
discomfort score of RT measurement was statistically 
�����ę�����¢ȱ ������ȱ ����ȱ �����ȱ ��ȱ �����ȱ �����������ȱ
methods in both febrile and afebrile patients; our 
results were compatible with the literature. Discomfort 
scores of the non-invasive methods were equal. 
��ě�����ȱ ����ȱ �����ȱ �������ǰȱ ���ȱ ����������ȱ ������ȱ
��ȱ ���ȱ ����¢ȱ ���ȱ �ȱ ������������¢ȱ �����ę����ȱ ��ě������ȱ
between the febrile and the afebrile patients. On the 
other hand, the axillary chemical dot measurement 
������ȱ���ȱ���ȱ��ě��ȱ��ȱ����������ȱ�����ȱ��������ȱ��ȱ
other measurement methods. 

CONCLUSION
In conclusion, the most reliable and comfortable 

non-invasive measurement method for emergency 
service applications, compared with RT (which 
is accepted as the gold standard method) was AT 
measurement using a chemical dot thermometer. 
We conclude that this method may be preferred in 
situations where invasive methods cannot be applied, 
���������¢ȱ ��ȱ ���������ȱ ��������¢ȱ ��Ĵ����ȱ ���ȱ
intensive care units.
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����������ǱȱMultiple sclerosis (MS) is a demyelinizing disease 
��ȱ���ȱ�������ȱ�������ȱ�¢����ȱ ���ȱ��ě�����ȱ��������ȱ�����ȱ���ȱ
ę������ȱ����ȱ����������ȱ ���ȱ��������ȱ��ȱ�¡����������ȱ���ȱ
���������ǯȱ���ȱ������¢ȱ�¢����ȱ��ȱ�ě�����ȱ��ȱ����ȱ����ȱŞŖƖȱ
��ȱ��ȱ��������ǰȱ���ȱ��� �ȱ�ȱ������¢ȱ��ȱ �����ȱ���ȱę������ǯȱ
Our study aims to evaluate all urological symptoms and 
ę������ǰȱ�����������ȱ�¢ȱ����¢�����ȱę������ǰȱ ��ȱ��������ȱ
monitored due to MS.
Design: Retrospective study
��Ĵ���ǱȱDepartment of Urology, School of Medicine, Gazi 
University, Ankara, Turkey; Department of Urology, Samsun 
Training and Research Hospital, Samsun, Turkey
��������Ǳȱ�ȱ�����ȱ��ȱŝřȱ��������ǰȱ ������ȱ��ě�����������ȱ���ȱ
type of MS, who consulted our clinic between year 2003 and 
2011.
������������Ǳȱ ���ȱ ��¢�����ȱ �¡���������ȱ ę������ǰȱ
demographic characteristics symptoms, and complications 

of the patients at the time of consultation were individually 
investigated. The results of any urodynamic investigations 
of monitored patients were evaluated. Finally, the treatments 
and results of all patients are discussed
����ȱ �������ȱ �������Ǳȱ ���ȱ ��������ȱ ę������ǰȱ ���������¢ȱ
ę������ǰȱ ���ȱ �������������ȱ ���ȱ ���������ȱ �������ȱ  ���ȱ
assessed
�������Ǳȱ The most frequent complaint was urge urinary 
incontinence. Additionally, in male patients 37.5% had 
erectile dysfunction and 12.5% had orgasmic complaints, 
while 12.2% of female patients described dyspareunia. 
����������Ǳȱ While the urogenital complaints’ multiple 
���������ȱ ������ȱ��¢ȱ���������¢ȱ �ě���ȱ ���ȱ������¢ȱ��ȱ ����ȱ ��ȱ
patients, the complications may cause threats to life at the 
same time. That is why, multiple sclerosis is a disease that 
should be known well not only by the neurology experts, but 
also the urology experts. 

INTRODUCTION
Multiple sclerosis (MS) is a demyelinizing disease of 

���ȱ�������ȱ�������ȱ�¢����ȱǻ���Ǽȱ ���ȱ��ě�����ȱ��������ȱ
�����ȱ ���ȱ ę������ȱ ����ȱ ����������ȱ  ���ȱ ��������ȱ ��ȱ
exacerbation and remission. Due to demyelinizing 
�������ȱ��������ȱ��ȱ���ȱ ����ȱ��Ĵ��ȱ��ȱ���ȱ���ǰȱ��ȱ��¢ȱ
�ě���ȱ���¢ȱ�¢�����ǯȱ���ȱ������¢ȱ�¢����ȱ��ȱ�ě�����ȱ��ȱ
more than 80% of MS patients, and shows a variety of 
�����ȱ���ȱę������[1,2]. In the literature, the urodynamic 
ę������ȱ��ȱ��ȱ��������ȱ����ȱ����ȱ ���ȱ����������ǰȱ���ȱ
���ȱ����¢�����ȱę������ȱ����ȱ��ȱ����ȱ�������ȱ�����ȱ���ȱ
described as detrusor overactivity (DOA), detrusor 
contraction disorder (DCD), and detrusor sphincter 
dyssynergia (DSD)[3-5]. This study aims to evaluate all 

����������ȱ �¢������ȱ ���ȱ ę������ǰȱ �����������ȱ �¢ȱ
����¢�����ȱę������ǰȱ��ȱ��������ȱ���������ȱ���ȱ��ǯ

MATERIALS AND METHODS
We retrospectively investigated the data of 73 

��������ǰȱ  ������ȱ ��ě�����������ȱ ���ȱ �¢��ȱ ��ȱ ��ǰȱ
who has consulted our clinic between year 2003 
and 2011, in this study. The physical examination 
ę������ǰȱ �����������ȱ ���������������ȱ ǻ���ǰȱ ������ǰȱ
duration of MS, duration of urinary symptoms, age 
of MS diagnosis, age of onset of urinary complaints 
after MS diagnosis), symptoms, and complications 
(urge urinary incontinence, retention, stress urinary 
incontinence, frequency, urgency, nocturnal enuresis, 
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recurrent urinary infections, erectile dysfunction, 
retrograde ejaculation, dyspareunia) of the patients 
at the time of consultation were individually 
investigated. Patients with symptomatic benign 
prostate hyperplasia, bladder stones, and/or urethral 
stricture were excluded. The results of any urodynamic 
investigations of monitored patients were evaluated. 
Before urodynamic investigation, patients provided 
a negative urine culture, and the investigation abided 
by the standards of the International Continence 
Society (ICS)[6]. The residual urine amounts of 
the urethral-uncatheteterized patients were 
examined ultrasonographically before urodynamic 
investigation. An isotonic solution with temperature 
��ȱ����ȱ�������ȱ ��ȱ����ȱ��ȱę��ȱ ���ȱ�������ȱ�����ȱ�ȱ
6 french(fr) double lumen urethral catheter at 50 ml/
min. The bladder was emptied by the catheter, before 
performing the procedure. Abdominal pressure was 
measured with a 10 fr intrarectal balloon catheter. 
Investigation was completed in the supine position, 
���ȱ ���ȱ ��������ȱ ����� ���ȱ ��������ȬĚ� ȱ �������ǯȱ
Finally, the treatments and results of all patients are 
discussed. 

The Statistical Package for Social Sciences (SPSS 
version 16, Chicago, IL, USA) for Windows was used 
for calculations. The statistical methods used were 
descriptive statistics and frequency analysis. Results 
are expressed as mean ± standard deviation (SD) or 
median (min-max).

RESULTS
���ȱ����¢ȱ��������ȱŚşȱ������ȱǻŜŝǯŗƖǼȱ���ȱŘŚȱ����ȱ

(32.9%) patients, consisting 73 patients in total. When 
the demographic characteristics of our patient group 
���ȱ������������ǰȱ���ȱ���ȱ ��ȱ������ę��ȱ��ȱřşȱǻŘŘȬŜśǼȱ
years (Table 1). The age of diagnosis of MS was 32 (18 
- 61) years, while the average age of onset of urinary 
complaints was 35.78 ± 10.60 years. While the average 
��������ȱ��ȱ��ȱ ��ȱŞŚȱǻŘȱȬȱŚŘŖǼȱ������ǰȱ���ȱ��������ȱ
��ȱ ������¢ȱ �¢������ȱ  ��ȱ řŖȱ ǻŗȱ Ȭȱ ŘŚŖǼȱ ������ǯȱ
Urinary complaints were present in 70 patients 
(95.8%) (Table 2). The average number of urinary 
�¢������ȱ ��ȱŗǯŚȱƹȱŖǯŜŚǯȱ��ȱ���ȱŘŚȱ����ȱ��������ǰȱ�����ȱ
(12.5%) did not describe any urinary complaints, but 

applied due to orgasmic complaints. The most frequent 
cause for application of patients was urgency (58.9%, 
�ȱ ƽȱ ŚřǼǯ While urgency alone without urge urinary 
incontinence was observed in 8.16% of women, there 
was no urgency without urge urinary incontinence 
in male patients. Urge incontinence was the most 
���������¢ȱ������ę��ȱ�¢�����ȱ��ȱ����ȱ ����ȱǻśśǯŗƖǼȱ
���ȱ���ȱǻŚśǯŞƖǼǯȱ����ȱ���ȱ��������ȱ ���ȱ������������ǰȱ
apart from urgency and urge incontinence, the other 
urinary symptoms were, in order, urinary retention, 
stress urinary incontinence, frequency, and nocturnal 
enuresis. The primary complaint of four patients 
(5.5%), all of whom are women, was recurrent urinary 
infections after MS diagnosis. Additionally, in male 
patients 37.5% had erectile dysfunction, while 12.2% of 
female patients had dyspareunia. Two female patients 
ǻŚǯŖŞƖǼȱ ����������ȱ ��ȱ ������������ȱ ������ȱ ������ǯȱ
�����ȱ���ȱ�������ȱ�������ȱ�������¢ȱ��ȱ���ȱŚśȱ��������ȱ
who underwent urodynamic investigation was 352.6 ± 
ŗśŚǯŝȱ��ǰȱŗřǯřƖȱ��ȱ�����ȱ��������ȱ ���ȱ������ǰȱŗŝǯŞƖȱ
���ȱ��������ȱ �����������ȱ���������ǰȱ ŘŖƖȱ���ȱ���ȱƸȱ
���ǰȱ���ȱŚŞǯşƖȱ���ȱ���¢ȱ���ǯȱ������ȱ���ȱ����� ���ȱ
��ȱ ���ȱ ��������Ȃȱ ��������ȱ ���ȱ ����¢�����ȱ ę������ǰȱ
����������������ǰȱ �����ȱ ��������ǰȱ �����ȱ �������Ĵ���ȱ
catheterization (CIC), ephedrine, botox injections, and 
PDE 5 inhibitors were administered either alone or 
combined. It was observed that all, but two patients 
���ȱ ����ȱ��ȱ�������ȱ����ę�ȱ ����ȱ���ȱ ����������ȱ ��ȱ ���ȱ
acute period. 

DISCUSSION
MS is a frequently observed disease that progresses 

 ���ȱ �Ĵ����ǰȱ �ě����ȱ��ě�����ȱ ������ȱ ��ȱ ���ȱ���ǰȱ ���ȱ
��¢ȱ�ě���ȱ ���ȱ������������¢ȱ �¢����[7,8]. The etiology 
is not exactly known, but autoimmune mechanisms 
are blamed[9]. Though the etiology is not clear, the 
����������ȱ�¢����ȱ��ȱ���������¢ȱ�ě�����ǰȱ���ȱ��ȱ��� �ȱ
��ȱ �����ȱ �����ę����ȱ��������¢ǯȱ����ȱ �¡������ȱ ����ȱ
this point of view, MS is a disease that should be 
known well not only by neurology experts, but also 

��������� Patients

Gender
Female : N ( %)
Male : N (%)
Age (range)
Age of MS diagnosis (range)
Age of onset of urinary complaints after MS 
Diagnosis
Duration of MS (Months)
Duration of urinary symptoms (Months)

ŚşȱǻŜŝǯŗǼ
ŘŚȱǻřŘǯşǼ
39 (22 - 65)
32 (18 - 61)

35.78±10.60
ŞŚȱǻŘȬŚŘŖǼ
řŖȱǻŗȬŘŚŖǼ

�����ȱŗǱ General characteristics of patients 

Complaint Female
n (%)

Male
n (%)

Total 
n (%)

Urge urinary incontinence 
Retention
Stress urinary incontinence 
Frequency
Urgency 
Urgency without urge 
Incontinence
Nocturnal enuresis
Recurrent urinary infection
Erectile dysfunction
Retrograde ejaculation 
Dyspareunia

27 (55.1)
ŘŗȱǻŚŘǯŞǼ
  8 (16.3)
  3 (6.12)
33 (67.3)
ȱȱŚȱǻŞǯŗŜǼ
 
ȱȱŘȱǻŚǯŖŞǼ
ȱȱŚȱǻŞǯŗŜǼ

-
-

  6 (12.2)

ŗŗȱǻŚśǯŞǼ
  9 (37.5)
ȱȱŗȱǻŚǯŗŜǼ
  2 (8.3)
ŗŖȱǻŚŗǯŜǼ

-
  
ŗȱǻŚǯŗŜǼ

-
  9 (37.5)
  3 (12.5)

-

38 (52.0)
řŖȱǻŚŗǯŗǼ
  9 (12.3)
  5 (6.8)
ŚřȱǻśŞǯşǼ
ȱȱŚȱǻśǯśǼ
  
řȱǻŚǯŗǼ
ȱȱŚȱǻśǯŚǼ

-
-
-

�����ȱ ŘǱȱ ��������ȱ ����������ȱ ���ȱ ę������ȱ ��ȱ ����ȱ ��ȱ �����������ȱ
according to gender
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by urology experts. Similarly, neurology experts, 
who primarily monitor MS patients should know 
���ȱ����������ȱ�¢������ǰȱ���ȱę������ȱ��ȱ���ȱ�������ȱ
enough to consult to urologists before the urogenital 
deterioration has occurred.

When the cause of complaints or symptoms 
are examined in the literature, the most frequent 
urinary symptom of MS patient groups is reported 
as urgency[10-12]. In our study, supporting this data, 
������¢ȱ ��ȱ������ę��ȱ��ȱ���ȱ����ȱ��������ȱ���������ȱ
ǻśŞǯşƖǰȱ �ȱ ƽȱ ŚřǼǯȱ ��ȱ ���ȱ �������ȱ �����ǰȱ ����ȱ ������¢ȱ
incontinence was observed to be the second most 
frequent urinary symptom (52%, n = 38). While urge 
incontinence without urgency was not found in male 
patients, urgency alone was found in only 8.16% of 
female patients. When examined from this point of 
view, urge incontinence as a symptom appears to be 
a more serious problem for this patient group. Our 
ę������ȱ ���ȱ �����ȱ ����������ȱ  ���ȱ ���ȱ ����������ȱ ��ȱ
terms of urinary incontinence and irritative voiding 
symptoms as the dominant complaintsǽŚǰŗřȬŗśǾ. We also 
found that symptoms such as nocturnal enuresis, 
retrograde ejaculation, erectile dysfunction, and/or 
dyspareunia are frequently seen in our MS patients 
�����ǰȱ��ě�����ȱ����ȱ���ȱ����������ǯȱ�����ȱ� �ȱ������ȱ
patients describing nocturnal enuresis additionally had 
urinary incontinence, a male patient applying with the 
same complaint had no other urinary complaints. Two 
������ȱ ��������ȱ  ���ȱ ��ě�����ȱ ����������ȱ ���������ȱ
their urinary incontinence during coitus as the 
dominant complaint. While one patient additionally 
described urgency, the other patient described slight 
urge urinary incontinence leaks during the day. On 
urodynamic investigation of both patients, DOA was 
������ę��ȱ���ȱ���������������ȱ���������ȱ��������ȱ�����ȱ
complaints.
��ȱ ����ǰȱ ���ȱ ���¢ȱ �ě���ȱ ���ȱ ������¢ȱ �¢����ǰȱ

but also the sexual functions of patients[16-18]. Apart 
from the sexual problems developing linked to 
urinary incontinence mentioned above, six women 
ǻŗŘǯŘŚƖǼȱ ���������ȱ �¢���������ǯȱ����ȱ ���ȱ ����������ȱ
is investigated, sexual problems in MS patients are 
mainly caused by dissatisfaction with the relationship, 
even with a healthy partner. The primary sexual 
problems related to MS in women is libido loss, 
and in men are libido loss, erectile dysfunction, and 
orgasmic complaints[16,19]. In our patient group, while 
ED was found in 37.5% of male patients, 12.5% of 
male patients had orgasmic complaints. In our female 
��������ǰȱ �¢���������ȱ  ��ȱ ������ę��ȱ ��ȱ ���ȱ �������ȱ
sexual complaint. In the literature, among the causes 
of sexual dysfunction in female MS patients, pain is 
described as a secondary cause. However, together 
with pain in this patient group, psychosocial disorders 
linked to MS may develop, and it should not be 

�����Ĵ��ȱ ����ȱ �����ȱ ��¢ȱ ���������¢ȱ �ě���ȱ ��¡���ȱ
functioning. Another interesting point is that, only 
two male patients with ED complaint accepted the 
recommended treatment, and used PDE-5 inhibitors. 
����ȱ��������ȱ����ęĴ��ȱ����ȱ���������ǯȱ��ȱ ���ȱ �����ȱ
patients with orgasmic complaints, one accepted the 
���������ȱ ��������������ȱ ���ȱ ������ȱ ����ęĴ���ȱ
from pseudoephedrine treatment, left treatment due 
��ȱ����ȱ�ě����ǯȱ������ȱ���ȱ����� ���ȱ��ȱ���ȱ�¢������ȱ
���ȱę������ȱ��ȱ���ȱŝřȱ��������ȱ����¢���ȱ��ȱ����������ȱ
���ȱ ������ǰȱ Śśȱ ǻŜŗǯŜŚƖǼȱ ����� ���ȱ ����¢�����ȱ
investigation. In the literature, urodynamic 
investigation of MS patients report 25 -  66% DSD, 
Ŝȱ Ȭȱ ŘşƖȱ ��������ȱ �����������ȱ ��������ǰȱ ���ȱ Řŝȱ Ȭȱ ŚśƖȱ
DOA[5,7,10,15,20,21]. In our patient group with urodynamic 
�������������ǰȱ ŚŞǯşƖȱ ���¢ȱ ���ȱ ��������ȱ ����ȱ �������¢ǯȱ
In the literature, generally the dominant urodynamic 
ę�����ȱ ��ȱ���ǰȱ �������ȱ ��ȱ���ȱę������ǯȱ����ȱ�������ȱ
group was given cholinergic treatment. DOA together 
with DSD was found in 20% of patients given 
urodynamic investigation. This patient group was 
given anticholinergic treatment together with CIC, and 
some patients were given anticholinergic treatment 
with alpha blocker treatment. In the same patient 
group, in accordance with the literature, the rarest 
ę�����ȱ  ��ȱ ��������ȱ �����������ȱ ��������ȱ ��ȱ ŗŝǯŞƖǯȱ
CIC was the chosen treatment approach for this patient 
group. None of our patients required permanent 
urethral catheterization after evaluation. Apart from 
two patients, in the acute period all patients had full 
��ȱ�������ȱ ����ę�ȱ ����ȱ���ȱ ���������ȱ ����������ǯȱ��ȱ
the two patients who did not respond to treatment, 
one had urge incontinence, and the other was a male 
patient describing stress urinary incontinence.

In our patient group, there was no clear correlation 
between the patients’ symptoms and urodynamic 
ę������ǯȱ � ��ȱ et al found a correlation between 
�¢������ȱ���ȱ����¢�����ȱę������ǯȱ�������¢ȱ��ȱ����ȱ
Nakipoglu et al. reported no correlation[10,22]. When 
examined from this aspect, urinary symptoms and 
ę������ȱ�����ȱ��¢ȱ��ȱ����Ĝ�����ȱ��ȱ��������ȱ��������ǯȱ
Urodynamic investigation appears to be a required 
investigation to be completed when necessary for the 
MS patient group. 

CONCLUSION
��ȱ ��ȱ �ȱ ���������¢ȱ ��������ȱ �������ȱ ����ȱ �ě����ȱ

the urinary system. While the urogenital complaints' 
������ȱ ��¢ȱ ���������¢ȱ �ě���ȱ ���ȱ ������¢ȱ ��ȱ ����ȱ ��ȱ
patients,  the complications may be life threatening.  
��������ȱ ę������ȱ �����ȱ ���ȱ ���ȱ ��Ĝ�����ȱ ��ȱ ��������ȱ
MS patients, and detailed urological and urodynamic 
investigation may be required. With this point of 
view, it is necessary to question MS patients about the 
����������ȱ�¢����ȱ����ȱ���ȱ������ȱ��ȱę���ȱ���������ǯȱ

Knowledge of Urologists and Neurologists about the Urogenital System Involvement of Multiple ...
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As a result, it is important that neurology experts 
know urogenital symptoms and complications, and 
����ȱ ������¢ȱ �¡�����ȱ ���¢ȱ ��ȱ �ě������ȱ ����ȱ ��ȱ�������ȱ
monitoring, to ensure both survival and quality of life 
for patients.
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� ���ȱ�������ȱ�������ȱŘŖŗŜǲȱŚŞȱǻŘǼǱȱŗŗśȱȬȱŗŘŗ

��������ȱ�ě���Ȭ����ȱ�������������ǰȱ����������ȱ����¡ȱ
���ȱ��������ȱ������¢ȱ��ȱ	�����ȱ���ȱ��������ȱ

��������ȱ������ȱ������ȱ����������
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�������ȱ���ȱ��������������Ǳ
��ǯȱ������ȱȱ�ǯȱ��Ȭ��� ����ǰȱ���������¢ȱ��ȱ������ǰȱ
���ȱ�����ȱ
�������ǰȱ��ȱ��¡ȱŚŖŖŞǰȱ����ȱ����ȱřŗşśŘȬȱ��Ȭ
�����ǰȱ�����ȱ������ǯȱ���ǯȱŖŖşŜŜŗřŞşŜŜŜŜŜȬ
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���������Ǳȱ To study the correlation between, propofol 
�ě���Ȭ����ȱ �������������ȱ ǻ��ȱ ����Ǽǰȱ ����������ȱ ����¡ȱ ǻ���Ǽȱ
and Spectral entropy (state/response, SE/RE), as well as to 
investigate their threshold values best to detect the desired 
level of propofol sedation, during spinal anesthesia. 
Design: Observational study
��Ĵ���ǱȱKing Fahad Hospital of Dammam University-Saudi 
Arabia 
��������Ǳ Thirty patients scheduled for total knee 
replacement under combined spinal epidural anesthesia
������������ǻ�ǼǱȱAfter spinal anesthesia, propofol sedation 
using target-controlled infusion (TCI) was started at 0.5 
µg/ ml and increased incrementally by 0.5 µg/ml. Depth of 
sedation was evaluated, as well as, BIS, SE and RE every 5 
min after each Ce prop equilibrium. 
����ȱ�������ȱ�������ǻ�ǼǱȱThe correlation between BIS, SE, 

��ǰȱ���ȱ��ȱ����ȱ ���ȱ��ě�����ȱ�����ȱ��ȱ��������ȱ�����ǯȱ����ȱ
���ȱ���ȱ�ěȱ������ȱ��ȱ���ǰȱ��ǰȱ��ǰȱ���ȱ��ȱ����ȱ����ȱ��ȱ������ȱ
the desired level of sedation.
�������Ǳȱ���ȱ�������ȱ��ȱ��ȱ����ȱ�����ę�����¢ȱ����������ȱ ���ȱ
���ȱ �������ȱ��ȱ���ǰȱ ��ȱ���ȱ��ȱ������ǯȱ���ȱ ���ȱ �����ę�����¢ȱ
correlated with the changes in the Observer’s Assessment 
��ȱ���������ȱ���ȱ��������ȱǻ���Ȧ�Ǽȱ�����ǯȱ���ȱ���Ȭ�ěȱ������ȱ
for Ce prop., BIS, SE and RE corresponding to the desired 
OAA/S score were, 1µg/ml, 75, 75 and 85 respectively, with 
��ȱ��� ��ȱ�����ę����ȱ������ȱ�����ę���¢ȱ��ȱ���ȱ�����ȱ��ȱŗŖŖƖȱ
sensitivity. 
����������: During spinal anesthesia under propofol 
sedation, BIS, SE, RE and Ce propofol were equally 
correlated with OAA/S score. At 100% level of sensitivity, SE 
��� ��ȱ���ȱ�������ȱ�����ę���¢ǰȱ ������ȱ���ȱ��ȱ��������ȱ���ȱ
���ȱ�� ���ȱ�����ę���¢ȱ��ȱ������ȱ���ȱ�������ȱ�����ȱ��ȱ��������ǯ

INTRODUCTION
Regional anesthesia is a commonly used technique 

��ȱ����������ȱ����������ǯȱ��ȱ�ě���ȱ�������ȱ����������ǯȱ
However, Stress factors in operating room may 
contribute to patient‘s discomfort, anxiety and 
restlessness[1]. Sedation is the easiest way to prevent 
����ȱ ����������ȱ ��ȱ ���ȱ ��ȱ ��ȱ �ě��ȱ ����ȱ �������ȱ ���ȱ
the block procedure and surgical operation[2]. Previous 
studies have shown that spinal anaesthesia per se 
may have sedative propertiesǽřǰȱŚǾ. Therefore, there is a 
possibility of over sedation, even with routine doses of 
sedatives, with potential respiratory and cardiovascular 
depression. Thus, appropriate monitoring of depth 
of sedation remains important issue during spinal 

anesthesia[5]. The Observer’s Assessment of Alertness 
and Sedation (OAA/S) score is a well-established 
evaluation of several sedative drugs[6].  However, the 
OAA/S score requires clinician interaction with subjects 
and thus frequently disturb the patient’s comfort and 
compromise the already well established sedation[7]. In 
daily clinical practice, processed, non-invasive, EEG 
monitors such as the bispectral index (BIS) or spectral 
entropy (SE & RE) are increasingly used, as objective 
sedation scales to replace  the conventional subjective 
scores[8-10]. These monitors provide a single numerical 
value ranging from 100 (fully awake) to zero (deepest 
level of sedation), and they are now well established to 
predict loss of consciousness (LOC) and to estimate the 
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depth of sedation in surgical patients[11, 12]. Propofol 
is frequently used as an IV sedative agent during 
regional anesthetic procedures, as it has a quick 
�����ȱ���ȱ�ě���ȱ��ȱ������ȱ ���ȱ���¢ȱ�����������¢ǽŗřǰȱŗŚǾ. 
Lower doses of propofol as sedative also produces 
amnesia and anxiolysis[13]. The proper sedative doses 
of propofol for some invasive procedure have been 
investigated[8-11]. However, its optimal sedative dose 
during spinal anaesthesia for orthopedic surgeries 
not yet well investigated. The aim of this study was 
to investigate the correlation between the values of 
���ǰȱ��ǰȱ��ǰȱ���ȱ���ȱ��������ȱ�ě���Ȭ����ȱ��������������ȱ
ǻ��Ǽȱ ���ȱ��ě�����ȱ�����ȱ��ȱ��������ȱ�����ǯȱ��ȱ��������ȱ
��ȱ����ȱ���ȱ����������¢ȱ���ȱ�����ę���¢ȱ��ȱ�����ȱ��������ȱ
as predictors of the desired level of sedation during 
orthopedic surgeries under spinal anesthesia. 

SUBJECTS AND METHODS
Following approval of Research and Ethics 

�����Ĵ��ǰȱ ���������¢ȱ ��ȱ ������ȱ ���ȱ
 ��Ĵ��ȱ ��������ȱ �������ǰȱ ��������ȱ ������¢ȱ ��ȱ
Anesthesiologists physical Status I and II patients 
scheduled for elective total knee replacement surgery 
under combined spinal-epidural anesthesia  were 
prospectively enrolled in the study. Exclusion 
��������ȱ ��������ǲȱ �ȱ ���¢ȱ ����ȱ ����¡ȱ ǻ���Ǽȱ ǁřśǰȱ
contraindications for spinal anesthesia, neurological or 
psychiatric disease, recent administration of sedative, 
opioid or central nervous system-active drugs and 
impairment of renal, hepatic, cardiac or respiratory 
function.

All patients were fasted over eight hours and were 
not premedicated. In the operating room and prior to 
the procedure, an intravenous 18 - 20 gauge cannula was 
placed and all patients received 0.9% NS 10 mL.kg-1 
for pre-hydration. Routine monitoring including an 
electrocardiogram, pulse oximetry and non-invasive 
�����ȱ��������ȱ ���ȱę¡��ȱ���ȱ�������ȱ������ȱ��ȱ����ȱ
arterial pressure (MAP), heart rate (HR) and oxygen 
saturation (SpO2) were recorded. The anaesthesia 
machine with resuscitating facilities was kept ready 
for use in emergency. Under aseptic conditions, 
combined spinal-epidural block was performed by 
���ěȬ�����ȱ�����������������ǰȱ�����ȱ�ȱ��������ȱ�������ȱ
��������ȱ��ȱ���ȱ��Ĵ���ȱ��������ȱ��ȱ���ȱ�řȬ�Śȱ��ȱ�ŚȬ�śȱ
intervertebral space. A dose of 12.5 mg hyperbaric 
bupivacaine (Marcaine Spinal Heavy; Astra Zeneca, 
Lund, Sweden) was injected into the subarachnoid 
space and the epidural catheter was threaded into the 
same space. Patient lied down immediately and 5 L/
min of oxygen was provided to patients via an oxygen 
mask which has also a CO2 sampling tube connected to 
CO2 analyzer for measuring end tidal carbon dioxide 
tension (EtpCO2).  MAP, HR, SpO2, and EtpCO2 were 
documented immediately after spinal block and every 
5 min thereafter until arousal of the patient. 

����������� Sedation 
�����

Responds readily to name spoken in normal tone
Responds lethargically to name spoken in normal tone  
Responds only after name is called loudly, repeatedly, 
or both                        
Responds only after mild prodding or shaking                                                 
Responds only after painful trapezius squeeze                                                
Does not respond to painful trapezius squeeze

5
Ś

3
2
1
0

�����ȱŗǱ Observer’s assessment of alertness/sedation scale

After preparation of the skin of the forehead 
and both the temples of the patient using alcohol 
solution, the four electrodes of BIS  (Aspect Medical 
System, MA, USA) and the three electrodes  of entropy  
(GE Healthcare, Helsinki, Finland) were placed 
on the patient’s forehead as recommended by the 
manufacturers. The side of electrode placement (left 
or right temporal) was chosen at random. Patients 
were instructed to close and open their eyes when the 
investigator called their name and shook their body 
to determine the OAA/S score from 5 - 0   (Table 1). 
Baseline values for the BIS, RE and SE were recorded 
before propofol infusion. 

Sensory block level was evaluated by the pin-prick 
test using 25 G needle. As soon as the level of sensory 
block reached T10 dermatome, the operation was 
started and at the same time, propofol sedation was 
initiated.

Propofol was administered using a computer-
assisted, target controlled infusion (TCI) device 
(Orchestra TM and Base ATM, Fresenius Vial 
Infusion Systems, France) which uses Schneider’s 
pharmacokinetic model[15]ǯȱ ��������¢ǰȱ ���ȱ ������ȱ �ě���Ȭ
site concentration of propofol (Ce prop) was set to 
0.5 µg/ ml and increased incrementally by 0.5 µg/ ml. 
After each 0.5 µg/ ml increase, equilibration between 
plasma and Ce prop (as recorded on the screen of the 
syringe driver), was awaited and was kept unchanged 
���ȱ śȱ ���ǯȱ �����������¢ǰȱ ���ȱ ��¡�ȱ ������ȱ �ě���Ȭ����ȱ
concentration was targeted.

 Ten seconds before each increase in Ce prop,  the 
values of BIS, SE, RE, Ce prop as well as the depth of 
sedation (using the 5 - 0 points OAA/S scale ) were 
recorded by a blind observer (blind to the study 
design). The sequence of testing was always the same, 
ę���ȱ ���ȱ ����������ȱ ����������ǰȱ ����ȱ ���ȱ���Ȧ�ȱ �����ǯȱ
Our target level of sedation was to achieve moderate 
sedation (patient responds properly to verbal or 
light tactile stimulation) i.e. OAA/S score 3 or 2. 
After achieving our goal of sedation, the study was 
continued until OAA/S score of one (responds only 
after painful trapezius squeeze) and then, terminated. 
�����ȱ ����������ȱ ��ȱ ���ȱ ����¢ȱ ���ȱ ��������ȱ �ě���Ȭ
site concentration was reduced to the concentration 
corresponding to our targeted level of sedation. 
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Our primary outcome was to study the correlation 
between the values of BIS, SE, RE, and the propofol 
�ě���Ȭ����ȱ ��������������ȱ  ���ȱ ��ě�����ȱ �����ȱ ��ȱ
sedation score. Our secondary outcome was to 
���������ȱ ���ȱ ���ȱ �ěȱ ������ȱ ��ȱ ���ǰȱ ��ǰȱ ��ǰȱ ���ȱ��ȱ
prop, which enabled to detect the desired level of 
��������ǰȱ���ȱ��ȱ�������ȱ���ȱ����������¢ȱ���ȱ�����ę���¢ȱ
of these parameters as indicator of our targeted level 
of sedation.

�����������ȱ����¢���
We used descriptive statistics to calculate the 

mathematic means (SD) of demographic, surgical 
and other clinical continuous data and to calculate 
the median (range) of the degree of patient’s and 
surgeon’s satisfactions. The correlations between the 
change of Ce prop and the changes of BIS, RE and SE 
values and as well as the changes of OAA/S score were 
determined using regression test.
��ȱ ����������ȱ ���Ȭ�ěȱ ǻ���������Ǽȱ ������ȱ ��ȱ

the Ce prop, BIS, SE and RE with the best level of 
discrimination to detect an OAA/S score of 2 or 3 (the 
desired level of sedation ) using Receiver Operating 
Characteristic (ROC) curve analysis.  From the pilot 
study, we noticed that at the same level of Ce prop, 
��������ȱ������¢��ȱ��ě�����ȱ ������ȱ��ȱ ��������ȱ�����ǯȱ
��ȱ �ȱ�¡������ȱ�ȱŘśƖȱ���������ȱ��ȱ��ȱ����ȱ�����ę���¢ȱ
than SE at the point of 100% sensitivity (no false-
negatives) at ROC curve. Thus a sample of 30 subjects 
 ��ȱ������ȱ��ȱ�������ȱ�ȱ�����ę�����ȱ�����ȱ��ȱŖǯŖśȱ ���ȱ
power of 80%.  We used MedCalc statistical program 
version 12 (MedCalc Software bvba, Mariakerke, 
Belgium) for assessment.

      Data ������

Age  (years)
Weight (kg)
Height (cm)
BMI (kg/m2) 
Gender (Male/female)
Duration of surgery (min)
Patient satisfaction
Surgeon’s satisfactions

ŜŖǯşȱƹȱŚǯş
81.9 ± 3.3
161 ± 1.1
řŖǯŚȱƹȱŖǯŘŞ

12/18
ŗŚşǯŜȱƹȱŘǯŚ

3 (2 - 3)
3 (2 - 3)

�����ȱŘǱ Demographic, operative and surgical data. 

The values are means (SD), median (range ) or ratio;  BMI = Body 
mass index

Fig. 1Ǳȱ�����������ȱ��� ���ȱ�������ȱ��ȱ��������ȱ�ě���Ȭ����ȱ�������������ȱ ���ȱ���ȱ�������ȱ��ȱ����������ȱ����¡ǰȱ��������ȱ������¢ǰȱ���ȱ�����ȱ
entropy.

RESULTS
Thirty patients were enrolled in this study. No 

patients were excluded and Table 2 shows the patient 
and surgical characteristics of the study population. 
All patients had satisfactory anesthesia and 
completed their surgeries without general anesthesia 
or analgesic supplementation.

All patients showed hemodynamic stability 
����������ȱ ���ȱ ����¢ȱ ������ȱ  ������ȱ �����ę����ȱ
hypotension or bradycardia (30% below the initial 
values). Although EtpCO2ȱ ��ȱ�����ę�����¢ȱ���������ȱ
with high Ce prop, it remained within normal range 
throughout the study.
���ȱ�������ȱ��ȱ��������ȱ�ě���Ȭ����ȱ��������������ȱ

�����ę�����¢ȱ ����������ȱ ���ȱ ���ȱ �������ȱ��ȱ���ǰȱ ��ȱ
���ȱ��ȱ������ȱ ǻ���ȱŗǼȱ ���ȱ�����������ȱ���Ĝ�����ȱƽȱ
ŖǯşşŘŚǰȱ ŖǯşşŘşȱ ���ȱ ŖǯşşŘśȱ �����������¢ȱ ���ȱ �Ȭ�����ȱ
<0.001.  All of these four monitors (Ce prop, BIS, 
��ȱ ���ȱ ��Ǽȱ ��� ��ȱ �����ę����ȱ �����������ȱ  ���ȱ

��������ȱ�ě���Ȭ����ȱ�������������ǰȱ����������ȱ����¡ȱ���ȱ��������ȱ������¢ȱ��ȱ	�����ȱ���ȱ��������ȱǯǯǯ
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Fig. 2: �����������ȱ��� ���ȱ�������ȱ��ȱ����������ȱ����¡ǰȱ�����ȱ������¢ȱ���ȱ��������ȱ������¢ȱ������ȱ��ě�����ȱ������ȱ��ȱ��������Ȃ�ȱ����������ȱ
of Alertness and Sedation score.

Fig. 3: �����������ȱ��� ���ȱ�������ȱ��ȱ��������ȱ�ě���Ȭ����ȱ�������������ȱ������ȱ��ě�����ȱ������ȱ��ȱ��������Ȃ�ȱ����������ȱ��ȱ���������ȱ���ȱ
Sedation score.

the changes in the OAA/S score (Fig 2 and 3) with 
�����������ȱ���Ĝ�����ȱ�����ȱ��ȱŖǯşŞŞşǰȱŖǯşşřŘǰȱŖǯşŝŜřȱ
���ȱ ŖǯşŞŚŞȱ �����������¢ȱ  ���ȱ �Ȭ�����ȱ ǀŖǯŖŖŗȱ ���ȱ
 ������ȱ��¢ȱ�����ę����ȱ��ě������ȱ��� ���ȱ���ȱ����ȱ
monitors.
���ȱ����������¢Ȧ�����ę���¢ȱ����¢���ȱ��ȱ���ȱ������ȱ

ǻ���ȱŚǼȱ��� ��ȱ����ȱ���ȱ���Ȭ�ěȱǻ���������Ǽȱ������ȱ���ȱ
Ce prop, BIS, SE and RE at the point of maximum 

��������ȱ����������¢Ȧ�����ę���¢ǰȱ ���ȱ���ȱ����ȱ������¢ȱ
to detect an OAA/S score of 2 or 3 during propofol 
sedation were, 1, 75, 75 and 85 µg/ml respectively, 
 ���ȱ ��ȱ �����ę����ȱ ��ě�������ȱ ��� ���ȱ �����ȱ �����ȱ
under ROC curves (Table 3).  At the level of 100% 
����������¢ǰȱ ��ȱ ��� ��ȱ�����ę����ȱ������ȱ �����ę���¢ȱ
compared with other monitors (Table 2), whereas the 
��ȱ��������ȱ���ȱ���ȱ�� ���ȱ�����ę���¢ǯ
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DISCUSSION
��ȱ����ȱ����¢ǰȱ �ȱ������������ȱ��ȱ�����ȱ�����ę����ȱ

correlation of BIS, SE and RE values with the changes 
of Ce prop. The progressive increase of Ce prop and 
the associated gradual reduction of  BIS, SE and 
��ȱ������ȱ ���ȱ ���ȱ �����ę�����¢ȱ ����������ȱ ���ȱ ���ȱ
changes in the depth of sedation (OAA/S score).  
����ȱ���ȱ���ȱ�����ȱ����¢���ǰȱ���ȱ���ȱ�ěȱ������ȱ��ȱ��ȱ
prop, BIS, SE, and RE which were able to detect the 
desired level of sedation, were 1, 75, 75 and 85 µg/ml 
�����������¢ȱ ���ȱ �����ę����ȱ ������ȱ �����ę���¢ȱ ���ȱ
SE when compared with the other three monitors at 
100% sensitivity.
��ȱ ���ȱ ��� �����ǰȱ ���ȱ ����¢ȱ ��ȱ ���ȱ ę���ȱ ����¢ȱ

investigated whether Ce prop is a reliable guide 
for propofol sedation during spinal anesthesia. In 
agreement with previous studies[16-19], our results 
showed strong correlation of BIS, SE and RE with 
���ȱ �����ȱ ��ȱ ��������ȱ ��������ȱ ���ȱ ���ę����ȱ �����ȱ
reliability to guide the level of sedation during 
spinal anesthesia and other invasive procedures. On 
the other hand, although Ce prop showed strong 
correlation with OAA/s score in our study, it showed 
�ȱ�����ę�����¢ȱ���¢ȱ�� ȱ�����ę���¢ȱ��ȱŗŖŖƖȱ����������¢ǰȱ
as detector of the desired level of sedation compared 
��ȱ���ȱ���ȱ������¢ǯȱ����ȱę�����ȱ���ę����ȱ���ȱ�������ȱ
of Kwon M et al[20] who stated that the Ce prop should 
not guide the sedation depth alone, because at the 
����ȱ �����ȱ ��ȱ ��ȱ ����ǰȱ ��������ȱ ������¢��ȱ ��ě�����ȱ

Monitor
���Ȭ�ěȱ

�����ȱ��ȱ����ȱ
ǻ����ǯȱƸȱ����ǯǼ

����������¢
(95% CI )

�����ę���¢
(95% CI )

���Ȭ�ěȱ�����ȱ
��ȱŗŖŖƖȱ
����������¢

�����ę���¢ȱ��ȱ
ŗŖŖƖȱ����������¢

(95% CI )

AUC
(95% CI)

Ce prop (µg/ml)
SE value
RE values
BIS values

1 (µg/ml)
75
85
75

 89.5 (80.3 - 95.3)
100 (95.3 – 100)
100 (95.3 - 100)
şŚǯŝŚȱǻŞŝǯŗȱȬȱşŞǯśǼ

69.50 (60.3 - 77.6)
71.19 (62.1 - 79.2)
61.02 (51.6 - 69.9)
67.80 (58.6 - 76.1)

0.5 (µg/ml)
75
85
80

śŖǯŞśȱǻŚŗǯśȱȬȱŜŖǯŘǼ
71.19 (62.1 - 79.2 
61.02 (51.6 - 69.9)
61.02 (51.6 - 69.9)

ŖǯŝŚŖȱǻŖǯŜŝŘȬȱŖǯŞŖŖǼ
ŖǯŝŚřȱǻŖǯŜŝŜȱȬȱŖǯŞŖřǼ
ŖǯŝŚŘȱǻŖǯŜŝśȱȬȱŖǯŞŖŘǼ
ŖǯŝŚŞȱǻŖǯŜŞŗȱȬȱŖǯŞŖŞǼ

�����ȱřǱ Data of ROC curve analysis

����ǯȱƽȱ����������¢ǲȱ����ǯȱƽȱ�����ę���¢ǲȱȱşśƖȱ��ȱƽȱşśƖȱ���ę�����ȱ��������ǲȱ���ȱƽȱ����ȱ�����ȱ���ȱ�����

Fig. 4: Multiple receiver operating characteristic (ROC) curves 
obtained from  Ce prop, BIS, SE, and RE to detect OAA/S score of 2 
or 3 during propofol sedation.

levels of sedation depth in the conventional OAA/S 
scale and entropy monitoring.
��ȱ �����ȱ  ���ȱ ��ȱ �����ę����ȱ ��ě������ȱ ��ȱ ���ȱ

correlation of the four monitors (Ce prop, BIS, 
SE and RE) with OAA /s score, we used the ROC 
curve analysis to calculate the behavior of the 
four monitors at the two important points of 
the ROC curves, at the highest sum of sensitivity 
���ȱ �����ę���¢ȱ ǻ���ȱ ����ȱ �������¢ȱ ����ȱ ���ȱ �ěȱ
point) and at the level of 100% sensitivity (i.e. no 
false-negatives). The four monitors did not show 
�����ę����ȱ��ě�������ȱ��ȱ�����ȱ��������ȱ��ȱ���ȱ�����ȱ
��ȱ��������ȱ����������¢Ȧ�����ę���¢ǯȱ��ȱ��������ǰȱ��ȱ���ȱ
�����ȱ��ȱŗŖŖƖȱ����������¢ǰȱ��ȱ��� ��ȱ�ȱ�����ę�����¢ȱ
��Ĵ��ȱ�����ę���¢ȱ��������ȱ��ȱ�����ȱ��������ǯȱ���ȱ
results are similar to the results of Schmidt et al[18] 
and Vakkuri et al[19] who showed that the SE index 
����������ȱ��Ĵ��ȱ ���ȱȱ��������ȱ������ȱ��������ȱ��ȱ
BIS and with the results of Iannuzzi  M  et al [21 ] who 
reported SE appeared to be more useful than BIS 
in predicting both LVC (loss of verbal command) 
and LOC (loss of consciousness) during propofol 
anesthesia. 

Although previous studies have shown that 
spinal anaesthesia per se may have sedative 
propertiesǽřǰȱ ŚǾ, we did not observe any sedation 
before the start of propofol infusion. Morley and 
colleagues[22] have also shown that in unsedated 
patients, neither epidural nor spinal anesthesia 
produce clinically detectable sedation. This 
is because, the previous studyǽŚǾ investigated 
volunteers in a darkened room with soft music, 
in contrast with the unpremeditated patients 
with preoperative anxiety in a noisy orthopedic 
operating room in our study.

In this study, we did not use opioid sedative 
combined regimens, because previous studies 
reported inability of EEG-derived monitors to 
������ȱ ���ȱ ������ȱ �¡���Ȭ��������ȱ ��������ȱ �ě���[23].  
Additionally, Hernández-Gancedo et alǽŘŚǾ reported an 
�������ȱ��ȱ������¢ȱ������ȱ�������������ȱ��ȱ��ě�����ȱ
levels of Ramsay sedation score. They recommended 
more sophisticated objective measures capable of 
measuring all sedation depths produced by the 
������ȱ�¢���������ȱ�ě���ȱ��ȱ�����������ȱ��������ǯ

��������ȱ�ě���Ȭ����ȱ�������������ǰȱ����������ȱ����¡ȱ���ȱ��������ȱ������¢ȱ��ȱ	�����ȱ���ȱ��������ȱǯǯǯ
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Limitations
One limitation of our study was that, it was 

conducted in elderly patients who might have 
expected some degree of hearing loss and the 
observers consequently, might have used more 
intense verbal stimuli. However, we have overcome 
this problem by assigning a single investigator to 
perform all assessments to minimize inter-observer 
variability. Second limitation was that, we used the 
ROC cure analysis to detect two levels of OAA/s 
�����ȱǻŘȱ���ȱřǼȱ��ȱ���ȱ����ȱǻ��������ȱę�����Ǽǰȱ ����ȱ
�����ȱ�ě���ȱ���ȱ�������¢ȱ��ȱ���ȱ���Ȭ�ěȱ������ȱ���ȱ
��������ȱ��ȱ���������¢ȱ�� ȱ�����ę���¢ȱ���ȱ���ȱ��������ǯȱ
However, the use of one level of OAA/s score as a 
target level of sedation is not clinically accepted.

CONCLUSION
As monitors of propofol sedation during 

spinal anesthesia, BIS, Spectral Entropy and Ce 
propofol were equally correlated with OAA/S 
score. Studying their ROC curves at the 100% level 
of sensitivity, State Entropy showed the highest 
�����ę���¢ȱ��ȱ���������ȱ���ȱ�������ȱ�����ȱ��ȱ��������ǰȱ
 ������ȱ���ȱ��ȱ��������ȱ���ȱ���ȱ�� ���ȱ�����ę���¢ȱ
and should not be used as a principle guide of 
propofol sedation. 
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���������ǱȱTo investigate whether CHADS2 score, which is 
composed of congestive heart failure (C), hypertension (H), 
age (A), diabetes (D), and stroke (S) could help to predict 
strokes in hepatitis C virus (HCV) carriers in Taiwan.
Design: Retrospective cohort study using the database 
between the period of 2002 and 2009 from the Taiwan 
National Health Insurance Program
��Ĵ���ǱȱTaiwan National Health Insurance Program, Taiwan
��������ǱȱSeven thousand three hundred eighty-one patients 
with chronic HCV infection were enrolled and the CHADS2 
score was calculated for each individual.
����ȱ�������ȱ��������ǱȱThe incidence rates of strokes in 

these patients
�������Ǳȱ�
���Řȱ������ǰȱŖȱȬȱŘǰȱřȱ���ȱ����ȱŚȱ ���ȱ�����ȱ��ȱ
respectively correspond to stroke rates of 0.1%, 18.6% and 
řśǯśƖǰȱ����������ȱ�ȱ�����ę�����¢ȱ������ȱ�����������ȱ��� ���ȱ
CHADS2 score and stroke in patients with chronic hepatitis 
C infection (AUC = 0.97). Compared to CHADS2 scores 0 - 2, 
���ȱ��������ȱ����������ȱ��£���ȱ������ȱ���ȱ������ȱ��ȱřȱ���ȱŚȱ��ȱ
�����ȱ���ȱŞŖǯśŘȱ���ȱŗŝŖǯŚŗǯȱ
�����������ǱȱIt is a serious concern not only of advanced liver 
disease but also stroke for patients with chronic hepatitis C 
infection. The CHADS2 score can be applied to evaluate the 
risk of ischemic stroke in hepatitis C carriers.

INTRODUCTION
Hepatitis C virus (HCV) infection is one of the 

major causes of chronic liver disease. Globally, an 
estimated ŗřŖȱ Ȭȱ ŗśŖȱ �������ȱ ������ȱ ��ě��ȱ �������ȱ
HCV infection worldwide and hepatitis C-related 
liver disease claims between 350,000 and 500,000 lives 
annually[1]. Complications from cirrhosis caused by 
chronic HCV infection are the main indication for 
liver transplantation in the United States and Europe, 
making the virus an important public health and 
economic issue. 

The rate of persistent viremia after acute HCV 
infection ranges from 55% to 85%, leading to chronic 

infection. However, results for chronic infection with 
HCV are quite heterogenic between individual, ranging 
from minimal liver parenchymal change to progressive 
ę������ǰȱ���������ȱ���ȱ��������������ȱ���������ȱǻ
��Ǽǯȱ
The risk of developing cirrhosis ranges from 5% to 25% 
over periods of 25 to 30 years[2,3]. Once the patient is 
diagnosed with HCV related cirrhosis, HCC develops 
in 1 - 3% per yearǽŚǰśǾ.

Cerebrovascular disease is the second leading cause 
of death worldwide, leading to 6.7 million deaths in 
2012[6]. It has remained a great health burden in most 
industrialized countries during the past decade and in 
the future. Although several understanding risk factors 
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for stroke have been established[7], some infectious 
pathogens, including HCV, might contribute to the 
occurrence of the disease[8-10].

The CHAD2 score is calculated by awarding points 
for congestive heart failure (C), hypertension (H), age 
(A), diabetes (D), and stroke (S). The measure is now 
widely used to evaluate the risk of cardiovascular 
������ȱ ��ȱ ��������ȱ  ���ȱ ������ȱ ę����������ȱ ���ȱ ��ȱ
determine indications of anticoagulant therapy[11]. 
Previous studies have extended the use of CHADS2 
score to evaluate risk of cardiovascular events in 
��������ȱ�����ȱ����ȱ������ȱę����������[12].

In this study, participants with HCV antibody 
seropositivity were adopted from the National Health 
Insurance research database (NHIRD) of Taiwan. This 
database enrolls up to 99% of the 23 million residents of 
Taiwan who receive medical care through the National 
Health Insurance (NHI) program which consists 
of ambulatory and inpatient care records and the 
������������ȱę���ȱ��ȱ���ȱ�������ǯȱ���ȱ���ȱ��ȱ����ȱ����¢ȱ
was to investigate the predictive value of CHADS2 
score on cardiovascular events in HCV carriers.

SUBJECTS AND METHODS
����¢ȱ ����������Ǳȱ This observational study was 
conducted using a retrospective cohort of the 
Taiwanese population from 2002 to 2009, enrolled in 
NHIRD in Taiwan. The Bureau of National Health 
Insurance of Taiwan randomly reviews the charts of 
one out of every 100 ambulatory cases and one out 
of every 20 inpatient cases; it also performs patient 
interviews to verify the diagnosis accuracy. This study 
���������ȱ ��������ȱ ǃŗŞȱ ¢����ȱ ��ȱ ���ȱ ���������ȱ  ���ȱ

��ȱ���������ȱǻ���ȬşȬ��ȱ�����ȱŖŝŖǯŚŗǰȱŖŝŖǯŚŚǰȱŖŝŖǯśŗǰȱ
ŖŝŖǯśŚǰȱ�ŖŘǯŜŘǼȱ��� ���ȱ���ȱ¢����ȱŘŖŖŘȱ���ȱŘŖŖşǯ

����ȱ�����ȱ�����������Ǳ CHADS2 scores were calculated 
for each patient by giving each, one point for the 
presence of congestive heart failure, hypertension, age 
older than 75 years, and diabetes and two points for 
�ȱ������¢ȱ��ȱ������ȱ��ȱ���������ȱ ��������ȱ�Ĵ���ȱǻ���Ǽǯȱ
The study patients were divided into three groups by 
their CHADS2 scores: 0 - 2, 3, and ǁŚǯ

����¢ȱ���ȱ�����ȱ���ȱ�������ȱ����� ȱ��Ǳ Stroke events 
covering the years from 2002 to 2009 were collected to 
calculate the cumulative rate of stroke in each group. 
Administrative data was used to track each patient for 
ę��ȱ¢����ȱ����ȱ���ȱ����ȱ��ȱ�����ȱę���ȱ���������ȱ��ȱ
��ȱ
infection to identify stroke events during the study 
period.

�����������ȱ����¢���
Data analysis was conducted using SPSS (version15, 

SPSS Inc., Chicago, IL, USA). The receiver operating 

characteristics curve was used to assess the prediction 
accuracy for stroke by using the CHADS2 score to 
present plots of observed and predicted stroke events. 
The cumulative rates of stroke events were estimated 
�����ȱ���ȱ���ȱ����ȱ����ȱ��� ���ȱ��ě�����ȱ������ȱ�����ȱ
HCV carrier patients. The Cox proportional hazards 
regression model was used to compare the outcomes 
��� ���ȱ��ě�����ȱ ����ȱ������ǯȱ��ȱ ����������ȱ��£���ȱ
������ȱ ǻ
�Ǽȱ�����ȱ ���ȱşśƖȱ���ę�����ȱ ���������ȱ ǻ��Ǽȱ
�����ȱ�ȱ�����ę�����ȱ�����ȱ��ȱŖǯŖśǯȱ�ȱ� �Ȭ�����ȱ�Ȭ�����ȱ
ǻ�ȱǀŖǯŖśǼȱ ��ȱ����ȱ��ȱ���������ȱ�����������ȱ�����ę�����ǯ

RESULTS
A total of 7381 patients were diagnosed with HCV 

antibody seropositivity from 2002 to 2009 within the 
NHIRD. Table 1 summarizes the number of patients, 
���ǰȱ ������ǰȱ ���ȱ ��ě�����ȱ �
���Řȱ �����ȱ �����ȱ
�������������ǯȱ ���ȱ ����ȱ ���ȱ ��ȱ ���������ȱ  ��ȱ śŚȱ ƹȱ
ŗŚȱ¢����ȱ���ȱśřǯŗƖȱ��ȱ��������ȱ ���ȱ����ǯȱ���ȱ����ȱ
CHADS2 score was 0.59 ± 0.9. The mean CHADS2 
score is 0.57 ± 0.91 in male and is 0.60 ± 0.90 in female. 
�����ȱ ��ȱ ��ȱ ��ě������ȱ ��ȱ ���ȱ ����ȱ ��ȱ ������ȱ ��� ���ȱ
males and females (P-�����ȱ ƽȱ ŖǯŗŚřǰ�����ȱ ŘǼǯȱ ������ȱ
comorbidity (CHADS2 score  ǁřǼȱ ��ȱ�����ȱ ��ȱ ŚǯřƖȱ
in all hepatitis C patients. We further subdivided the 
hepatitis C patients into three groups based on their 
CHADS2 scores (Table 2). The average incidence rate 

��������� ����¢ȱ����������
N (%)

Total
Mean age, years(±SD)
CHADS2 score

Mean±SD
0-2
3
����ȱŚ

Gender
Male
Female

Comborbidities
Hyperlipidemia
Chronic kidney disease
Coronary artery disease
������ȱę����������

Use drug
Clopidogrel drug
Aspirin drug

Socioeconomic status (SES)
Low SES
Moderate SES
High SES

Urbanization
Urban
Suburban
Rural

Geographic region
Northern 
Central
Southern
Eastern

7381
ȱȱȱȱśŚȱƹȱŗŚ

0.59 ± 0.90
7066 (95.7)
ȱȱŗşŚȱǻŘǯŜǼ
  121 (1.6)

3923 (53.1)
řŚśŞȱǻŚŜǯşǼ

ȱȱřŖśȱǻŚǯŗǼ
  182 (2.5)
ȱȱŘşŚȱǻŚǯŖǼ
ȱȱȱȱŘŞȱǻŖǯŚǼ

  185 (2.5)
ȱȱşŗŚȱǻŗŘǯŚǼ

ŘşŝŝȱǻŚŖǯřǼ
řŗŗŗȱǻŚŘǯŗǼ
1293 (17.5)

1658 (22.5)
řŗŞŞȱǻŚřǯŘǼ
ŘśřśȱǻřŚǯřǼ

ŘŚşŜȱǻřřǯŞǼ
ŗŚŜśȱǻŗşǯŞǼ
řŗŜşȱǻŚŘǯşǼ
ȱȱȱŘśŗȱǻřǯŚǼ

�����ȱ ŗǱ  Baseline characteristics of the patients with hepatitis C 
from 2002 to 2009 in Taiwan (n = 7381)

CHADS2 Scores for Stroke Prediction in Patients with Chronic Hepatitis C Infection
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of stroke was found to be 0.1%, 18.6% and 35.5%, 
respectively, for CHADS2 scores of 0 - 2, 3 and over 
Śȱǻ�ȱǀŖǯŖŖŗǼǯ

Fig 1 shows that the c-statistic was 0.97. Fig 2(a) 
shows the Kaplan-Meier cumulative risk of stroke 
curves. Hepatitis C patients with higher CHADS2 
������ȱ ���ȱ����ȱ �����¢ȱ ��ȱ ��ě��ȱ ������ȱ ������ȱ
(p <0.001). Hepatitis C patients with a score of ǁ3 
are associated with the higher rate in stroke (Fig 2(b), 
p <0.001). In multivariate analysis, further adding 
�
���Řȱ�����ȱ��ȱ����������ȱ ���ȱ�ȱŚǯŗşȬ����ȱǻşśƖȱ��ǰȱ
řǯŚśȱ Ȭȱ śǯŖŞǼȱ ���������ȱ ����ȱ ���ȱ ������ȱ ���ȱ�
���Řȱ
score is a continuous variable (Table 3, model A). In 
Table 3, model B, while CHADS2 score is an ordinal 
variable and divided into three groups, higher 
CHADS2 scores remained an independent prognostic 
factor for the risk of stroke, with hazard ratios of 80.52 

���������    n Case (%) �Ȭ�����

CHADS2 score
0 - 2
3
����ȱŚ

Mean ± SD 
     Male                      
     Female 

7066
ŗşŚ
121

0.57 ± 0.91
0.60 ± 0.90

  
  9 (0.1)
36 (18.6)
ŚřȱǻřśǯśǼ

<0.001

0.143

�����ȱŘǱȱ���ȱ����������ȱ����ȱ��ȱ������ȱ��ȱ��ě������ȱ�
���Řȱ�����ȱ
from 2002 to 2009 (n = 7381)

����� ��������ȱ
� Model A*
95% CI

�Ȭ����� ��������ȱ
� Model B**
95% CI

�Ȭ�����

CHADS2 score
   0 - 2
   3
ȱȱȱ����ȱŚ

Śǯŗş
......
......
......

řǯŚśȱȬȱśǯŖŞ
......
......
......

< 0.001
......
......
......

1
  80.52
ŗŝŖǯŚŗ

......
řŜǯŗŘȱȬȱŗŝşǯŚŞ
ŝŜǯŗŚȱȬȱřŞŗǯŚŖ

......
0.790

< 0.001

Adjust for the patients' age, gender, aspirin drug, clopidogrel drug, socioeconomic status, urbanization, geographic region and comorbidity
Model A*: CHADS2 score as continuous variable; Model B**: CHADS2 score as ordinal variable

�����ȱřǱȱHazard ratios of individual CHADS2 score for stroke in patients with hepatitis C

Fig 1: Receiver operating characteristics curve for CHADS2 in 
prediction of stroke in hepatitis C patients.

Fig 2 (a):ȱ������ȱ����ȱ������ę��ȱ�¢ȱ�
���Řȱ�����ǯȱ ȱ ǻ�ǼǱȱStroke risk 
������ę��ȱ�¢ȱ�
���Řȱ�����ȱ����������

ǻşśƖȱ ��ǰȱ řŜǯŗŘȱ Ȭȱ ŗŝşǯŚŞǼȱ ���ȱ ŗŝŖǯŚŗȱ ǻşśƖȱ��ǰȱ ŝŜǯŗŚȱ Ȭȱ
řŞŗǯŚŖǼȱ��ȱ�
���Řȱ������ȱ��ȱřȱ���ȱ����ȱŚǰȱ�����������¢ǰȱ
compared to a CHADS2 score 0 - 2 after adjusting for 
other factors. 

ŖǯŖȱ ŖǯŘȱ ŖǯŚȱ ŖǯŜȱ ŖǯŞȱ ŗǯŖ

�����ę���¢

��
��
���
��
�¢

ŗǯŖ
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ŖǯŜ

ŖǯŚ

ŖǯŘ

ŖǯŖ
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DISCUSSION
Patients with HCV infection may have extrahepatic 

manifestations, or these manifestations may occur 
in patients known to have chronic hepatitis C. 
These extrahepatic manifestations associated with 

��ȱ ���������ȱ ���ȱ ������ę��ȱ ����ȱ �������ȱ ����������ȱ
according to the level of evidence, supported by 
epidemiological studies, pathogenetic studies, or 
various observations[13]. Some of these associations 
��¢ȱ����ȱ�������ȱ���ę�������ǯȱ

A community-based prospective cohort study in 
Taiwan demonstrated the association between HCV 
infection and cerebrovascular diseases[8], reporting 255 
cerebrovascular deaths during 382,011 person-years of 
follow-up. The reported hazard ratio of cerebrovascular 
death was 2.18 (95% CI, 1.50 - 3.16) in patients with 
HCV infection versus those without HCV infection. 
Elevated serum HCV RNA levels were associated with 
an increasing risk of cerebrovascular death. Even anti-
HCV-seropositives with undetectable serum HCV 
RNA increased stroke risk compared with anti-HCV-
negatives. A recent meta-analysis of four retrospective 
studies suggested that HCV infection increased the 
risk of strokeǽŗŚǾ. The pooled odds ratio for stroke risk 
with HCV was 1.58 (95% CI, 0.86 - 2.30). The increased 
risk of cerebrovascular events in HCV patients might 
��ȱ �Ĵ�������ȱ ��ȱ ������ȱ ��¢�������������ǰȱ  ����ȱ
leads to the thickening of the vessel wall through the 
deposition of immune complexes or atherosclerosis, 
 ����ȱ��ȱ��������ȱ�¢ȱ��Ě�������¢ȱ�������ȱ����ȱ���ȱ
circulation of HCV in serum[8, 9]. 

The CHADS2 score is used clinically to predict 
���ȱ����ȱ��ȱ������ȱ��ȱ��������ȱ ���ȱ������ȱę����������ǯȱ��ȱ
has also been used extensively to evaluate the risk of 
������ȱ��ȱ��������ȱ ���ȱ���ȱ ������ȱ������ȱę����������[12, 

15-17]. In the present study, we introduce the CHADS2 
score could reliably help to predict the risk of stroke 
in patients with chronic HCV infection (AUC = 0.97). 

For decades, interferon-based therapy (IBT) has 
been the standard of care for the treatment of HCV 
infection, and achievement of sustained virologic 
response (SVR) could indicate a permanent cure in 
the vast majority of patients[18-20]. Once achieving SVR, 
patients can reduce the development of complications 
of HCV-related liver and extrahepatic diseases, 
���������ȱ �����ȱ�������Ě��������ǰȱę������ǰȱ ���������ǰȱ
hepatocellular carcinoma and death[21]. Furthermore, a 
retrospective cohort study in Taiwan was designed to 
investigate the association between HCV infection and 
stroke, and whether IBT reduces stroke risk in patients 
with chronic hepatitis C[10]. Results of the study suggest 
that HCV-infected patients had a 23% increased risk 
of stroke compared to those without HCV-infected, 
and IBT was associated with a 61% reduction of stroke 
risk in HCV-infected patients. According to the results 

of studies from Hsu[10], Lee[8] and ours, we could 
possibly conclude that HCV-infected patients with 
high CHADS2 score and viral load, may reduce risk of 
stroke through anti-HCV treatment.

Our study had some limitations. First, the material 
of this study is retrospectively collected from the 
NHIRD. The diagnoses of HCV seropositivity and 
stroke are dependent on ICD codes used in the 
NHIRD. Second, we could not know other risk factors 
of stroke among the enrolled patients, such as obesity, 
smoking and inactivity. Third, the CHADS2 score is 
easy to use with good predictive value of stroke risk. 
However, the binary input (yes or no) does not think 
about the severity and duration of congestive heart 
failure (C), hypertension (H), and diabetes (D), which 
would impact the risk of stroke. This is the reason why 
we enrolled large number of patients in this study 
to minimize the possible impact. Taiwan’s National 

�����ȱ ���������ȱ ������ȱ ���ȱ ����ȱ ����¢ȱ �ě���ȱ ��ȱ
verify the diagnosis accuracy based upon random 
chart reviews and patient interviews. In addition, 
because the NHI achieves 99% coverage in Taiwan, our 
study incurs minimal risk of selection bias.

CONCLUSION
Patients with chronic hepatitis C infection are prone 

to stroke. The same as advanced liver disease, stroke is 
a major health event in patients with chronic hepatitis 
C infection. The CHADS2 score is found to have good 
predictive value to evaluate the risk of ischemic stroke 
in HCV carriers. Not only in surveillance of advanced 
liver disease, stroke risk evaluation and management 
should be applied more aggressively for HCV patients 
with CHADS2 scores ǁ3.
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�������ȱ���ȱ��������������Ǳ
����ȱ	������ǰȱ���������ȱ���������ȱ��ǰȱ���¢����ȱ���������¢ȱ��ȱ�������ȱ������¢ǰȱ���¢����ǰȱ�����¢ǯȱ���ǱȱƸşŖȱǻśřśǼȱśŞśȱŗşŖŖǲȱ��¡ǱȱƸşŖȱǻŚŗŜǼȱŘŘŝȱŖŞȱ
63; e-mail: umutgulacti@gmail.com

���������Ǳȱ Many countries set up clinical emergency 
response systems such as medical emergency team, rapid 
response team. But there are still some problems regarding 
���ȱ ����ę�ǰȱ ������ǰȱ ���ȱ �����������¢ȱ ��ȱ ������������ȱ �ȱ
clinical emergency response system. The present study 
evaluated the outcomes of in-hospital cardiopulmonary 
�������������ȱ �����ȱ ������������ȱ ��ȱ ���ȱ ę���ȱ �������������ȱ
the code blue and medical emergency team (MET) system on 
��������������¢ȱ�������������ȱǻ���Ǽȱ�Ĵ�����ȱ��Ȭ��������ǯ
Design: Retrospective study
��Ĵ���ǱȱHarput State Hospital, Department of Emergency 
Medicine, Elazig, Turkey
��������ǱȱAll code blue calls applied in this hospital from 
January 2010 to June 2011were evaluated
������������ǱȱNone
����ȱ �������ȱ ��������Ǳ Rates of return of spontaneous 

circulation (ROSC) and survival to hospital discharge after 
CPR
�������Ǳȱ �ȱ �����ȱ ��ȱ ŘŜŚȱ ����ȱ ����ȱ �����ȱ  ���ȱ ���������ȱ
during study period. There were 186 (70.5%) calls required 
����������¢ȱ ���ȱ �Ĵ����ǰȱ śŖȱ ǻŗŞǯşƖǼȱ �����ȱ ��������ȱ ���¢ȱ
medical treatments, 18 (6.8%) drill calls for code blue team 
and 10 (3.7%) missed calls. ROSC and survival to hospital 
���������ȱ ���ȱŚŗǯŚƖȱ���ȱŜǯŚƖȱ�����������¢ǯȱ����ȱ��ȱ�������ȱ
��ȱ���ȱ�����ȱ ��ȱ����ȱ����ȱ� �ȱ�������ȱ��ȱŝŚǯŝƖȱ��ȱ����ȱ����ȱ
calls. ROSC occurred in 88.2% of VT/VF cases.  A duration of 
���ȱ��ȱ����ȱ����ȱŗśȱ���ȱ ��ȱ�������ȱ��ȱ��Ĵ��ȱ���ȱ��������ȱ
and ROSC (p <0.001).
����������Ǳȱ��������ȱ��ȱ���ȱ�Ĵ�����ȱ��ȱ�ě�����ȱ�¢ȱ����¢ȱ
activation of the code blue system and early response of the 
MET. Therefore, introduction of MET and code blue systems 
is required for all hospitals in the world.

INTRODUCTION
Advances in modern medicine have led to longer 

life expectancy and an increase in chronic diseases. As 
a result, hospitalization ratios, length of stay, number 
of cases requiring emergency intervention and cardiac 
arrest (CA) in-hospital have increased. Despite all 
advances in medicine, the incidence and mortality of CA 
in-hospital is high[1-3]. The real incidence of in-hospital 
��ȱ������ȱ ��ȱ �����¢ȱ ������ę��ȱ���ȱ ��ȱ�����ȱ ���������ȱ
�ě����ȱ�������ȱ��ȱ��������ȱ���ȱ���������ǯȱ��ȱ���������ȱ
��ȱ �����¡������¢ȱ řǯŜȱ Ȭȱ ŚǯŖŘȦŗŖŖŖȱ ��ȱ ���������£��ȱ
patientsǽŚǾ. An advanced cardiac life support protocol 
(ACLS) should be used to maintain adequate 

respiration and circulation for in-hospital patients. 
Therefore, many countries set up clinical emergency 
response systems such as medical emergency team 
(MET), rapid response team, patient-at-risk team 
and critical care outreach team for cardiopulmonary 
resuscitation (CPR) and emergency response[5,6]. But 
�����ȱ ���ȱ �����ȱ ����ȱ ��������ȱ ���������ȱ ���ȱ ����ę�ǰȱ
design, and advisability of implementing a clinical 
emergency response system[2].

Herein, we retrospectively analyzed the 
�¡������ȱ ���������ȱ ���ȱ ��������ȱ ��������ȱ ��ȱ ���ȱ ę���ȱ
comprehensive the code blue and MET system on CPR 
�Ĵ�����ȱ��Ȭ��������ǯ
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MATERIALS AND METHODS
����¢ȱ��Ĵ���

Code blue calls made over an 18-month period 
in our hospital were evaluated retrospectively. Our 
hospital has wards with 180-bed, an emergency 
department with 10-bed, intensive care unit (ICU) 
with 6-bed, and a coronary care unit (CCU) with 10-
���ǯȱ��ȱ�������ȱ��ȱřŞŖǰŖŖŖȱ��������ȱ ���ȱ����Ĵ��ȱ��ȱ
the emergency department and clinics, 1350 patients 
were hospitalized in wards and 215 patients were 
hospitalized in intensive care units during the study 
period.

MET design
In January 2010, we established a MET system called 

Code Blue in hospital. Secondly, a MET including a 
specialist, a nurse, a wheel stretcher employee and 
�ȱ �������¢ȱ �Ĝ���ȱ  ��ȱ �������ǯȱ �����¢ǰȱ ���ȱ ����������ȱ
providers in our hospital and all members of the MET 
were trained for basic life support, ACLS and the 
code blue system by planning an educational course 
�������ǯȱ ��ȱ ����ȱ�����������ȱ���ȱ���������ȱŘŚȱ�����ȱ
a day, 7 days a week, the leader is an anesthesiologist 
or an emergency department physician in day shifts 
ǻ��ę���ȱ ��ȱ ŞǱŖŖȱ ��ȱ ŗśǱśşǼȱ ���ȱ �ȱ ����������ȱ ǻ�������ȱ
internist, cardiologist, pulmonary disease specialist, 
general surgeon, and urologist) in the night shifts 
ǻ��ę���ȱ ��ȱ ŗŜǱŖŖȱ ��ȱ ŖŝǱśşǼǯȱ�ȱ ����ȱ ����ȱ ����ȱ ����ȱ ��ȱ
ę����ȱ���ȱ�¢ȱ���ȱ���ȱ������ȱ��ȱ���ȱ���ȱ��ȱ��ȱ�����ǯȱ���ȱ
���ȱ������ȱ����ȱ����ȱ��ȱ���������ȱ�¢ȱ��������ȱ�ȱ��Ĵ��ȱ
�������ȱ ��ȱ �����ȱ ���ȱ �����Ȃ�ȱ ����ǯȱ ���ȱ ����ȱ ��Ĵ��ȱ
activates a central speaker system which is audible 
����������ȱ ���ȱ��������ȱ ���ȱ �����ę��ȱ ���ȱ ��������ȱ��ȱ
an event. There are emergency care kits and biphasic 
��ę����������ȱ ��ȱ ����¢ȱ  ���ȱ ��ȱ ���ȱ ��������ȱ ���ȱ ���ȱ
MET is responsible to arrive at the location of the code 
blue as soon as possible. 

����ȱ����������
Data were collected from code blue call forms 

including demographic data (date of birth/age and 
sex), underlying diseases, location of the event, date 
���ȱ ����ȱ ��ȱ ������ǰȱ �����ȱ ����ę������ȱ ����ǰȱ ����ȱ ��ȱ
arrival at the scene, the initial cardiac rhythm, the 
status of patients, duration of CPR, outcome of CPR 
and end of event. 

Patients less than 18 years of age, patients having 
incomplete or illegible data in code blue call forms 
and repeated code blue calls were all excluded from 
the scope of this study. Following an activation of 
�¢����ǰȱ�����ȱę����ȱ���ȱ��ȱ ���ȱ����ȱ����ȱ ����ȱ�¢ȱ ���ȱ
MET leader at location of the event were included in 
our study. 
��ȱ��ę���ȱ ���ȱ ������ȱ��ȱ �����������ȱ�����������ȱ

(ROSC) as the presence of a palpable rhythm after 20 
minutes of successful CPR.

�����������ȱ����¢���
Continuous variables were expressed as means and 

SD. Categorical data was expressed as a percentage 
and compared using the chi-square test. Statistical 
�����ę�����ȱ ��ȱ��ę���ȱ��ȱ�ȱǀŖǯŖśǯȱ���ȱ���������ȱ ���ȱ
analyzed by using the Statistical Package for Social 
Sciences (SPSS v17.0).

RESULTS
��ȱ���������ȱ�ȱ�����ȱ��ȱŘŜŚȱ����ȱ����ȱ�����ǯȱ�����ȱ

were 186 (70.5%) calls required immediately CPR 
�Ĵ����ǰȱ śŖȱ ǻŗŞǯşƖǼȱ �����ȱ ��������ȱ ���¢ȱ �������ȱ
treatments, 18 (6.8%) drill calls for code blue team 
and 10 (3.7%) missed calls (Table 1). A total of 78 
calls which did not perform CPR were excluded from 

�������������� ������ȱ��ȱ�����
�ȱƽȱŘŜŚȱǻƖǼ

Received CPR
Received only medical treatment
Drill calls
Missed calls

186 (70.5)
  50 (18.9)
  18 (6.8)
  10 (3.7)

CPR = Cardiopulmonary resuscitation

�����ȱŗǱȱ All code blue calls 

analysis. This left 186 arrests that required CPR. A total 
of 109 (58.6%) patients did not achieve ROSC, while 77 
ǻŚŗǯŚƖǼȱ��������ȱ ��������ȱ ��ȱ �����ȱ���ǯȱ ����ȱ ��ȱ �����ȱ
��������ȱǻŜǯŚƖǼȱ ��ȱ��������ȱ����ȱ ���ȱ����������ȱ
alive from hospital (Table 2). Fifty calls required 
���¢ȱ �������ȱ ����������ǰȱ ȱ  ����ȱ ��������ȱ ŗŚȱ ǻŘŞƖǼȱ
hypotension cases, 10 (20%) tachycardia cases, seven 
ǻŗŚƖǼȱ�¢����������ȱ�����ǰȱ����ȱǻƖŗŞƖǼȱ�¢�����ȱ�����ǰȱ
six (12%) chest-pain cases, three (6%) syncope and  one 
ǻŘƖǼȱ ����������ǯȱ ���ȱ ǻŘƖǼȱ �����ȱ ���ȱ ę��¢ȱ ��������ȱ
who required only medical treatments experienced 
cardiopulmonary arrest subsequently.

���ȱ������ ������ȱ��ȱ��������
�ȱƽȱŗŞŜȱǻƖǼ

Not achieved ROSC
Achieved ROSC
Survived to hospital discharge

109 (58.6)
ȱȱŝŝȱǻŚŗǯŚǼ
ȱȱȱȱśȱȱǻŜǯŚǼ

�����ȱ ŘǱ  Patients who received cardiopulmonary resuscitation 
(CPR) following cardiac or respiratory arrest

ROSC = Rates of return of spontaneous circulation

�����ȱ  ���ȱ şŗȱ ǻŚŞǯşƖǼȱ �������ȱ ���ȱ şśȱ ǻśŗǯŗƖǼȱ
males included in our study sample. The average age 
was 63.8 ± 22.25 for males and 69.3 ± 13.93 for females. 
ROSC after CPR was not related to age and gender 
ǻ�ȱǁŖǯŖśǼǯ���ȱ���������������ȱ��ȱ���ȱ����ȱ����ȱ�����ȱ���ȱ
shown in Table 3. 

Time of arrival was 60 - 90 sec in 72 (27.3%) calls, 
şŖȮŗŘŖȱ���ȱ��ȱŗŘśȱǻŚŝǯŚƖǼȱ�����ȱ���ȱŗŘŗȱȮŘŚŖȱ���ȱ��ȱŜŖȱ
ǻŘřǯŗƖǼȱ�����ǰȱ ������ȱ ����ȱ ȱŘŚŖȱ���ȱ ��ȱę��ȱǻƖŗǯşǼǰȱ���ȱ
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the time was unknown in two calls. Time of arrival at 
���ȱ�����ȱ ��ȱ����ȱ����ȱŘȱ���ȱ��ȱŗşŝȱǻŝŚǯŝƖǼȱ����ȱ����ȱ
�����ǯȱ�ȱ�����ȱ��ȱŝşȱǻŚŘǯśƖǼȱ�����ȱ ���ȱ��������ȱ������ȱ
���ȱ��¢ȱ�����ǰȱŚŜȱǻƖśŞǯŘǼȱ��ȱ ����ȱ���ȱ����ǯȱ�ȱ�����ȱ
of 107 (60.3%) calls were during the night shift, 76 
(71.1%) of which did not achieve ROSC. The rate of 
���ȱ�������ȱ ��ȱ�����ę�����¢ȱ�� ��ȱ���ȱ���ȱ�����ȱ�����ȱ
calls (p <0.001) (Table 3).
��ȱ ��ȱ���������ȱ��ȱşŞȱǻśŞǯŚƖǼȱ��������ǯȱ��ȱ ��ȱ

�����ę�����¢ȱ �������ȱ ��ȱ ����������������ȱ ��ȱ ���ȱ
compared to pulmonary and cardiopulmonary 
�������ȱ ǻ�ȱ ǀŖǯŖśǼǯȱ ���������¢ȱ  ��ȱ �����ę�����¢ȱ
related to unresponsiveness to CPR (p <0.001). A 
duration of CPR less than 15 min was related to 

���������������
Total 
�ȱƽȱŗŞŜȱ

(%)

ROSC

�ȱȬ�����No
�ȱƽȱŗŖşȱ

(%)

Yes
n = 77 

(%)

Sex 
  Female
  Male 
Age, years
ǃŜś
<65

Time of arrest
Day shifts  
(08:00-15:59)
Night shifts 
(16:00-07:59)

Type of arrest
Cardiac arrest
Respiratory arrest
Cardiopulmonary 
arrest

Etiology
Respiratory
Cardiac
Cerebrovascular
Malignity
Renal Failure
Other

Duration of CPR 
�Ĵ����
ǂȱŗśȱ���
ǁŗśȱ���

First monitored 
Rhythm 

VT/VF
Asystole
PEA
Bradycardia
Unknown

Location of Arrest
Ward
CCU/ICU
ED
Other

  
ȱȱşŗȱǻŚŞǯşǼ
  95 (51.1)

106 (52.2)
ȱȱŞŖȱǻŚŝǯŞǼ

ȱȱŝşȱǻŚŘǯśǼ

107 (57.5)

ŗŗŘȱǻśŞǯŚǼ
ȱȱŚŚȱǻŗŝǯśǼ
  
ȱȱŘŖȱǻŘŚǯŗǼ

  66 (35.5)
ȱȱśŚȱǻŘşǯŗǼ
  31 (16.7)
  19 (10.7)
ȱȱŗŖȱǻśǯŚǼ
    6 (3.2)

  
  60 (32.3)
126 (67.7)

  
  17 (9.1)
ȱȱşŚȱǻśŖǯśǼ
ȱȱŚŞȱǻŘśǯŞǼ
  20 (10.8)
    7 (3.8)
 
ȱŝśȱǻŚŖǯřǼ
  97 (52.2)
ȱȱȱȱşȱǻŚǯŞǼ
    5 (2.7)

  
  53 (58.2)
  56 (58.9)

ȱȱŜŘȱǻśŞǯŚǼ
ȱȱŚŝȱǻśŞǯŝǼ

ȱȱřřȱǻŚŗǯŝǼ
  
  76 (71.1)

  
ȱȱŝŘȱǻŜŚǯŘǼ
  17 (38.6)
  
  10 (50)

ȱȱřŗȱǻŚŜǯşǼ
  32 (59.2)
ȱȱŘŖȱǻŜŚǯśǼ
ȱȱŗŜȱǻŞŚǯŘǼ
    6 (60)
ȱȱȱȱŚȱǻŜŜǯŜǼ
   

    5 (8.3)
ŗŖŚȱǻŞŘǯśǼ

    
    2 (11.8)
  57 (60.6)
  37 (77.1)
ȱȱȱȱşȱǻŚśǼ
ȱȱȱȱŚȱǻśŝǯŗǼ

  38 (50.6)
ȱȱŜŚȱǻŜśǯşǼ
ȱȱȱȱŚȱǻŚŚǯŚǼ
ȱȱȱȱŘȱǻŚŖǼ

řŞȱǻŚŗǯŞǼ
řşȱǻŚŗǯŗǼ

ŚŚȱǻŚŗǯŜǼ
řřȱǻŚŗǯŘǼ

ŚŜȱǻśŞǯŘǼ

31(29.9)

ŚŖȱǻřśǯŝǼ
27 (61.3)

10 (50)

35 (53.1)
ŘŘȱǻŚŖǯŞǼ
11 (35.5)
  3 (15.8)
ȱȱŚȱǻŚŖǼ
ȱȱŘȱǻřřǯŚǼ

55 (91.7)
22 (17.5)

15 (88.2)
řŝȱǻřşǯŚǼ
11 (22.9)
11 (55)
ȱȱřȱǻŚŘǯşǼ

řŝȱǻŚşǯŚǼ
řřȱǻřŚǯŗǼ
  5 (55.6)
  3 (60)

ǁȱŖǯŖś

ǁȱŖǯŖś

< 0.001

< 0.05

< 0.001

< 0.001

 

< 0.05

< 0.05

�����ȱřǱ The characteristics of the code blue calls

��Ĵ��ȱ���ȱ��������ȱ���ȱ����ȱǻ�ȱǀŖǯŖŖŗǼǯȱ��������ȱ
with an initial rhythm of pulseless electrical activity 
ǻ���Ǽȱ���ȱ�ȱ�����ę�����¢ȱ�� ��ȱ����ȱ�����ȱǻ�ȱǀŖǯŖśǼȱ
(Table 3).

DISCUSSION
CA and sudden death arrest ratios decreased 

among in-hospital patients after establishment of 
medical emergency teams[2,7,8]. The MERIT study 
revealed that code blue events were more common 
in hospitals with a medical emergency team. Such 
���������ȱ ���ȱ �����ę�����¢ȱ �� ��ȱ ������ȱ �����ȱ ���ȱ
cardiopulmonary arrest ratios[5].

Recent studies have reported ROSC ratios of 
Śśȱ Ȭȱ ŜŖƖȱ ���ȱ ��������ȱ ��ȱ ��������ȱ ���������ȱ ������ȱ
��ȱ ŗŝȱ ȬŗŞǯŚƖǽŚǰşǰŗŖǾ. In this study, rates of ROSC and 
��������ȱ ��ȱ ��������ȱ ���������ȱ ���ȱ ŚŗǯŚƖȱ ���ȱ ŜǯŚƖȱ
respectively. These rates of ROSC and survival to 
hospital discharge were lower than the rates in 
countries with developed MET system for a long time. 
The introduction of MET system in all hospitals and 
����������ȱ�ě����������ȱ�����ȱ�������ȱ����ȱ���ȱ����ȱ
discharge ratios from hospitals.

Signs of physiological instability are evident in 
ŞŖƖȱ��ȱ��ȱ��������ȱŘŚȱ�ȱ�����ȱ ��ȱ ���ȱ��������¢[2,11]. 
���ȱ����������ȱ��������ȱ���ȱ��ę���ȱ��ȱ�����ȱ�������ȱ
in vital signs. In this study, the code blue calls were 
commonly used for cardiopulmonary arrests. This 
may be a factor that might increase the mortality 
in those patients. Moreover, in this study, only one 
patient who did not receive CPR had experienced 
cardiopulmonary arrest, following medical treatment, 
subsequently. Therefore, code blue calls may be used 
more commonly in patients with major changes in 
vital signs. 

Another dilemma for MET system is that the 
�������ȱ���ěȱ��������ȱ��ȱ��������ȱ���ȱ�¢����[7,8,12]. In our 
hospital, there were no criteria for blue code system 
activation. A standard, easy code blue activation rule 
that could be used in all hospitals may help decreasing 
in-hospital mortality. 

Some studies have revealed that age is an 
important predictor of mortality after CPR[13-15], while 
some other studies, including the present one, opines 
that it is not important[16,17]. 

Rates of ROSC and survival to discharge are 
�ě�����ȱ�¢ȱ���ȱ������¢ȱ��ȱ���ȱ���ȱ����ȱ�¢����ȱ���ȱ����ȱ
of arrival to the scene[17,18]. Under the on call system, 
which was designed fully by us, MET arrived to the 
�����ȱ �����ȱŘȱ���ȱ����ȱ���ȱŝŚǯŝƖȱ��ȱ�����ȱ����ȱ����ȱ
calls. In our opinion, the results indicate that this code 
blue system has been running well and we suggest 
that it may be a good option for other hospitals too.

ROSC ratios tend to decrease during night 
shiftsǽŗřǰŗŚǰŗşǾ.  We also found similar results. This may 

ROSC = Rates of return of spontaneous circulation; CPR = 
cardiopulmonary resuscitation; PEA = pulseless electrical activity; 
CCU = coronary care unit; ICU = intensive care unit; 
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��ȱ �������ȱ ��ȱ ����������ȱ ���ȱ ����ě������ȱ ��ȱ ���ȱ
members and healthcare providers performing code 
blue calls, and the lack of specialists who are concerned 
about arrests and CPR, during night shifts. Providing 
�Ĵ������ȱ ���ȱ ����������ȱ ���������ȱ ��ȱ ���ȱ�������ȱ ��ȱ
night shifts may help to reduce the mortality ratios. 

Additionally, studies showed that even in 
developed countries, many of the mistakes during CPR 
are caused by avoidable errors made by healthcare 
providers[20]. A previous study revealed that recurrent 
ACLS courses increase the level of knowledge in 
healthcare providers[21]. For this reason, before MET 
introduction, we trained Basic Life Support, ACLS 
and blue code call to all healthcare providers and all 
members of the MET.

In accordance with the results of other studies[13,18,19], 
ROSC ratio was higher during respiratory arrest and 
�����ę�����¢ȱ �� ��ȱ������ȱ�������ȱ������ǯȱ����������¢ȱ
arrest and upper airway obstructions may be treated 
prior to CA. Adequate and timely response to 
����������¢ȱ ������ȱ  ���ȱ �����ę�����¢ȱ ������ȱ ��������¢ȱ
ratios.

Respiratory and cardiac diseases are common 
causes of cardiopulmonary arrest[10,17]. We found 
similar results. Healthcare providers should be aware 
��ȱ ����ȱ ����ȱ ���ȱ ���ěȱ ������ȱ ��ȱ �������ȱ ��ȱ ��������ȱ
the emergency medical system when indicated by 
patients’ symptoms. 

ROSC and survival to hospital discharge ratios are 
lower in patients with end-stage disease and co-morbid 
disease, malignancy[15]. In this condition, even though 
code blue calls are activated on time, the ROSC and 
survival ratios in hospitalized patients who received 
CPR might be decreased.
����ȱ ���ȱ ������ȱ ��ȱ ���ȱę���ȱ ŗśȱ���ȱ ���ȱ ������ȱ

CPR times are associated with worse ROSC 
outcomes[13]. In this study, all the patients having 
CPR within 15 minutes time, responded well to CPR. 
Early activation of the code blue system, an early 
��������ȱ��ȱ���ȱ���ȱ���ȱ�ě������ȱ���ȱ��¢ȱ������ȱ
the mortality ratios.

Previous studies have shown that most of the 
patients with initial VT/VF rhythm responded to 
CPRǽŚǰŗŖǰŗŚǾ  and patients with an initial rhythm of 
���ȱ����ȱ�����ę�����¢ȱ �� ��ȱ����ȱ������[13,16]. In the 
present study, the ROSC ratios in VT/VF patients were 
�����ę�����¢ȱ ������ȱ ����ȱ ��ȱ ���ȱ ��������ǯȱ ���������ǰȱ
critically ill patients should be monitored and the code 
blue system should be activated in VT/VF rhythms on 
time. 

Limitations
There are some limitations in our study. First, 

this study is a single-center, nonrandomized, 
and observational study. Data were reviewed 

retrospectively from the blue code forms. In particular, 
this might have lead to the emergence of a shorter 
duration than real arrival time at the scene.  Secondly, 
until the MET is established, data of patients who 
received CPR could not be reached in hospital records. 
Therefore, impact of the MET introduction on the 
survival from previous data could not have been fully 
explained. Lastly, we did not have any data to prove 
�ě����������ȱ��ȱ �����������ȱ ����ȱ �ȱ �����������ȱ ��ȱ
��ȱ����ȱ�ě������ȱ��ȱ���ȱ�����ǯȱ

CONCLUSIONS
��������ȱ ��ȱ ���ȱ �Ĵ�����ȱ ��ȱ �ě�����ȱ �¢ȱ ����¢ȱ

activation of the code blue system and early response 
of the MET. In our code blue calls system, MET arrived 
at the scene in two minutes in many part of calls. MET 
activation may be used more commonly in critical 
patients with major changes in vital signs. MET and 
code blue systems should be set up in all hospitals. 
Therefore, rates of ROSC and survival to discharge 
may be increased.
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����������Ǳȱ To determine the number of Saudi adults 
who want to undergo rhinoplasty, to assess their level of 
awareness and to evaluate their nose shape preference
Design: Cross-sectional study. The sample was selected 
�������¢ȱ������ȱ�������ȱŘŖŗŚ
��Ĵ���Ǳ The city of Riyadh, Saudi Arabia with a cluster 
sampling of Riyadh malls
��������Ǳȱ����ȱ�������ȱ����¢Ȭę��ȱ�����ȱ������ȱ ���ȱ��������
������������Ǳ Self-administered questionnaire
����ȱ �������ȱ �������Ǳȱ Number and awareness of 
rhinoplasty
�������Ǳȱ ŝřǯŚƖȱ ��ȱ ������������ȱ ��� ȱ  ���ȱ ����������¢ȱ ��ǯȱ
řŖƖȱ��� ȱ ���ȱ��ě�����ȱ �¢���ȱ ��ȱ ��������ȱ ���ȱ���Ȭ��������ȱ
options. 59.3% did not know its complications. 70% had not 

encountered any information about rhinoplasty from books, 
���������ǯȱŚŖǯŝƖȱ�¡������ȱ���ȱ�������ȱ����ȱ���ȱ����������¢ȱ��ȱ
between 50% and 70%. 29.5% wanted to preform rhinoplasty 
����������ǯȱ ŜŗǯŗƖȱ �����ȱ ����ȱ ��¢����������ȱ �ě����ȱ �����ȱ
explain the reasoning behind rhinoplasty. More than 90% 
desire a straight nose, narrow nostrils and smaller nose 
size. 58.7% and 82% want the nose tip to be up and sharp, 
respectively. Nose length preferences were distributed 
equally among participants. 
�����������Ǳȱ Most of the participants were not aware 
��ȱ ��ě�����ȱ ����������¢ȱ �������ȱ ��ȱ ��ȱ ����������¢Ȃ�ȱ
complications. Most of them thought that the reason 
behind an increasing number of rhinoplasties is a social and 
��¢����������ȱ�ě���ǯ 

INTRODUCTION
Rhinoplasty is a reconstructive plastic surgery, 

usually done to restore the nasal function after 
trauma or to enhance the nose’s appearance. 
Incidence of rhinoplasty is presently increasing 
around the world, especially in the Gulf region. 
According to the International Association of Plastic 
Surgery’s 2013 statistics of the plastic surgeries 
���������ȱ  ���� ���ǰȱ şśŚǰŚŘřȱ ����������¢ȱ
procedures were performed; at 8.2%, it is considered 
��ȱ ��ȱ ���ȱ ę���ȱ ����ȱ �������¢ȱ ���������ȱ �������ȱ
procedure worldwide[1]. Moreover, according to the 
International Association of Plastic Surgery’s 2010 
statistics, Saudi Arabia was one of the top 25 countries 
in the total number of plastic surgeries performed; 
��ȱ ���ȱ ŚśǰřşŞȱ ����������ǰȱ ŜǰŚŖŚȱ  ���ȱ ����������¢ǰȱ
making it the second most common plastic surgery 
in Saudi Arabia[2].

��������ȱ����������
1. To determine the number of Saudi adults who want 

to undergo rhinoplasty 

2. To evaluate Saudi population awareness of 
rhinoplasty options and complications

3. To assess the reasons for the increased demand for 
cosmetic rhinoplasty in Saudi Arabia

Śǯȱ ��ȱ ���������ȱ ���ȱ �������ȱ ����ȱ �����ȱ �����ȱ ���ȱ
Saudi population

SUBJECTS AND METHODS
����¢ȱ������: It is a cross-sectional qualitative study. 
It was conducted in the city of Riyadh, Saudi Arabia. 
The samples were recruited randomly during October 
ŘŖŗŚȱ���ȱ���ȱ��������ȱ������������ȱ ���ȱ��������ȱ�����ȱ
the study and its purpose. 

ȱ����¢ȱ��Ĵ���: Riyadh is the capital city of and largest 
city in Saudi Arabia. It is considered one of the modern 
and highly developed cities in Saudi Arabia, and a 
home to 5.7 million people, 61 percent of which are 
Saudi citizens[3].

����������ȱ�����ȱ����¢: All adults (18-years-old and-
older, Saudis) who are visiting Riyadh malls in all city 
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districts. Participants who had undergone rhinoplasty 
in their lives have been excluded.

����ȱ����������ȱ�������
The research team conducted data collection 

������ȱ �������ȱ ŘŖŗŚǯȱ�����������ȱ  ��ȱ ��������ȱ
through a self-administered questionnaire, consisting 
of 18 questions. The questionnaire addressed the 
following elements: demographic features, rhinoplasty 
� �������ǰȱ ��� �����ȱ��ȱ��ě�����ȱ ���������ȱ �������ȱ
and complications, the number of participants 
who desire their own rhinoplasty, the reasons for 
participants to undergo rhinoplasty and the preferred 
nose shape post-rhinoplasty (see sample questionnaire 
in Appendix).

������ȱ��£�ȱ���ȱ��������ȱ���������
Cluster sampling technique was used to divide 

Riyadh into four clusters, south, north, east and west, 
and two malls were randomly selected in each cluster. 
�����¢�ȱ  ���ȱ ���������ȱ ��ȱ �ȱ �����ȱ ��ȱ śŚśȱ ������ȱ
eligible participants.

Data analysis plan
The data was descriptively analysed using SPSS 

�����������ȱ�������ǯȱ�ȱ �����ȱ��ȱ �����ę�����ȱ ��ȱ ���ȱ ��ȱ
ǻ΅ǼȱǀŖǯŖśǰȱ ���ȱ�ȱ���ę�����ȱ��������ȱ��ȱşśƖǯ

 �������ȱ��������������
Verbal consent was taken from all participants 

before they answered the questionnaires. The consent 
form included, the purpose and objectives of the 
research. No incentive or reward was given to the 
participants. 

RESULTS
�����������ȱ���������������ȱ���ȱ�����������
�ȱ�����ȱ��ȱśŚśȱ������������ȱ ���ȱ��������ǰȱ��ȱ ����ȱ

ŚŗŘȱǻŝśǯŜƖǼȱ ���ȱ�������ȱ���ȱŗřřȱǻŘŚǯŚƖǼȱ ���ȱ�����ǯȱ
��ȱ ��� �ȱ ��ȱ �����ȱ ŗǰȱ ����ȱ ǻŚŖŘǼȱ ��ȱ ���ȱ ��������ȱ
participants were between 18 - 29 years old (73.8%).

With regard to education levelǰȱ ŚŘŘȱ ǻŝŝǯŚƖǼȱ
participants were highly educated, with a bachelor’s 
degree or other higher education. More than half of 
the participants were single:ȱřŜŚȱǻŜŜǯŞƖǼǰȱ��������ȱ��ȱ
only 172 married participants (31.6%).

Regarding rhinoplasty awarenessǰ ����ȱǻŚŖŖǼȱ��ȱ���ȱ
������������ȱǻŝřǯŚƖǼȱ��� ȱ ���ȱ����������¢ȱ��ȱ���ȱ���ȱ
some idea about it. In further questioning, only 177 
ǻřŘǯśƖǼȱ ��ȱ ����ȱ��� ȱ ���ȱ��ě�����ȱ �¢���ȱ ��ȱ ��������ȱ
options and 168 (30.8%), for the non-surgical options 
for rhinoplasty. More than half (323; 59.3%) did not 
��� ȱ �����ȱ ���ȱ �������������ȱ ��ȱ ����������¢ǰȱ řŞŚȱ
(70%) had not encountered or read any information 
about rhinoplasty from books or brochures and 222 
ǻŚŖǯŝƖǼȱ �¡������ȱ ���ȱ �������ȱ ����ȱ ���ȱ ����������¢ȱ ��ȱ

��ȱ ��� ���ȱ śŖƖȱ ���ȱ ŝŖƖǯȱ � �ȱ �������ȱ �����¢Ȭę��ȱ
ǻśŚǯŗƖǼȱ ������������ȱ ���ȱ �ȱ ��������ȱ ��ȱ �ȱ ������ȱ  ��ȱ
underwent rhinoplasty, and 161 (29.5%) actually 
 �����ȱ�����ȱ� �ȱ����������¢ǯȱ����ǰȱŗřśȱǻŘŚǯŞƖǼȱ ���ȱ
interested in performing any other type of plastic 
surgeries. 

When participants were asked for their opinion 
regarding reasons behind undergoing a rhinoplasty, 
������ȱ����ȱǻŘŝŚǲȱśŖǯřƖǼȱ��ȱ����ȱ���������ȱ����ȱ������ȱ
�ě����ȱ  ���ȱ ���ȱ ������ǰȱ ���ȱ ���ȱ �����ȱ ����ȱ ǻŘŝŗǼȱ
������ȱ ǻŚşǯŝƖǼǯȱ �����ȱ �������ȱ �����¢Ȭ�����ȱ ǻŜŗǯŗƖǼȱ
��ȱ ���ȱ�����������ȱ �������ȱ ����ȱ��¢����������ȱ�ě����ȱ
could explain the desire for rhinoplasty. Half of 
the participants (279; 51.2%) agreed that a broken 
nose or functional impairment could be a reason for 
����������¢ǯȱ���¢ȱ ŘŗŚȱ ǻřşǯřƖǼȱ ����ȱ ���ȱ�����ȱ �ě����ȱ
people; moreover, only 170 (31.2%) agreed that the 
�����������¢ȱ���ȱ���¢ȱ������������¢ȱ��ȱ��ě�����ȱ��������ȱ
and non-surgical options in the country could be 
the reason. Most participants disagreed that having 
similar nose shapes among family members explain 
the reason for undergoing a rhinoplasty. 

Most of the participants (511; 93.8%) prefer a 
straight nose. For the nose tip, some participants prefer 
��ȱ ��ȱ ����ȱ ���ȱ ǻřŘŖǲȱ śŞǯŝƖǼǰȱ ���ȱ ŘŘśȱ ǻŚŗǯřƖǼȱ ������ȱ
down nose tip. Four hundred ninety-nine (91.6%) 
������������ȱ �������ȱ ����� ȱ ��������ǰȱ ���ȱ ŚŚŝȱ ǻŞŘƖǼȱ
preferred a sharp nose tip. The ideal nose length was 
�����������ȱ������¢ȱ�����ȱ���ȱ������������ǱȱŘŝŚȱǻśŖǯřƖǼȱ
 �����ȱ�ȱ ����ȱ����ǰȱ ���ȱŘŝŗȱ ǻŚşǯŝƖǼȱ �����ȱ�ȱ �����ȱ
����ǯȱ ����ȱ �������ȱ ���������ȱ ǻşŚǯşƖǼȱ ������������ȱ
preferred a small nose size. Majority of the participants 
(337; 61.8%) wished to have a less prominent side view 
��ȱ ���ȱ ����ǰȱ ���ȱ ŚŜşȱ ǻŞŜǯŗƖǼȱ �����ȱ �ȱ ��������ȱ ����ȱ
from the side view of the face.

	�����ȱ����������
When comparing males’ and females’ knowledge 

and awareness (Table 2), 76.7% of females said they 
had an idea about rhinoplasty compared to 63.2% 
��ȱ�����ǰȱ ����ȱ��ȱ�ȱ�����ę����ȱ��ě������ȱǻp = 0.002). 
�����ȱ�������ǰȱřŞǯŗƖȱ��� ȱ���ȱ��ě�����ȱ�¢���ȱ��ȱ���Ȭ
��������ȱ �������ȱ ���ȱ ����������¢ǰȱ  ���ȱ �ȱ �����ę�����ȱ
level of p = 0.000 compared to males 15.5%. The 
percentage of females who knew the complications of 
rhinoplasty was higher than that of males (p = 0.000). 
��������¢ǰȱŚřǯŚƖȱ��ȱ �������ȱ�¡������ȱ ���ȱ �������ȱ ����ȱ
for rhinoplasty to be 50 - 70% (p = 0.000). Females 
knew more relatives or friends who had undergone 
rhinoplasty (59.7%) compared to males (36.8%) (p = 

0.000). Obviously, more females wanted to perform 
any other type of plastic surgery compared to males 
(p = 0ǯŖŖŖǼǯȱ�����ȱ�������ǰȱşśǯŚƖȱ���������ȱ�ȱ��������ȱ
nose (p = 0ǯŖŖŜǼǰȱ ���ȱ ŜŚǯŗƖȱ ��ȱ �������ȱ ��������ȱ ��ȱ
ŚŘǯŗƖȱ�����ȱ���������ȱ�ȱ����ȱ����ȱ���ȱǻp = 0.000) and 
����� ��ȱ ��������ȱ ǻşŚǯşƖǼȱ ǻp = 0ǯŖŖŖǼǯȱ����ǰȱ ŞŜǯŚƖȱ ��ȱ
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Age (year)
18 - 29 y
30 - 39 y
ŚŖȱȬȱŚşȱ¢
50 - 59 y
60 y and above

Gender 
Male
Female

Marital status 
Single
Married
Widow
Divorced

Education 
Low Education
High Education

Do you have any idea about rhinoplasty?
Yes
No

��ȱ¢��ȱ��� ȱ�����ȱ���ȱ��ě�����ȱ�¢���ȱ��ȱ���Ȭ
surgical options for rhinoplasty?

Yes
No

Do you know about the complications of 
rhinoplasty?

Yes
No

��ȱ¢��ȱ��� ȱ�����ȱ���ȱ��ě�����ȱ�¢���ȱ��ȱ
surgical options for rhinoplasty?

Yes
No

Did you read any information about 
rhinoplasty from books or brochures?

Yes
No

What percentage do you expect for the  success 
of operations rhinoplasty?

Less than 50 %
50 % to 70 %
70 % to 90 %
More than 90 %

Did anyone of your relatives or friends 
underwent a rhinoplasty?

Yes
No

Do you want to do a rhinoplasty?
Yes
No

What do you think is the reason behind 
rhinoplasty? (you can pick more than one)
������ȱ�ě���
��¢����������ȱ�ě���
Broken nose or functional impairment
�����ȱ�ě���
The availability of surgical and non-surgical 
options of rhinoplasty in your country
Genetic. (Most family member have the 
same nose shape)

Do you want to do any other type of plastic 
surgeries?

Yes
No

What type of nose you prefer?
Straight nose
Sloped nose

Nose tip
Up
Down

Nose nostrils
Narrower
Wider

Nose tip
Sharp
Wide

The length of the nose
Longer
Shorter

The size of the nose
Smallest
Largest

Side view of the nose
Less prominent
More prominent

Side view of the nose
Straight
Humped
Sloped

ŚŖŘ
63
59
17
Ś

133
ŚŗŘ

řŜŚ
172

1
8

123
ŚŘŘ

ŚŖŖ
ŗŚś

177
368

222
323

168
377

161
řŞŚ

76
222
176

71

295
250

161
řŞŚ

271
333
279
ŘŗŚ

170

39

135
ŚŗŖ

511
řŚ

73.8
11.6
10.8
3.1
.7

ŘŚǯŚ
75.6

66.8
31.6

.2
1.5

22.6
ŝŝǯŚ

ŝřǯŚ
26.6

32.5
67.5

ŚŖǯŝ
59.3

30.8
69.2

29.5
70.5

13.9
ŚŖǯŝ
32.3
13.0

śŚǯŗ
Śśǯş

29.5
70.5

Śşǯŝ
61.1
51.2
39.3

31.2

7.2

ŘŚǯŞ
75.2

93.8
6.2

58.7
Śŗǯř

91.6
ŞǯŚ

82.0
18.0

50.3
Śşǯŝ

şŚǯş
5.1

61.8
38.2

86.1
9.2
ŚǯŞ

320
225

Śşş
ŚŜ

ŚŚŝ
98

ŘŝŚ
271

517
28

337
208

ŚŜş
50
26

ȱȱ���������ȱ ȱ ȱ ȱȱȱ��������¢ȱȱȱ����������
         N = 545

�����ȱ ŗǱ Demographic characteristics of all participants and 
frequencies in number and percentage

females desired a sharp nose tip compared to males 
ǻŜŞǯŚƖǼȱ ǻp = 0.000), a longer nose (52.9%) of females 
���ȱŚŘǯŗƖȱ��ȱ�����ȱǻp = 0.030); 96.6% of females wanted 
a smaller size nose compared to 89.5% of males (p = 

0.001). For the side view of the nose, 59.0% of females 
selected a less prominent nose, and 89.8% selected a 
��������ȱ ����ȱ ��������ȱ ��ȱ �����ȱ ǻŝŖǯŝƖȱ ���ȱ ŝŚǯŚƖǰȱ
�����������¢Ǽǰȱ ���ȱ�ȱ�����ę�����ȱ�����ȱ��ȱp = 0.016 and 
p = 0.000, respectively.

�������ȱ������ȱ����������
When comparing married participants with single 

participants, the single participants were more aware 
��ȱ����������¢ȱǻŝŞǯřƖǼȱ ���ȱ�ȱ�����ę����ȱ��ě������ȱ��ȱ
(p = 0ǯŖŖŖǼǰȱ���ȱřŚǯşƖȱ��ȱ����ȱ��� ȱ���ȱ��ě�����ȱ���Ȭ
surgical types of rhinoplasty compared to 26.2% of 
married participants (p = 0ǯŖŚřǼǯȱ���ȱ������ȱ������������ȱ
were more aware (p = 0ǯŖŖřǼȱ��ȱ ���ȱ��ě�����ȱ��������ȱ
options. Moreover, 36.0% of married participants 
had read information about rhinoplasty from books 
��ȱ���������ȱ����ȱ���ȱ������ȱ������������ȱȬȱŘŜǯŚƖȱǻp = 
ŖǯŖŘŘǼǰȱ���ȱ����ȱ�������ȱ������������ȱǻŚŚǯŞƖǼȱ�������ȱ
that the success rate for rhinoplasty is between 50% 
and 70% (p = 0.000). 32.1% of the single participants 
wanted rhinoplasty, than the married participants 
- 23.3% (p = 0.035). Regarding preferred nose shape, 
single and married participants agreed on the same 
�����ȱ  ���ȱ ��ȱ �����ę����ȱ ��ě������ǰȱ �¡����ȱ ���ȱ ���ȱ
����ȱ ���Ǳȱ ŜŘǯŚƖȱ ��ȱ �������ȱ ���������ȱ �ȱ ����ȱ ����ȱ ���ȱ
compared to 50.0% of married participants (p = 0.007). 
Table 3 displays detailed results.

���ȱ����������
�������ȱ  ���ȱ ��������ȱ ��� ���ȱ ��ě�����ȱ ���ȱ

groups, which are divided into younger and older 
���ȱ������ǰȱ��ȱ ��� �ȱ ��ȱ �����ȱŚǯȱ���������ȱ������Ȃ�ȱ
knowledge about rhinoplasty, majority of the 
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respondents (77.6%) in the young age group (18 - 29 y) 
 ���ȱ��������ȱ���ȱ�����ȱ��� �����ǰȱ ���ȱ�ȱ�����ę�����ȱ
��ě������ȱ��ȱǻp = 0.000). 67.5% of the young age group 

did not know about non-surgical types of rhinoplasty 
compared to 72.7% of the older age group (ǁ 30 y) 
(p = 0.0122). Approximately, 60% of both the young 

 ���������
��������¢ȱ�ȱǻƖǼ

���Ȭ������ȱ
�Ȭȱ�����Single

N (%)
Married 

N (%)

Do you have any idea about 
rhinoplasty?

Yes
No

��ȱ¢��ȱ��� ȱ�����ȱ���ȱ��ě�����ȱ
types of non-surgical options for 
rhinoplasty?

Yes
No

Do you know about the 
complications of rhinoplasty?

Yes
No

��ȱ¢��ȱ��� ȱ�����ȱ���ȱ��ě�����ȱ
types of surgical options for 
rhinoplasty?

Yes
No

Did you read any information 
about rhinoplasty from books or 
brochures?

Yes
No

What percentage do you expect 
for the success of operations 
rhinoplasty?

Less than 50 %
50 % to 70 %
70 % to 90 %
More than 90 %

Did anyone of your relatives or 
friends underwent a rhinoplasty?

Yes
No

Do you want to do a rhinoplasty?
Yes
No

Do you want to do any other type 
of plastic surgeries?

Yes
No

What type of nose you prefer?
Straight nose
Sloped nose

Nose tip
Up
Down

Nose nostrils
Narrower
Wider

Nose tip
Sharp
Wide

The length of the nose
Longer
Shorter

The size of the nose
Smallest
Largest

Side view of the nose
Less prominent
More prominent

Side view of the nose
Straight
Humped
Sloped

285 (78.3)
  79 (21.7)

ŗŘŝȱǻřŚǯşǼ
237 (65.1)

ŗśŗȱǻŚŗǯśǼ
213 (58.5)

ŗŘŜȱǻřŚǯŜǼ
ŘřŞȱǻŜśǯŚǼ

ȱȱşŜȱǻŘŜǯŚǼ
268 (73.6)

  36 (9.9)
ŗŚŚȱǻřşǯŜǼ
132 (36.3)
ȱȱśŘȱǻŗŚǯřǼ

ŗŞŝȱǻśŗǯŚǼ
ŗŝŝȱǻŚŞǯŜǼ

117 (32.1)
ŘŚŝȱǻŜŝǯşǼ

ȱȱşŖȱǻŘŚǯŝǼ
ŘŝŚȱǻŝśǯřǼ

337 (92.6)
ȱȱŘŝȱǻŝǯŚǼ

ŘŘŝȱǻŜŘǯŚǼ
137 (37.6)

336 (92.3)
  28 (7.7)

301 (82.7)
  63 (17.3)

ŗŝŜȱǻŚŞǯŚǼ
188 (51.6)

350 (96.2)
ȱȱŗŚȱǻřǯŞǼ

225 (61.8)
139 (38.2)

317 (87.1)
  28 (7.7)
  19 (5.2)

ŗŗŖȱǻŜŚǯŖǼ
  62 (36.0)

ȱȱŚśȱǻŘŜǯŘǼ
127 (73.8)

ȱȱŜŜȱǻřŞǯŚǼ
106 (61.6)

  38 (22.1)
ŗřŚȱǻŝŝǯşǼ

  62 (36.0)
ŗŗŖȱǻŜŚǯŖǼ

  37 (21.5)
ȱȱŝŝȱǻŚŚǯŞǼ
  39 (22.7)
  19 (11.0)

103 (59.9)
ȱȱŜşȱǻŚŖǯŗǼ

ȱȱŚŖȱǻŘřǯřǼ
132 (76.7)

ȱȱŚŗȱǻŘřǯŞǼ
131 (76.2)

166 (96.5)
    6 (3.5)

  86 (50.0)
  86 (50.0)

156 (90.7)
  16 (9.3)

139 (80.8)
  33 (19.2)

  92 (53.5)
ȱȱŞŖȱǻŚŜǯśǼ

160 (93.0)
  12 (7.0)

108 (62.8)
ȱȱŜŚȱǻřŝǯŘǼ

ŗŚŚȱǻŞřǯŝǼ
  21 (12.2)
ȱȱȱȱŝȱǻŚǯŗǼ

0.000

ŖǯŖŚř

ŖǯŚşř

0.003

0.022

0.000

0.065

0.035

0.832

0.077

0.007

0.526

0.597

0.267

0.115

0.828

ŖǯŘŗŚ

�����ȱ řǱȱ �������ȱ ������ȱ ����������ȱ ���ȱ ���ȱ ��ě�����ȱ ���������ȱ ��ȱ
the study survey in number and percentage for single and married 
�����������ǰȱ ���ȱ���Ȭ������ȱ�������ȱ�����������ȱ�����ę�����ȱ��ȱ�ȱƽȱǀŖǯŖś

 ���������
��������¢ȱ�ȱǻƖǼ

���Ȭ������ȱ
�Ȭȱ�����Male

N (%)
Female
N (%)

Do you have any idea about 
rhinoplasty?

Yes
No

��ȱ¢��ȱ��� ȱ�����ȱ���ȱ��ě�����ȱ
types of non-surgical options for 
rhinoplasty?

Yes
No

Do you know about the 
complications of rhinoplasty?

Yes
No

��ȱ¢��ȱ��� ȱ�����ȱ���ȱ��ě�����ȱ
types of surgical options for 
rhinoplasty?

Yes
No

Did you read any information 
about rhinoplasty from books or 
brochures?

Yes
No

What percentage do you expect 
for the success of operations 
rhinoplasty?

Less than 50 %
50 % to 70 %
70 % to 90 %
More than 90 %

Did anyone of your relatives or 
friends underwent a rhinoplasty?

Yes
No

Do you want to do a rhinoplasty?
Yes
No

Do you want to do any other type 
of plastic surgeries?

Yes
No

What type of nose you prefer?
Straight nose
Sloped nose

Nose tip
Up
Down

Nose nostrils
Narrower
Wider

Nose tip
Sharp
Wide

The length of the nose
Longer
Shorter

The size of the nose
Smallest
Largest

Side view of the nose
Less prominent
More prominent

Side view of the nose
Straight
Humped
Sloped

ȱȱŞŚȱǻŜřǯŘǼ
ȱȱŚşȱǻřŜǯŞǼ

  20 (15.0)
113 (85.0)

ȱȱřřȱǻŘŚǯŞǼ
100 (75.2)

ȱȱřřȱǻŘŚǯŞǼ
100 (75.2)

ȱȱřŘȱǻŘŚǯŗǼ
101 (75.9)

  11 (8.3)
ȱȱŚřȱǻřŘǯřǼ
ȱȱŚřȱǻřŘǯřǼ
  36 (27.1)

ȱȱŚşȱǻřŜǯŞǼ
ȱȱŞŚȱǻŜřǯŘǼ

  31 (23.3)
102 (76.7)

  17 (12.8)
116 (87.2)

118 (88.7)
  15 (11.3)

ȱȱśŜȱǻŚŘǯŗǼ
  77 (57.9)

108 (81.2)
  25 (18.8)

ȱȱşŗȱǻŜŞǯŚǼ
ȱȱŚŘȱǻřŗǯŜǼ

ȱȱśŜȱǻŚŘǯŗǼ
  77 (57.9)

119 (89.5)
ȱȱŗŚȱǻŗŖǯśǼ

ȱȱşŚȱǻŝŖǯŝǼ
  39 (29.3)

ȱȱşşȱǻŝŚǯŚǼ
  21 (15.8)
  13 (9.8)

316 (76.7)
  96 (23.3)

157 (38.1)
255 (61.9)

ŗŞşȱǻŚśǯşǼ
ŘŘřȱǻśŚǯŗǼ

135 (32.8)
277 (67.2)

129 (31.3)
283 (68.7)

  65 (15.8)
ŗŝşȱǻŚřǯŚǼ
133 (32.3)
  35 (8.5)

ŘŚŜȱǻśşǯŝǼ
ŗŜŜȱǻŚŖǯřǼ

130 (31.6)
ŘŞŘȱǻŜŞǯŚǼ

118 (28.6)
ŘşŚȱǻŝŗǯŚǼ

řşřȱǻşśǯŚǼ
ȱȱŗşȱǻŚǯŜǼ

ŘŜŚȱǻŜŚǯŗǼ
ŗŚŞȱǻřśǯşǼ

řşŗȱǻşŚǯşǼ
  21 (5.1)

řśŜȱǻŞŜǯŚǼ
  56 (13.6)

218 (52.9)
ŗşŚȱǻŚŝǯŗǼ

398 (96.6)
ȱȱŗŚȱǻřǯŚǼ

ŘŚřȱǻśşǯŖǼ
ŗŜşȱǻŚŗǯŖǼ

370 (89.8)
  29 (7.0)
  13 (3.2)

0.002

0.000

0.000

ŖǯŖŞŚ

0.111

0.000

0.000

0.070

0.000

0.006

0.000

0.000

0.000

0.030

0.001

0.016

0.000

�����ȱŘǱȱ	�����ȱ����������ȱ���ȱ���ȱ��ě�����ȱ���������ȱ��ȱ���ȱ����¢ȱ
�����¢ȱ��ȱ������ȱ���ȱ����������ȱƖǲȱ�ȱƽȱŞŚȱ���ȱ�����ȱ���ȱ�ȱƽȱřŗŜȱ���ȱ
�������ǰȱ ���ȱ���Ȭ������ȱ�������ȱ�����������ȱ�����ę�����ȱ��ȱ�ȱƽȱǀŖǯŖś
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and old age groups did not know about complications 
of rhinoplasty; 33% of the young age group knew 
about the complications of rhinoplasty, while only 23% 
of the older age group knew about it (p = 0.729). 66.7% 
��ȱ���ȱ¢����ȱ���ȱ�����ȱ��� ȱ�����ȱ��ě�����ȱ��������ȱ
options, compared to 76.2% of the old age group with 
�ȱ�����ę�����ȱ��ě������ȱ��ȱǻp =ȱŖǯŖŖřŚǼǯȱřŜǯŚƖȱ����ȱ���ȱ
older age group received information from books and 
brochures, compared to 27% of the younger age group 
(p = 0.037). When asked about the success rate of this 
procedure, 39.1% of the younger age group thought 
��ȱ  ��ȱ ��� ���ȱ śŖȱ Ȭȱ ŝŖƖȱ �������ȱ ŚśǯśƖȱ ��ȱ ���ȱ �����ȱ
age group (p = 0.000). While 32.8% of the younger age 
group wanted a rhinoplasty, 79.7% of the older age 
group did not want to do it (p = 0.005).

93.8% of both the age groups preferred a straight 
����ǯȱ ŜřǯŚƖȱ ��ȱ ���ȱ ¢������ȱ ���ȱ �����ȱ ���������ȱ ���ȱ
����ȱ ���ȱ ��ȱ ��ȱ ��ȱ ���ȱ ŚśǯśƖȱ ��ȱ ���ȱ �����ȱ ���ȱ �����ȱ
preferred the same (p = 0.000). Regarding the nostrils, 
majority of both age groups (91.6%) preferred it to be 
narrower, and 82% of both groups wanted their nose 
tip to be sharp. Almost 50% of both age groups wanted 
�ȱ ������ȱ ����ǯȱ����ȱ ������������ȱ ǻşŚǯşƖǼȱ ��ȱ ����ȱ ���ȱ
age groups wanted a smaller nose size. 61.8% of both 
age groups wanted their side view of the nose to be 
less prominent, and 86.1% wanted it to be straight.

���������ȱ����������
A comparison between participants’ education 

(low education and high education) is presented in 
�����ȱ śǯȱ ŝřǯŚƖȱ ��ȱ ����ȱ ������ȱ ����ȱ ���¢ȱ ��� ȱ �����ȱ
rhinoplasty. 67.5% of both education groups did not 
��� ȱ�����ȱ���ȱ��ě�����ȱ�¢���ȱ��ȱ���Ȭ��������ȱ�������ȱ
for rhinoplasty, 59.3% of both the education groups 
did not know about any complications and 69.2% of 
both education groups did not know about surgical 
options for rhinoplasty. On the other hand, 70.5% of 
both the groups had not read any information from 
�����ȱ ��ȱ ���������ǰȱ  ���ȱ ��ȱ �����������ȱ �����ę�����ȱ
��ě������ȱ��� ���ȱ���ȱ������ǯ

When asked about the success of rhinoplasty, 
most of the respondents from both education groups 
�������ȱ ��ȱ ��ȱ��� ���ȱśŖȱ Ȭȱ ŝŖƖȱ�������ȱ ����Ǳȱ ŚŞǯŖƖȱ
of low education participants and 38.6% of high 
���������ȱ������������ǰȱ ���ȱ�ȱ�����ę�����ȱ��ě������ȱ
of (P =ȱ ŖǯŖŘŞǼǯȱ śŚǯŗƖȱ��ȱ ����ȱ������ȱ��� ȱ�ȱ ��������ȱ
or friend who had undergone rhinoplasty. 70.5% of 
both education groups did not want a rhinoplasty 
themselves, and 75.2% of them did not want any other 
type of plastic surgery.

Regarding preference, 93.8% of both the age 
groups preferred a straight nose, 58.7% of them 
preferred a high nose tip, 91.6% preferred narrow 
nostrils and 82.0% prefer a sharp nose tip. Half of 
����ȱ������ȱ���������ȱ�ȱ����ȱ����ǰȱ���ȱşŚǯşƖȱ��ȱ����ȱ

���������ȱ��ȱ���ȱ����¢
��������¢ȱ�ȱǻƖǼ

���Ȭ������ȱ
�Ȭȱ�����ŗŞȱȬȱŘşȱ¢

N (%)
ǁȱřŖȱ¢ȱ
N (%)

Do you have any idea about 
rhinoplasty?

Yes
No

��ȱ¢��ȱ��� ȱ�����ȱ���ȱ��ě�����ȱ
types of non-surgical options for 
rhinoplasty?

Yes
No

Do you know about the 
complications of rhinoplasty?

Yes
No

��ȱ¢��ȱ��� ȱ�����ȱ���ȱ��ě�����ȱ
types of surgical options for 
rhinoplasty?

Yes
No

Did you read any information 
about rhinoplasty from books or 
brochures?

Yes
No

What percentage do you expect 
for the success of operations 
rhinoplasty?

Less than 50 %
50 % to 70 %
70 % to 90 %
More than 90 %

Did anyone of your relatives or 
friends underwent a rhinoplasty?

Yes
No

Do you want to do a rhinoplasty?
Yes
No

Do you want to do any other type 
of plastic surgeries?

Yes
No

What type of nose you prefer?
Straight nose
Sloped nose

Nose tip
Up
Down

Nose nostrils
Narrower
Wider

Nose tip
Sharp
Wide

The length of the nose
Longer
Shorter

The size of the nose
Smallest
Largest

Side view of the nose
Less prominent
More prominent

Side view of the nose
Straight
Humped
Sloped

312 (77.6)
şŖȱǻŘŘǯŚǼ

ŗřŞȱǻřŚǯřǼ
ŘŜŚȱǻŜśǯŝǼ

ŗŜŘȱǻŚŖǯřǼ
ŘŚŖȱǻśşǯŝǼ

ŗřŚȱǻřřǯřǼ
268 (66.7)

109 (27.1)
293 (72.9)

ŚŗȱǻŗŖǯŘǼ
157 (39.1)
ŗŚśȱǻřŜǯŗǼ
śşȱǻŗŚǯŝǼ

ŘŗŝȱǻśŚǯŖǼ
ŗŞśȱǻŚŜǯŖǼ

132 (32.8)
270 (67.2)

ŗŖŘȱǻŘśǯŚǼ
řŖŖȱǻŝŚǯŜǼ

375 (93.3)
27 (6.7)

ŘśśȱǻŜřǯŚǼ
ŗŚŝȱǻřŜǯŜǼ

372 (92.5)
30 (7.5)

330 (82.1)
72 (17.9)

ŗşŜȱǻŚŞǯŞǼ
206 (51.2)

řŞŚȱǻşśǯśǼ
ŗŞȱǻŚǯśǼ

253 (62.9)
ŗŚşȱǻřŝǯŗǼ

351 (87.3)
31 (7.7)
20 (5.0)

88 (61.5)
55 (38.5)

39 (27.3)
ŗŖŚȱǻŝŘǯŝǼ

ŜŖȱǻŚŘǯŖǼ
83 (58.0)

řŚȱǻŘřǯŞǼ
109 (76.2)

śŘȱǻřŜǯŚǼ
91 (63.6)

řśȱǻŘŚǯśǼ
ŜśȱǻŚśǯśǼ
31 (21.7)
ȱŗŘȱǻŞǯŚǼȱȱȱ

ŝŞȱǻśŚǯśǼ
ŜśȱǻŚśǯśǼ

29 (20.3)
ŗŗŚȱǻŝşǯŝǼ

33 (23.1)
110 (76.9)

136 (95.1)
ŝȱǻŚǯşǼ

ŜśȱǻŚśǯśǼ
ŝŞȱǻśŚǯśǼ

127 (88.8)
16 (11.2)

117 (81.8)
26 (18.2)

ŝŞȱǻśŚǯśǼ
ŜśȱǻŚśǯśǼ

133 (93.0)
10 (7.0)

ŞŚȱǻśŞǯŝǼ
śşȱǻŚŗǯřǼ

118 (82.5)
19 (13.3)
ŜȱǻŚǯŘǼ

0.000

0.122

0.729

ŖǯŖřŚ

0.037

0.000

0.907

0.005

0.585

ŖǯŚřş

0.000

0.169

ŖǯşŚŘ

ŖǯŘřŚ

ŖǯŘŚŘ

0.375

0.136

�����ȱ ŚǱȱ���ȱ ����������ȱ ���ȱ ���ȱ ��ě�����ȱ ���������ȱ ��ȱ ���ȱ ����¢ȱ
survey in number and percentage of age 18-29 y and age 30 y and 
�����ǰȱ ���ȱ���Ȭ������ȱ�������ȱ�����������ȱ�����ę�����ȱ��ȱ�ȱƽȱǀŖǯŖś
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education groups’ participants wanted a small size 
nose. Regarding the side view of the nose, 61.8% of 
both groups wanted it more prominent, and 86.1% of 
both education groups wanted a straight side view of 
the nose. 

DISCUSSION
Due to the increasing number of plastic surgeries, 

and rhinoplasty in particular, the present study 
�Ĵ�����ȱ ��ȱ ���������ȱ ���ȱ ������ȱ ��ȱ �����ȱ ������ȱ
who desire rhinoplasty; their level of awareness 
regarding rhinoplasty options, complications and 
���ȱ �����ę�������ȱ ������ȱ ����������¢ǲȱ ���ȱ ����ȱ
importantly, what nose shape people desire. Results 
indicated that most of the participants thought they 
had an idea about rhinoplasty, but when questioned 
�������ǰȱ���¢ȱ�ȱ�� ȱ��ȱ����ȱ��� ȱ��ě�����ȱ��������ȱ���ȱ
non-surgical options for rhinoplasty or are aware of 
the complications of rhinoplasty. The results showed 
that a large portion of participants had not read 
about rhinoplasty in books or brochures; this lack of 
� �������ȱ��¢ȱ��ȱ�Ĵ�������ȱ��ȱ���ȱ����ȱ��ȱ�����������ȱ
provided to the targeted community members 
�������ȱ ��ě�����ȱ �����ȱ ����ȱ �����ǰȱ ����£����ȱ ���ȱ
radio or television programs by the specialized health 
care providers.

Also, results showed that 29.5% of participants 
actually wanted a rhinoplasty, which is a high 
percentage from randomly selected participants 
��������ȱ��ȱ�����ȱ�������ȱ��ȱ���ȱ����������ǲȱ����ȱŘŚǯŞƖȱ
of our participants are willing to undergo other types 
of plastic surgeries. A study conducted in Iran in 2012 
of 320 female students found that more than half of 
the respondents wanted to have their noses done for 
cosmetic reasons only. More than half of those students 
did not know about the complicationsǽŚǾ. In our study, 
�����ȱ ��ȱ �ȱ �����ę����ȱ ��ě������ȱ ��� ���ȱ����ȱ ���ȱ
female respondents when they were asked about their 
chances of having rhinoplasty or any other type of 
plastic surgery. This is, perhaps, not unanticipated, 
given the superior sociocultural burden on women to 
�������ȱ������ȱ��ȱ��¢�����ȱ�Ĵ�����������ǯ

Results showed that more than half of participants 
knew a friend or a relative who had a rhinoplasty; 
knowing someone close and seeing their results 
����Ȭ����������¢ȱ ���ȱ������¢ȱ ��Ě�����ȱ���Ȃ�ȱ��������ȱ
to have their own rhinoplasty. A 2005 study of 
female undergraduates by Delinsky addresses the 
personal and vicarious experience and the likelihood 
��ȱ ����������ȱ ��������ȱ ������¢ǯȱ �ȱ ��¢ȱ ę�����ȱ ��ȱ
Delinsky’s study was that the greater the vicarious 
experience of friends and family who had undergone 
cosmetic surgery, greater is the likelihood of 
participants undergoing their own cosmetic surgery 
in the future[5].

���������ȱ��ȱ���ȱ����¢

��������¢ȱ�ȱǻƖǼ

���Ȭ������ȱ
�Ȭȱ�����

�� ȱ
���������

N (%)

High
���������

N (%)

Do you have any idea about 
rhinoplasty?

Yes
No

��ȱ¢��ȱ��� ȱ�����ȱ���ȱ��ě�����ȱ
types of non-surgical options for 
rhinoplasty?

Yes
No

Do you know about the 
complications of rhinoplasty?

Yes
No

��ȱ¢��ȱ��� ȱ�����ȱ���ȱ��ě�����ȱ
types of surgical options for 
rhinoplasty?

Yes
No

Did you read any information 
about rhinoplasty from books or 
brochures?

Yes
No

What percentage do you expect 
for the success of operations 
rhinoplasty?

Less than 50 %
50 % to 70 %
70 % to 90 %
More than 90 %

Did anyone of your relatives or 
friends underwent a rhinoplasty?

Yes
No

Do you want to do a rhinoplasty?
Yes
No

Do you want to do any other type 
of plastic surgeries?

Yes
No

What type of nose you prefer?
Straight nose
Sloped nose

Nose tip
Up
Down

Nose nostrils
Narrower
Wider

Nose tip
Sharp
Wide

The length of the nose
Longer
Shorter

The size of the nose
Smallest
Largest

Side view of the nose
Less prominent
More prominent

Side view of the nose
Straight
Humped
Sloped

ŞşȱǻŝŘǯŚǼ
řŚȱǻŘŝǯŜǼ

ŚŚȱǻřśǯŞǼ
ŝşȱǻŜŚǯŘǼ

ŚřȱǻřśǯŖǼ
80 (65.0)

39 (31.7)
ŞŚȱǻŜŞǯřǼ

39 (31.7)
ŞŚȱǻŜŞǯřǼ

21 (17.1)
śşȱǻŚŞǯŖǼ
35 (28.5)

8 (6.5)

72 (58.5)
śŗȱǻŚŗǯśǼ

ŚřȱǻřśǯŖǼ
80 (65.0)

ŚŘȱǻřŚǯŗǼ
81 (65.9)

112 (91.1)
11 (8.9)

ŜŚȱǻśŘǯŖǼ
śşȱǻŚŞǯŖǼ

ŗŗŖȱǻŞşǯŚǼ
13 (10.6)

şŚȱǻŝŜǯŚǼ
29 (23.6)

śŜȱǻŚśǯśǼ
ŜŝȱǻśŚǯśǼ

113 (91.9)
10 (8.1)

ŝŞȱǻŜřǯŚǼ
ŚśȱǻřŜǯŜǼ

103 (83.7)
11 (8.9)

9 (7.3)

311 (73.7)
111 (26.3)

133(31.5)
289 (68.5)

ŗŝşȱǻŚŘǯŚǼ
ŘŚřȱǻśŝǯŜǼ

129 (30.6)
ŘşřȱǻŜşǯŚǼ

122 (28.9)
300 (71.1)

55 (13.0)
163 (38.6)
ŗŚŗȱǻřřǯŚǼ
ŜřȱǻŗŚǯşǼ

223 (52.8)
ŗşşȱǻŚŝǯŘǼ

118 (28.0)
řŖŚȱǻŝŘǯŖǼ

93 (22.0)
329 (78.0)

řşşȱǻşŚǯśǼ
23 (5.5)

256 (60.7)
166 (39.3)

389 (92.2)
33 (7.8)

353 (83.6)
ŜşȱǻŗŜǯŚǼ

218 (51.7)
ŘŖŚȱǻŚŞǯřǼ

ŚŖŚȱǻşśǯŝǼ
ŗŞȱǻŚǯřǼ

ŘśşȱǻŜŗǯŚǼ
163 (38.6)

366 (86.7)
39 (9.2)
ŗŝȱǻŚǯŖǼ

0.767

0.375

0.139

0.810

0.550

0.028

0.265

ŖǯŗřŚ

0.006

0.159

0.087

ŖǯřřŚ

0.066

0.231

0.088

0.682

0.322

�����ȱ śǱȱ ���������ȱ ����������ȱ ���ȱ ���ȱ ��ě�����ȱ ���������ȱ ��ȱ ���ȱ
study survey in number and percentage for high and low education, 
 ���ȱ���Ȭ������ȱ�������ȱ�����������ȱ�����ę�����ȱ��ȱ�ȱƽȱǀŖǯŖś

The Number and Awareness of Rhinoplasty and People Preferences of the Shape of Nose
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In our study, participants believed that social and 
��¢����������ȱ�ě����ȱ���ȱ����������ȱ���������¢ȱ ���ȱ���ȱ
most common reasons to undergo rhinoplasty. Also, 
������ȱŚŖƖȱ��ȱ������������ȱ�������ȱ����ȱ�����ȱ�ě����ȱ
increased the likelihood of undergoing rhinoplasty, in 
contrast to a study by Brown published in 2007, which 
�����ȱ����ȱ�����ȱ�¡������ȱ���ȱ���ȱ�����ę�����¢ȱ�������ȱ
any likelihood of undergoing cosmetic procedures[6].

In our study, we found the ideal nose shape desired 
by Saudi participants was a straight nose with high 
���ę��ǰȱ �����ȱ ���ȱ ���ȱ ����� ȱ ��������ǰȱ ���ȱ �ȱ �����ȱ
nose with a straight and less prominent side view. 
With regard to nose length, the participants equally 
preferred short and long noses. In comparison to a 
study done of a Korean population, the preferred 
nose shape was of nasal height 6 mm, straight shape 
of the dorsum, 35 degree nasofacial angle, 105 degree 
tip angle, straight axis of the alar, smooth concave and 
straight shape of the columella limb and the smooth, 
concave shape of the subnasal segment[7]ǯȱ ��ȱ �ȱ ŘŖŗŚȱ
����¢ǰȱ �������ȱ ��������ȱ ���ȱ �����ę��ȱ ���ȱ �ȱ �������ȱ
nose, decreased nose projection and an elevated low-
���ę��ȱ���[8]. 

When classifying the participants according to age, 
the younger population was more aware of rhinoplasty 
����ȱ���ȱ�����ȱ���ȱ�����ǰȱ���������ȱ��ě�����ȱ�¢���ȱ��ȱ
surgical and non-surgical rhinoplasty as well as the 
�������������ȱ��������ǯȱ����ȱ��ě������ȱ�����ȱ��ȱ���ȱ��ȱ
the fact that the younger age group is more concerned 
about their appearance and look; so they have read 
about it more than the older generation. 

Regarding the shape of the nose, both the age groups 
wanted a smaller nose size, less prominent on the side 
view and straighter. Both the less and highly educated 
were found to be equally aware about rhinoplasty, 
��ě�����ȱ ��������ȱ ���ȱ ���Ȭ��������ȱ �������ǰȱ �������ȱ
complications and the success rate.

CONCLUSION
In conclusion, most of the participants were 

found to be not aware of the varying types of surgical 
and non-surgical options of rhinoplasty and of the 
potential complications involved in it. With regard to 
the purpose of undergoing rhinoplasty, participants 
�������ȱ����ȱ������ȱ���ȱ��¢����������ȱ�ě����ȱ ���ȱ���ȱ
reason behind the increase in such surgeries. Also, 
�������Ȃȱ ���ȱ ���������Ȃȱ ��Ě�����ȱ ��ȱ �ȱ�����ȱ������ǰȱ
since most of the participants knew someone who 
had undergone a rhinoplasty. A good number of 
participants wanted to undergo rhinoplasty or other 
type of plastic surgery. Regarding the shape of the 
nose, most of the participants favoured a straight, high 
and sharp nose tip with narrow nostrils and small in 
size with a less prominent and straight side view of 
the face. 

���������������
As the number of rhinoplasty surgeries continues to 

increase, we recommend further research regarding the 
causes of this increase. We also recommend doing more 
campaigns to increase awareness of rhinoplasty. Since 
most of the participants (61%) in our study suggested 
that the reason behind rhinoplasty is psychological, we 
suggest rhinoplasty clinics implement psychological 
evaluation and psychotherapy programs to assess 
such patients. 
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ABSTRACT

Xue-Jiao Sun, Yang Zhang, Zhi-Yi He 
����������¢ȱ��������ǰȱ���ȱ�����ȱ�Ĝ������ȱ
�������ȱ��ȱ	����¡�ȱ�������ȱ���������¢ǰȱ�������ǰȱ��ȱ�����

Invasive aspergillosis is a rapid, progressive, and often 
fatal disease that usually �ě���� immunocompromised 
patients. Opportunistic invasive fungal infections can 
occur in patients with severe diseases, such as severe 
hepatic disease although they are immunocompetent. We 
report a successful case of treatment with itraconazole 
for a 31-year-old patient with severe chronic hepatitis B 

(CHB) complicated with disseminated aspergillosis that 
rapidly progressed to �ě��� his respiratory and central 
nervous systems as well as the eye. We discussed our 
experience and recognized that invasive aspergillosis 
should be considered in severe CHB patients who 
develop acute respiratory failure or uncontrollable 
pulmonary infection. 

KEY WORDS: antifungal therapy, hepatic failure, immunosuppression, pulmonary infection, tissue transplant

�������ȱ��������������ȱ��Ǳ
���Ȭ��ȱ
�ǰȱ��ǰȱ ���ǯȱ ����������¢ȱ��������ǰȱ ���ȱ �����ȱ�Ĝ������ȱ
�������ȱ ��ȱ 	����¡�ȱ�������ȱ���������¢ǯȱ�������ǰȱ śřŖŖŘŗǰȱ ��ȱ�����ǯȱ ���Ǳȱ ƸŞŜȱ
18778017698; Fax: 86-7715356702; E-mail: zhiyi-river@163.comȱ 

INTRODUCTION 
Invasive aspergillosis is a serious complication of 

solid tissue transplant and cancer patients. Invasive 
pulmonary aspergillosis has been described in patients 
with immunocompetence or immunosuppression, 
such as patients with diabetic mellitus[1], chronic 
obstructive pulmonary disease (COPD)[2] and chronic 
liver disease[3]. Without adequate therapy, invasive 
pulmonary aspergillosis can be complicated by 
dissemination to the central nervous system (CNS) 
or by extension to other intra-thoracic structures, 
including the heart. Recent studies have shown that 
invasive pulmonary aspergillosis can also occur in 
patients with acute hepatic failure associated with 
malignancy or prolonged treatment with antibiotics 
and steroids[Ś, 5]. However, there is no report about 
the case of invasive systemic aspergillosis in patients 
with hepatic failure.

Voriconazole has been recommended for the 
treatment of invasive aspergillosis; however, it can 
cause mucormycosis[6, 7]. Liposomal amphotericin 
B, caspofungin, and itraconazole have been used as 
alterative medicines. Here, we report a successful 
case of treatment with itraconazole in a severe 
CHB patient with rapidly progressive systemic 
aspergillosis that �ě����� his respiration, CNS and 

eye. We recognized that the importance of early 
diagnosis of invasive aspergillosis and treatment 
with anti-fungal medicines to support the survival of 
the patient. We, here, discuss ����Ě¢ our experience.

CASE REPORT
A 31-year-old Chinese man with a 7-year history 

of hepatitis B presented with general fatigue, appetite 
loss and jaundice for ŗŚ days. His hepatic function 
had been abnormal for more than seven years and he 
had been treated with medicines �������Ĵ����¢. He 
was a blue-collar worker and had no history of blood 
transfusion or drug abuse.

He visited a local hospital for his 3 days of jaundice, 
general fatigue and fever, and was ����Ĵ�� to the 
hospital with a diagnosis of severe CHB, billiard tract 
infection and spontaneous peritonitis. He was treated 
with commonly used antibiotics, plasma transfusion 
and oral prednisolone (30 mg/per day). Although 
his fever was controlled, his jaundice worsened. Ten 
days after hospitalization, he was transferred to our 
hospital.

On admission, his body temperature was 36.5ȱǚC, 
and physical examination revealed severe icterus and 
abdomen shifting dullness. Laboratory tests indicated 
that he had abnormal hepatic function (Table 1), and 

Case Report
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was positive for the HBV-DNA test (Śǯś × 105 copies/
mL), suggesting active hepatitis B. His liver displayed 
��ě��� hepatic parenchymal disease, massive ascites, 
and bilateral small pleural �ě������, determined 
by ultrasound examination. Diagnostic abdominal 
puncture collected 800 mL of ascitics that contained 
a total leukocyte count of 296 × 106 cells/L with 10% 
being neutrophils. He was diagnosed with severe 
CHB.

The patient was treated intravenously with 
piperacillin sodium/sulbactam sodium for the control 
of infection, with lamivudine for hepatitis B infection 
and ����ę���� liver support-plasma exchange to 
improve hepatic function. On day 10 post admission, 
the patient still displayed severe jaundice and he 
was injected with dexamethasone (10 mg/per day) 
for 10 days at acupoint zusanli for �Ĵ������� to 
relieve jaundice. On day 22, the volume of ascites and 
pleural �ě����� was obviously reduced. However, 
his jaundice became more severe (Table 1). On day 
32, the patient developed a high fever (39.2ȱǚC) and 
abdominal pain, accompanied by a rapid increase 
in the volume of ascites. His total leukocyte count 
in ascetics was 580 × 106 cells/L with 76% being 
neutrophils, and his total blood WBC count was 19.9 
× 109 cells/L with 91% being neutrophils and his liver 
function worsened (Table 1). Apparently, his infection 
was not controlled and he was treated with tazocin, 
but he remained febrile for another three days.

On day 36, he complained of cough with yellow 
sputum, hemoptysis, dyspnea and visual ę��� 
defect in his right eye. His sputum culture indicated 
Escherichia colic (Ά-lactamase positive), and he was 
alternatively treated with meropenem. On day 
38, a chest CT scan showed multiple pulmonary 
nodules with a halo sign, and patchy consolidation 
throughout both lungs (Fig 1). On day 39, the patient 
was still febrile, and his ��ę����� right visual ę��� 
was enlarged and was diagnosed with infectious 
uveitis by an ophthalmologist. Interestingly, his 
sputum smear showed fungal spores and hyaline 


������ȱ��������ȱ���ȱ��� Day 1 Day 22 Day 32 ��¢ȱśŖ ��¢ȱŗŖř

Total bilirubin (3 - 22 umol/L)
Direct bilirubin (0 - 6 umol/L)
���ȱǻśȱȬȱŚŖȱ�Ȧ�Ǽ
���ȱǻŞȱȬȱŚśȱ�Ȧ�Ǽ
Albumin (30 - 50g/L)
PT (9 - 15 s)
Temperature (ºC)
���ȱǻŚȱȬȱŗŖȱƼȱŗŖ9/L)

609
382
117
121
  28.2
  23.3
  36.8
    7.7

789
ŚŚŝ
  53
  93
  29.6
  16.5
  36.6
    7.6

969
597
  70
  61
  29.5
  19.7
  39.2
  19.9

śŖŚ
302
  60
  55
  30.5
ȱȱŗŜǯŚ
  36.7
    9.7

66.2
37
53
70
32
ŗŚǯŗ
36.7
  5.6

�����ŗǱȱSummary of patient’s hepatic function and WBC tests during the course of illness

ALT = Alanine aminotransferase, AST = Aspartate aminotransferase , PT = Platelet, WBC = White blood cell

Fig. ŗ�ǰȱ�:  CT scan of the chest shows multiple pulmonary nodules 
with a halo sign in the lungs on day 38 post hospitalization. Arrows 
indicate the lesions. 

branching hyphae, and his sputum culture revealed 
aspergillus species on three occasions (Fig 2). 
Accordingly, he was diagnosed as disseminated 
invasive aspergillosis. On day ŚŖ, the patient was 
treated intravenously with L-AMB for one day, but 
he was intolerant due to a rapid drop in total WBC 
counts and body temperature. He was then changed 
to oral itraconazole (200 mg, twice per day) on day Śř. 
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Fig 2: Detection of aspergillus (arrows) in sputum culture on day 39. 

Fig ř�ǰȱ�: CT scan of the chest shows masses with the halo sign and 
air-crescent in the right lobe. Arrows indicate the lesions.

Fig 4: CT scan of the brain shows multiple low-density shadows 
(arrow) in bilateral cerebral hemispheres, a suspect of infection on 
day 73.

On day ŚŞ, although the patient’s body temperature 
became normal, he presented neurological symptoms 
of altered mental status, lethargy, incontinence, left 
lower limb paralysis and weak right limb muscles. 
Besides oral itraconazole, he was administered 
intravenously with mannitol (125 ml, three times 
per day) for ten days and his overall condition and 
conscious levels were improved. However, his right 
eye was blinded. On day ŜŚ, a repeat CT scan of the 
chest showed masses with the halo sign and air-
crescent in the right lobe, massive pericardial �ě����� 
and small bilateral pleural �ě������ (Fig 3). A total 
of ŗŚşŖ ml of bloody exudates were collected from 
pericardial drainage. Microbiological examination 
of pleural and pericardial �ě����� was negative. On 
day 73, a CT scan of the brain showed multiple low-
density shadows in the bilateral cerebral hemispheres, 
speculating infection (Fig Ś). Cerebrospinal Ě��� 
culture reported negative for common pathogens 
and his cerebrospinal Ě��� pressure was 50 cm H2O. 
Thereafter, the patient felt improved, without cough, 
phlegem, dyspnea and fever. On day 86, the strength 
of his left limb muscles recovered to normal. On day 
103, another chest CT scan showed that the size of the 
lesions was minimized (Fig 5). The lesions in the right 
and left upper zone were completely resolved, and 
his pericardial �ě����� was absorbed. On day 111, he 
was discharged from the hospital.

He was discontinued with oral itraconazole by 
himself after being discharged from hospital due to 
an economic reason. Two months later, a repeated CT 
scan showed persistent scaring and cystic changes in 
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the left and right lower zone of his lung (Fig 6) and 
his right eye remained blind.

DISCUSSION
Aspergillus is a common saprophyte and often 

found in soil, dust, water, and decaying organisms. 
Aspergillus species-caused invasive diseases usually 
�ě��� the lower respiratory tract, sinuses, and 
skin. Invasive aspergillosis can also extend to the 
CNS, cardiovascular system, and other tissues by 
hematogenous dissemination or invading from the 
contiguous lesions. To the best of our knowledge, 
this is the ę��� report of successful treatment with 
itraconazole in a Chinese case with severe CHB and 
disseminated aspergillosis of multiple organs.

The diagnosis of invasive aspergillosis is often 
��Ĝ���� and requires histopathological evidence and 
a positive result of a specimen culture from a normally 
sterile site[8]. In our case, his sputum showed hyphae 
and sputum cultures were repeatedly positive for the 

aspergillus species. However, detection of aspergillus 
in sputum culture may be unnecessary because these 
organisms are ubiquitous in the environment and 
can contaminate airway secretants. When patients 
have severe diseases and a coagulation ��ę���, it 
was impractical to obtain a lung biopsy to ���ę�� 
invasive aspergillosis. Instead, recent treatment with 
corticosteroids or with long-term broad-spectrum 
antibiotics and the clinical features of the halo sign 
and air-crescent sign on his CT scan, as well as the 
�Ĝ���¢ of anti-fungal treatment, strongly supported 
the diagnosis of invasive aspergillosis. Based on 
the diagnosis of invasive pulmonary aspergillosis, 
the presence of the compatible clinical symptoms 
and radiological ę������, we speculated that the 
pulmonary aspergillosis in the patient invaded the 
pericardium, and spread to the CNS and the eye by 
hematogenous dissemination. 

Patients with hepatic failure have abnormalities in 
both cell-mediated and humoral immunity, and are 
susceptible to fugal infections[9,10]. Emerging evidence 
has also suggested that the liver cirrhosis may be a 
host-susceptible factor for invasive aspergillosis[Ś]. 
Although the patient did not show severe liver ę������, 
he had been treated with long-term broad spectrum 
antibiotics and with a high dose of corticosteroid, 
which may contribute to his appearance of invasive 
aspergillosis. Because treatment with long-term 
broad spectrum antibiotics can result in the disorder 
of host microbial balance, reducing their inhibitory 
�ě��� on fugal infection and with a corticosteroid can 
inhibit the function of immunocompetent cells, such 
as macrophages, neutrophils and T-lymphocytes, 
which are the most important defense in the host 
against aspergillus infection[11,12]. These, together 
with his severity of liver disease and high sensitivity 
to corticosteroid-induced immunosuppresion, made 
him especially susceptible to aspergillus infection 
and the development of invasive aspergillosis[13]. 
Given that he began to develop invasive aspergillosis-
related symptoms after hospitalization, it is possible 
that he acquired aspergillus infection in the hospital. 
Therefore, we should carefully choose antibiotics for 
the treatment of infectious diseases in patients with 
severe liver disease, particularly when combined 
with corticosteroids in order to prevent potential 
aspergillus and other fungi infection in hospitalized 
patients.

Dissemination of aspergillus to the CNS is a 
devastating complication of invasive aspergillosis 
because of its high mortality, even if promptly 
diagnosed and treated[ŗŚ]. A previous study had 
demonstrated that the �Ĝ���¢ of treatment of 
invasive pulmonary aspergillosis with voriconazole 

Fig 5: CT scan of the chest shows the reduced size of the lesions, 
scaring and cystic changes in left and right lower zone 2 months 
after being discharged from hospital (arrow).

Fig Ŝ:  A repeated CT scan 2 months later showed persistent scaring 
and cystic changes in the left and right lower zone of his lung
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was superior to that with amphotericin B 
deoxycholate (d-AmB)[15]. Recently, voriconazole has 
been recommended as the primary medicine for the 
treatment of invasive pulmonary aspergillosis with 
Liposomal amphotericin B (L-AmB), caspofungin, 
and itraconazole as alterative primary medicines. 
Conceivably, voriconazole should be also applicable 
to other forms of invasive aspergillosis[ŗŚ]. However, 
voriconazole is very expensive and can cause 
mucormycosis[6,7]. Because the patient could not �ě��� 
voriconazole and was intolerant to L-AmB, he was 
treated with itraconazole. Two days after treatment, 
his clinical conditions were improved and one month 
later, he became stable. Two months after treatment, 
his lung lesions were dramatically reduced in a repeat 
chest CT scan. After discontinuing the treatment for 
two months, the patient’s neurological symptoms 
almost completely disappeared and he was able to 
work as previously. Our data indicated that treatment 
with itraconazole, together with other supportive 
therapies, was able to control invasive aspergillosis 
in the patient with severe liver disease. Our ę������ 
are consistent with previous observations that solo 
itraconazole antifungal therapy can �ě�������¢ control 
invasive aspergillosis in patients who are refractory 
to, or intolerant of d-AMB[16, 17].

The duration of therapy for invasive aspergillosis 
is controversial, but treatment with antifungal agents 
has been suggested for a minimum of 6 - 12 weeks[ŗŚ]. 
We treated the patient with invasive aspergillosis in 
multiple organs with itraconazole for two months 
and we not only completely controlled the infection, 
but also prevented the potential relapse during the 
12-month follow-up period. Our experience suggests 
that it may be unnecessary for antifungal therapy 
by combining multiple drugs, although previous 
studies have shown some ����ę���� �ě��� of the 
combinational therapy[18,19]. However, the potential 
deleterious �ě��� of combined antifungal drugs may 
cause unwelcomed consequences[20].

CONCLUSION
In summary, our experience suggests that 

physicians should recognize potential invasive 
aspergillosis when facing a patient with liver 
failure and uncontrollable pulmonary infection. 
The patient’s historical treatment with long-term 
broad spectrum antibiotics and recent high dose of 
corticosteroid can result in his high susceptibility to 
aspergillus infection. A CT scan, and microbiological 
examinations, should be considered for the early 
diagnosis of invasive aspergillosis. If voriconazole 
is unfeasible, itraconazole can be used for successful 
treatment of disseminated invasive aspergillus.
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� ���ȱ�������ȱ�������ȱŘŖŗŜǲȱŚŞȱǻŘǼȱǱȱŗŚśȱȬȱŗŚŝ
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� ����ȱ��������ȱ
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�¢��������ȱ �ŚśŖ�ŗŝȱ ��ę�����¢ȱ ��ȱ �ȱ ���¢ȱ ����ȱ ���������ȱ
recessive form of congenital adrenal hyperplasia caused by 
CYP 17A1 gene mutation. We report two phenotypic female 
��������ȱ ǻŚŜǰȱ ��Ǽȱ ����ȱ
� ���ȱ ����ȱ ���ȱ ����������£��ȱ �¢ȱ
primary amenorrhea and sexual infantilism with low cortisol, 

sex and gonadal peptide hormones (inhibin B and AMH). 
The elder one had high blood pressure and hypokalemia. 
���ȱ ��������¡ȱ ��������Ȭ���������ȱ �����ȱ �����ę������ȱ Ȯȱ
method of this patient revealed a deletion of exon 1 - 6 in the 
CYP 17A1 gene. 

KEY WORDS: congenital adrenal hyperplasia, disorders of sex development, steroid 17-alpha- hydroxylase, CYP 17A1 gene mutation
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INTRODUCTION
�¢�������ȱ�ŚśŖ�ŗŝȱǻ��ȱŗǯŗŚǯşşǯşǼȱ��ȱ�ȱ����������ȱ

enzyme, which is necessary for the synthesis of 
glucocorticoids (17|-hydroxylase activity) and sex 
hormones (17, 20-lyase)[1, 2]ǯȱ�ȱ��ę�����¢ȱ��ȱ����ȱ��£¢��ȱ
is a very rare form of congenital adrenal hyperplasia. A 
prevalence of 1: 50,000 individuals has been reported[3].

The CYP17A1 ����ȱ �������ȱ �ŚśŖ�ŗŝȱ ���ȱ ��ȱ
expressed in the human adrenals and gonads. The lack 
of CYP 17A1 activity results in an increased secretion of 
��������ȱ���¡����ȱ��ȱ���ȱ��ę�����ȱ��£¢��ǯȱ���ȱ��£¢��ȱ
��ę�����¢ȱ ��������ȱ ��������������ȱ ��ȱ ������������ȱ
and of 17|- deoxysteroids: 11-deoxycorticosterone 
(DOC) and corticosterone, which displays 
mineralocorticoid properties that cause hypertension 
and hypokalemia. Another key feature is the impaired 
production of gonadal and adrenal steroids. This leads 
to hypergonadotropic hypogonadism with low sex 
hormones and to low or even not measurable cortisol 
secretion. 

We examined two patients with complete lack 
of masculinization, female external genitalia and 
no uterus. The older one had hypertension and 
hypokalemia.

CASE REPORT
The patients are siblings born by consanguineous 

�������ȱ ǻę���Ȭ������ȱ �������Ǽǯȱ ���¢ȱ ���ȱ ������ȱ ��ȱ

girls and at the age of 15 and 22 years they were 
presented to the physician because of primary 
amenorrhea and lack of pubertal development. 
They had prepubertal female external genitalia but 
no uterus. The external genitalia were of female 
appearance with a blind ending vagina. The 
���¢��¢��ȱ ��ȱŚŜǰȱ��ǯȱ ȱ���ȱ¢������ȱ�������ȱ���ȱ�ȱ
normal blood pressure (110/60 mm Hg) and normal 
�����ȱ ���������ȱ ǻŚǯśȱ ����Ȧ�Ǽǯȱ ���ȱ �����ȱ ���ȱ �ȱ
�¢����������ȱ ǻŗŚŖȦşśȱ ��ȱ 
�Ǽȱ ���ȱ �¢���������ȱ
(3.13 mmol/l). 

Clinical characteristics of the patients are 
summarised in Table 1 and plasma basal hormone 
concentrations in Table 2. It shows the typical 
��Ĵ���ȱ ��ȱ �����������ȱ ���ǰȱ ��������������ȱ ���ȱ
progesterone as well as decreased synthesis of 17OH-
progesterone, DHEAS, cortisol, testosterone and 
estradiol. The increased gonadotropins were typical 
for the primary gonadal failure. The subnormal 
inhibin B levels in both patients were however, 
striking. Anti-Mullerian Hormone (AMH) was in 
the normal range for healthy men, but subnormal 
for prepubertal patients.

In the pelvic Magnetic Resonance Imaging 
(MRI) uterus and gonads were not detectable. The 
��������¡ȱ ��������Ȭ���������ȱ �����ȱ �����ę������ȱ
(MLPA) method of the elder patient shows a deletion 
of exon 1 - 6 in the CYP 17A1 gene.

Case Report
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DISCUSSION
In the literature, there are several reports on 

�ŚśŖ�ŗŝȱ��ę�����¢ȱ ��ȱ����������ȱ�������ȱ�¢���������ȱ
from America, Asia and EuropeǽŗǰŘǰŚǰśǾ. Here, we 
������ȱ���ȱ���ȱę���ȱ����ǰȱ� �ȱ��������ȱ ���ȱ���ȱŗŝ�ŗȱ
mutation in an Arab country. The parents are cousins. 
The patients showed the typical signs of this defect. 
The MLPA revealed a severe exon deletion in the CYP 
17A1 gene.

Although cortisol secretion was decreased, 
the patient had no symptoms of hypocortisolism. 
Since the corticosterone was increased, which has 
��������������ȱ�ě����ǰȱ��ȱ��¢ȱ����ȱ����ȱ�����������ȱ
the hypocortisolism.
���ȱ�����ȱ�������ȱ ��ȱ�����ȱ ǻ���ǱȱŚśȱ��Ȧ�2), but 

������¢ȱ��ȱ���������¢ȱ���ȱ���ȱ��ȱ���ȱ��£¢��ȱ��ę�����¢ǰȱ
since overweight is endemic in Kuwait and the younger 

�������ȱ��������������� Patient 1 Patient 2

Age (yr) 
Karyotype 
External genitalia 
Height (cm) 
Weight (kg) 
BMI (kg/m2) 
BP (mmHg) 
MRI 

  22 
ȱȱŚŜǰȱ��ȱ
female 
176 
ŗŚŖȱ
ȱȱŚśȱ
ŗŚŖȦşśȱ
no uterus 

  15 
ȱȱŚŜǰȱ��ȱ
female 
159 
  50 
  20 
110/60 
no uterus

Hormones and 
��������¢���

Patient 1 Patient 2 ������ȱ������

K (mmol/l) 
Na (mmol/l) 
Serum Cortisol (ng/ml) 
�����ȱ��������ȱǻΐ�ȦŘŚȱ�Ǽȱ
Progesterone (ng/ml) 
17OH-Progesterone (ng/
ml) 
DHEAS (µg/dl) 

11-Desoxycortisol (ng/ml) 
11-Desoxycorticosterone 
(µg/l) 
Corticosterone (µg/l) 
Estradiol (pg/ml) 
Free Testosterone 
LH (IU/l) 
FSH (IU/l) 
Inhibin (pg/ml) 
AMH (ng/ml) 

    3.1 
ŗŚřȱ
    6.5 
ȱȱŗŚǯśȱ
ȱȱȱȱŚǯŚŘȱ
   
    0.06 
  23 
   — 
< 0.01 

ȱȱȱȱŗǯŚŘȱ
  27 
  < 5 
n.d. 
  39 
  60 
  10 
    5.2 

ȱȱȱȱŚǯśȱ
138 
n.d. 
     5.6 
ȱȱȱȱȱŚǯŞŜȱ

     0.07 
    —
 21 
  < 0.01 

     3.12 
   29 
     5 
  < 0.5 
   28 
   87 
     2 
     2.8 

    3.5 - 5.3 
135 - 153 
  60 - 190 
ȱȱŗŚȱȬȱŝśȱ

< 0.1 - 0.3 

   0.2 - 1.8 
ŘřŞȱȬȱśřşȱǻŘŖȱȬȱŘŚȱ¢�Ǽȱ
ȱȱŚśȱȬȱřŞśȱǻŗśȱȬȱŗşȱ¢�Ǽȱ

< 0.05 

ŖǯŖŘȱȬȱŖǯřŚȱ
     1 - 20 
ǀȱŚśȱ

ȱȱȱȱȱŚȱȬȱŘŜȱ
      2 - 9 
      1 - 11 

    60 - 300 
ȱȱȱȱȱȱŗǯśȱȬȱŚǯřȱǻ�����Ǽȱ

10 - 130 (prepubertal)

�����ȱ ŘǱ Hormone and electrolyte concentrations in the 
��������ȱ ���ȱ�ŚśŖ�ŗŝȱ��ę�����¢ǯȱ

�����ȱŗǱȱ��������ȱ���������������ȱ��ȱ���ȱ��������ȱ ���ȱ�ŚśŖ�ŗŝȱ
��ę�����¢

sister has normal weight (BMI: 20 kg/m2). In addition, 
the elder had hypertension and hypokalemia, the 
younger one was normotensive and normokalemic. 
���ȱ��������ȱ��ǰȱ ������ȱ����ȱ ��ȱ������ȱ�¢ȱ��ě�����ȱ
mutations - genetic analysis was only performed in the 
�����ȱ������ȱȬȱ��ȱ ������ȱ���ȱ������¢��ȱ ��ȱ��ě�����ǯȱ
It is known, that the phenotype can sometimes vary 
in patients with same mutations. Since until now in 
��������ȱ  ���ȱ �ŚśŖ�ŗŝȱ ��ę�����¢ǰȱ �� �¢�ȱ ���ȱ ����ȱ
mutation occured in one family, we assume that in our 
� �ȱ��������ǰȱ����ȱ���ȱ������¢��ȱ��ȱ��ě�����ǯ

The high gonadotropin levels indicated a primary 
defect in gonadal function and the low inhibin B 
��Ě�����ȱ���������ȱ�������ȱ����ȱ��������[6]. The enzyme 
��ę�����¢ȱ ��ȱ ���¢ȱ �����¢ǰȱ ���ȱ ���¢ȱ ȱ �����������ȱ ���ȱ
a disturbed sex hormone secretion, but may have 
����ȱ �ě�����ȱ ���ȱ ����������ȱ ��ȱ ���ȱ �������ȱ �������ȱ
hormones (inhibin B and AMH). AMH production by 
the Sertoli cells remains high throughout childhood in 
males but declines to low levels during puberty and the 
adult life. In our patients, AMH was normal for adult 
males, but subnormal for prepubertal male patients. 
Nevertheless, the absence of the uterus suggests the 
presence of the AMH during fetal life, because AMH 
prevents the development of the Mullerian ducts into 
the uterus.

The intra-abdominal testes must be removed. 
Glucocorticoid replacement reverses the DOC- 
induced hypertension and hypokalemia but this 
should be cautiously made to avoid hyperkalemia[1]. 

Additional sex hormones replacement is generally 
required from puberty onward. It has to be carefully 
performed, because the estrogen treatment may 
����������¢ȱ ��Ě�����ȱ ���ȱ �������¢ȱ ��ȱ ���ȱ ��£¢��ȱ ���ȱ
can increase blood pressure[2].

CONCLUSION
�ȱ�ŚśŖ�ŗŝȱ��ę�����¢ȱ��ȱ�ȱ���¢ȱ����ȱ�����ȱ��ȱŚŜǰȱ

XY disorders of sex development. It is strongly 
supported by the discovery of the lack of secondary 
sex characteristics at puberty, hypertension and 
hypokalemia. Serum concentrations of gonadal 
steroids, cortisol and 17OH-progesterone are 
low and those of ACTH, progesterone, DOC 
and corticosterone are high. Gonadal peptide 
��������ȱ ǻ�������ȱ �ȱ ���ȱ��
Ǽȱ ���ȱ ����ȱ �ě�����ǯȱȱ
Glucocorticoid and at puberty appropriate gonadal 
replacement is indicated.
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�����������ȱ��ȱ�ȱ�������ȱ��ȱ������ȱ���������ȱ
������ȱ��������ȱ���ȱ���������ȱ�������

ABSTRACT
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An asymptomatic parturient with mild aortic stenosis (AS) 
and normal ventricular function may carry pregnancy to 
term and have a vaginal delivery. But severe aortic stenosis in 
a pregnant woman may result in rapid clinical deterioration 
associated with fetal and maternal mortality. Such patients 
may require treatment of AS before conception or during 

pregnancy, preferably during the 2nd trimester. Our patient 
���������ȱ ���ȱřŚȱ ����ȱ��ȱ����������ȱ���ȱ������ȱ��������ȱ
AS was posted for elective lower segment cesarean section 
(LSCS). We present a case report describing the management 
of this challenging condition under balanced general 
anesthesia.

KEY WORDS: general anesthesia, lower segment cesarean section, parturient, systemic vascular resistance
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INTRODUCTION
Aortic stenosis (AS) is uncommon during 

pregnancy as most patients with bicuspid valves, 
who develop stenosis, do so after the age of 50 - 
60 years[1]. In AS, trans-valvular pressure gradient 
increases progressively throughout pregnancy due 
to increasing blood volume and decreasing systemic 
vascular resistance. The maternal as well as perinatal 
��������¢ȱ���ȱ��������ȱ��ȱ��ȱ��ȱ����ȱ��ȱŗŝǯŚƖȱ���ȱřŗǯŜƖȱ
respectively[1]. Thus, understanding the physiology of 
pregnancy and the patho-physiology of the underlying 
cardiac disease is important when providing anesthesia 
for these high risk obstetric patients.

CASE HISTORY
�ȱ ŘŚȬ¢���Ȭ���ȱ ������ȱ  �������ȱ śŝȱ ��ȱ  ���ȱ řŚȱ

wks of amenorrhea and severe bicuspid AS was 
����Ĵ��ȱ ����ȱ ���ȱ ����ȱ ����ȱ ��������¢ȱ ���������ȱ ���ȱ
elective lower segment cesarean section (LSCS). The 
patient was thoroughly assessed and investigated 
with all routine investigations. Her 2D Echo report 
showed a bicuspid aortic valve, severe AS, moderate 

aortic regurgitation (AR), concentric left ventricular 
hypertrophy (LVH) and mild pulmonary hypertension 
(PAH). Her ejection fraction was 55%. Her pre-
operative vitals were as follows:  pulse rate 90/min, 
blood pressure 100/60 mmHg. Her routine blood 
investigations were within normal limits. A cardiology 
consult was asked for. A plan for an elective LSCS, 
infective endocarditis prophylaxis (IE) and in the event 
of clinical deterioration in 3rd trimester, a balloon aortic 
valvotomy (BAV) was advised.

On the day of the elective LSCS, IE prophylaxis 
was given. Patient was premedicated with inj. 
ondansetron 8 mg, inj. ranitidine 150 mg, inj. 
glycopyrollate 0.2 mg. Non-invasive monitoring like a 
3-lead electrocardiography (ECG), noninvasive blood 
pressure (NIBP) and pulse oximetry were applied. 
Invasive arterial blood pressure monitoring was done 
by cannulating the radial artery under local anesthesia. 
The patient was pre-oxygenated with 100% oxygen for 
three minutes. Anesthesia was induced with injection 
thiopental sodium and for the ease of intubation inj. 
succinylcholine was given. Gentle laryngoscopy was 
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done and patient was intubated with a disposable 
�����¡ȱ��ě��ȱ�����������ȱ����ȱ��ǯȱŝȱ �����ȱŗśȱ�������ǯȱ
���ȱ����������ȱ ��ȱ����������ȱ ���ȱ�¡¢���ǰȱ���Ě�����ȱ
and inj. vecuronium. The hemodynamic parameters 
remained stable throughout the procedure. A male 
baby weighing 2.5 kg with an Apgar score of 7 at one 
������ȱ���ȱŗŖȱ��ȱę��ȱ�������ȱ ��ȱ���������ǯȱ���ȱ���¢ȱ
cried immediately after birth. Simultaneously, uterine 
muscle tone was achieved with oxytocin infusion (10 
units/hr) and intramuscular prostaglandin (0.25 µg). 
Inj. Fentanyl 100 micrograms was given after delivery 
of baby.

The mother was extubated uneventfully and shifted 
to our high dependency unit (HDU) with continuous 
monitoring of vital signs. For post-operative analgesia, 
inj. diclofenac sodium 75 mg im was given 8-hourly. 
The patient was observed for one day in the HDU 
and shifted to her room in a hemodynamically stable 
condition.

DISCUSSION
Experience with pregnancy in patients with 

congenital bicuspid AS is more commonly found 
in men and severe stenosis is unusual in women of 
childbearing age. Severe critical AS is an important 
non-obstetric cause of maternal and fetal morbidity 
and mortality during pregnancy[2]. 

Symptomatic patient with critical AS should be 
appropriately counseled for delaying conception, 
until treatment of AS can be obtained. If cardiac 
surgery is necessary in a pregnant woman, it should 
be undertaken as early as possible in the gestation, 
preferably in the second trimester after the completion 
of organogenesis. But, if AS progresses to cardiac 
decompensation or infective endocarditis and presents 
with congestive heart failure (CHF), then balloon atrial 
valvotomy (BAV) or atrial valve replacement should be 
considered as life saving procedure before labor and 
delivery[3-5].
���ȱ�������ȱ���������ȱ ���ȱ������ȱ��������ȱ��ȱ��ȱřŚȱ

wks of pregnancy. She was on medical therapy which 
included, beta -blockers and diuretics. Because of her 
critical cardiac condition, a cardiologist’s opinion was 
taken. They advised her to go for elective LSCS with IE 
prophylaxis, and if the patient deteriorated in the 3rd 
trimester, then BAV may be required.

Our goal was to manage this patient in a 
hemodynamically stable condition, i.e., to maintain 
normal sinus rhythm, normal heart rate, to preserve 
cardiac contractility, avoid myocardial depression and 
maintain preload and systemic vascular resistance. 
In preventing maternal mortality due to AS, one has 
to keep in mind the progressive nature of severe AS 
���ȱ���ȱę¡��ȱ�������ȱ������ȱ ����ȱ����ȱ���ȱ��������ȱ
during uterine contraction, thus throwing the patient 

into severe decompensation and sudden cardiac death.
General anesthesia is often selected in preference 

to regional (epidural or spinal) anesthesia because 
the sympathetic blockade produced by regional 
����������ȱ ���ȱ ����ȱ ��ȱ �����ę����ȱ �¢���������ǯȱ
Nevertheless, controversies do exist as for the careful 
titration of regional anesthetic technique that might 
�������ȱ�ȱ���������ȱ�����¢�����ȱ���ę��ǯȱ����������ȱ
spinal anesthesia avoids many of the disadvantages of 
general anesthesia like hemodynamic perturbations 
of direct laryngoscopy and intubation. The use of 
volatile anesthetics leads to peripheral vasodilatation, 
myocardial depression and loss of normal systole. 
However, continuous spinal anesthesia has potential 
complications; it should be used with caution in 
��������ȱ ��ȱ ���ȱ �ȱ ��Ĝ����ȱ ������������ȱ ����������ȱ
is anticipated. Peripheral sympathetic nervous system 
blockade produced by continuous spinal anesthesia 
may be deleterious in situations of profound blood 
����ǯȱ����ȱ��ȱ���������¢ȱ����ȱ��ȱ���ȱ��Ĵ���ȱ��ȱ��ǰȱ ����ȱ
precipitous decreases in systemic vascular resistance 
can lead to the catastrophic cycle of hypotension-
induced ischemia, subsequent ventricular 
dysfunction, and worsening hypotension. AS is 
often complicated by global ventricular hypokinesis 
���ȱ ������ȱ ę����������ȱ ȱ ǻ��Ǽǯȱ �����ȱ ��������ȱ ���ȱ �����ȱ
anticoagulated and continuous spinal anesthesia 
would  then be contraindicated[6]. One disadvantage 
of general anesthesia is the sympathetic nervous 
system response to intubation, which can generate 
tachycardia and hypertension, leading to sudden 
Ě����������ȱ ��ȱ�������ȱ������ǯȱ����ȱ���ȱ��ȱ����������ȱ
by induction with a cardio-stable drug that does not 
decrease the systemic vascular resistance such as 
etomidate. However, this drug was not available in 
our institute. Opioids may be useful, if left ventricular 
function is compromised. Maintenance of anesthesia 
can be done with a combination of nitrous oxide in 
oxygen and a volatile anesthetic and opioids or by 
opioids alone. Neuromuscular blocking drugs with 
�������ȱ �����¢�����ȱ �ě����ȱ ǻ����ȱ ����������ȱ ��ȱ
rocuronium) are best used[6-8].

Intravascular volume should be maintained at 
normal levels. A central venous catheter is desirable 
for assessment of preload. However, this was not 
inserted as the surgical procedure was of a short 
��������ȱ ���ȱ ��ȱ �����ȱ Ě���ȱ ������ȱ  ���ȱ �¡������ǯȱ
The onset of junctional rhythm or bradycardia 
during anesthesia and surgery requires treatment 
with glycopyrolate, atropine or ephedrine. Persistent 
tachycardia can be treated with beta-blockers such 
as esmolol. Supraventricular tachycardia should be 
promptly terminated with electrical cardioversion. Inj. 
����������ȱ���ȱ�ȱ��ę���������ȱ������ȱ��ȱ����ȱ���������ȱ
as these patients have a propensity to develop 
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ventricular dysrhythmias. Patients with AS remain 
at increased risk in the postoperative period. In 2001, 
the Report of the ��������ȱ���ę�������ȱ������¢ȱ ����ȱ
Perioperative Deaths (CEPOD) recommended that in 
patients with an aortic valve area < 1 cm2, particularly 
in association with a reduced ejection fraction, should 
have postoperative invasive monitoring in a HDU 
��Ĵ���ȱ���ȱ�¡�������ȱ�������������ȱ����ȱ�������[9].

According to one study, there was a higher 
incidence of maternal CHF and arrhythmias. There 
is a need to initiate or increase the dose of cardiac 
medications and hospitalization in patients with severe 
��ǯȱ��������¢ǰȱ�����ȱ�������ȱ����ȱ�����ȱ��ȱ��ȱ�ě�����ȱ
by the presence of moderate to severe AS as suggested 
by a higher incidence of preterm birth, IUGR and low 
birth weight[10].

The stenotic valve leads to LVH and eventual 
�¢��������ȱ ��������ǰȱ ���ȱ �����ȱ ��ȱ �ȱ ę¡��ȱ �������ȱ
output. So, hemodynamic stability is essential in the 
safe anesthetic management of patients with AS. 
In preventing maternal mortality one has to keep in 
����ȱ���ȱ�����������ȱ������ȱ��ȱ������ȱ��ȱ���ȱ���ȱę¡��ȱ
cardiac output which does not increase during uterine 
contraction, thus throwing the patient into severe 
decompensation and sudden cardiac death[1]. Therefore, 
regular antenatal checkup and echocardiography in 
���ȱę���ȱ���������ȱ ����ȱ��ȱ��������ȱ��ȱ�����ȱ����ȱ��ȱŘnd 
and 3rd trimester are required.

CONCLUSION
Management of pregnancy complicated by AS 

requires an accurate assessment of the severity of 
disease, because clinical symptoms appear very late 
in the course of disease. Therefore, regular antenatal 
follow-up with an obstetrician, cardiologist and 
anesthetist is required. Thorough knowledge and 
multidisciplinary team-based plan should be applied. 
We managed this high risk patient under balanced 
general anesthesia uneventfully and without any 
complication.
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Nephrogenic adenoma (NA), an example of non-neoplastic 
epithelial abnormalities, is a rare reactive lesion that is capable 
of mimicking a tumor on cystoscopic examination and found 
mostly in bladder and also structures lined with urothelium 
such as ureter and urethra. A diagnostic cystoscopy was 
���������ȱ ��ȱ �ȱ ŗŜȬ¢���Ȭ���ȱ ����ȱ �������ȱ ����Ĵ��ȱ ��ȱ ���ȱ
emergency department with the complaint of passing blood 
in the urine for a week. Multiple papillary structures, largest 
one reaching 5 - 6 mm in diameter, with active hemorrhage 
were observed in posterior urethra upon cystoscopy. A 
transurethral resection was carried out. A diagnosis of NA 

was made as a result of histopathologic studies. The patient 
presented two weeks later, stating that the hematuria was 
not resolved. A second transurethral resection was carried 
out after active haemorrhagic lesions were observed in the 
posterior urethra during cystoscopy. The patient currently 
has no complaint of hematuria, and is being followed-
up. It should be kept in mind that nephrogenic adenomas 
located in urethra can be encountered during a cystoscopy 
in pediatric cases with hematuria. Cystoscopic examinations 
��ȱ �������ȱ ���������ȱ ���ȱ �������ȱ ��ȱ ��ȱ �ě������ȱ ��ȱ �����ȱ ��ȱ
prevent local recurrence.

KEY WORDS: cystoscopy, dysuria, genitourinary trauma, hematuria, transurethral resection 
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INTRODUCTION
Nephrogenic adenoma (NA) is a tumoral lesion 

 ����ȱ ��ȱ �����¢ȱ ����ȱ ��ȱ ������ǰȱ ę���ȱ ���������ȱ ��ȱ �ȱ
���������ȱ�¢ȱ�����ȱ ��ȱ ŗşŚş[1]. It was named as NA 
by Friedman and Kuhlenbeck in 1950 and the renal 
tubular structure was shown histologically. Seen 
mostly in bladder among adult cases, the lesion is also 
found in urethra (15%) and ureter and renal pelvis, less 
frequently[2]. It is very rare for a NA to be detected in 
children and in urethra as localization[3].

We present a case of 16-year-old male patient 
����Ĵ��ȱ ��ȱ ��������ȱ  ���ȱ �ȱ ���������ȱ ��ȱ ���������ȱ
and without the history of a urogenital trauma.

CASE REPORT
�ȱ ŗŜȬ¢���Ȭ���ȱ ����ȱ �������ȱ  ��ȱ ����Ĵ��ȱ ��ȱ ���ȱ

emergency department with 1-week history of passing 
blood in the urine. He had no former medical history 
for an existing disease, drug use, urogenital surgery 
or trauma. No pathology was observed on urinary 

ultrasonography (USG). A diagnostic cystoscopy was 
planned. Multiple papillary structures, largest one 
reaching 5 - 6 mm in diameter, with active hemorrhage 
were observed in posterior urethra upon cystoscopy 
(Fig 1). A transurethral resection was carried out. No 
similar pathology was observed in the bladder or 
other regions of urethra. A diagnosis of nephrogenic 
adenoma was made as a result of histopathologic 
studies. In light microscopic examination, the 
hematoxylin-eosin stained section has shown small 
nodular mass composed of small tubules lined by 
single layer of cuboidal, spindle or hobnail cells. Some 
�������ȱ�������ȱ����ȱę����ȱ ���ȱ������������ȱ��������ȱ
material. The cells have had eosinophilic cytoplasm and 
minimal atypical nucleus (Fig 2). The cells cytoplasm 
and some tubular lumens have stained with periodic 
����ȱ����ěȱǻ���ȱřǼǯȱ��ȱ��������ǰȱ�¢���������ȱ���ȱ������ȱ
membranous immunohistochemical MUC1 positivity 
in tubules supported the diagnosis, nephrogenic 
�������ȱǻ���ȱŚǼǯȱ��ȱ�ȱ����� Ȭ��ȱ�����ȱ� �ȱ ����ȱ�����ǰȱ

Case Report



KUWAIT MEDICAL JOURNAL 152June 2016

Fig 1: The cystoscopic apperance of NA in the urethra. 
NA: Nephrogenic Adeoma

Fig 4: The cytoplasmic and apical membranous MUC1 positivity in 
tubules. MUC1, x100

Fig 2: The microscopic apperance of the small nodular mass 
composed of small tubules lined by single layer of cuboidal,spindle 
or hobnail cells. Hematoxylin Eosin, x100

Fig 3: The positivity of the cells cytoplasm and tubuler lumens with 
��������ȱ����ȱ����ěȱ�������������ȱ��������ǯȱ��������ȱ����ȱ����ěǰȱ¡ŗŖŖ
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the patient stated that his complaints (dysuria and 
hematuria) were not completely resolved. A control 
cystoscopy was performed. Active hemorrhagic lesions 
were seen in the posterior urethra. We thought that 
the recurrence of hematuria after two weeks might be 
���ȱ��ȱ���ȱ����ȱ����ȱ���ȱę���ȱ�������������ȱ���������ȱ ��ȱ
incomplete.The patient stated that his complaints did 
not resolve when he came for a follow-up visit after 
two weeks. A follow-up cystoscopy was performed. 
Transurethral resection was repeated. Complaints 
of the patient, who had a total of two transurethral 
resections done, completely resolved and he is being 
monitored by follow-up visits. A control cystoscopy 
is planned in three months to detect any potential 
recurrence. 

DISCUSSION
Nephrogenic adenoma is seen more frequently in 

males among adults with a ratio of 3:1, whereas it is 
seen three times frequently in females than males in 
childhood[1]ǯȱ ���ȱ����ȱ ������ȱę������ȱ ���ȱ �¢�����ȱ
and hematuriaǽŚǾ. Known predisposing factors are 
������������¢ȱ������ǰȱ������¢ǰȱ�������ȱ��Ě��������ǰȱ
urinary tract stones and pelvic radiation[5]. Also 
it is stated that that nephrogenic adenomas are 
associated with phenacetin, ibuprofen usage and BCG 
application for the treatment of carcinomas of the 
urinary system. NA lesions show a tendency towards 
local recurrence. Although NA is widely accepted 
as a benign lesion, malignant transformation occurs 
frequently in immunocompromised patients. Two 
��ě�����ȱ ��������ȱ �����ȱ ������������ȱ ��ȱ ��ȱ ����ȱ
����ȱ���ȱ ��� ���ǯȱ���������ȱ ��ȱ ���ȱ ę���ȱ �����¢ǰȱ��ȱ
originates from embryogenic mesonephric vestiges. 
The second theory claims that it is formed due to a 
����������ȱ ������ȱ�¢ȱ ���ȱ ��Ě��������ȱ ��������¢ȱ ��ȱ
a trauma[1]ǯȱ���ȱ����ȱ��������ȱ���ȱę���ȱ�����¢ǰȱ�����ȱ��ȱ
has no former medical history of drug use or surgery. 
Although most NA are smaller than 1 cm, 10% are 
������ȱ����ȱŚȱ��ȱ��ȱ��������[1]. In our case, they were 
observed as a papillary structure smaller than 1 cm. 
The lesion is usually seen as single or multifocal 
papillary structures[5]ǯȱ �����������ȱ ��� ��ȱ ��Ĵ����ȱ
are tubular, tubulocystic, papillary or polypoid. Small 
and medium sized tubules and basement membrane 
around them can be seen on histological examination. 
Acidophilic and basophilic secretions of these tubules 
can be also observed[1].

In adults, prostatic adenocarcinoma and clear cell 
adenocarcinoma; in children rhabdomyosarcoma 
and transitional cell carcinoma should be considered 
��ȱ ��ě��������ȱ ���������[2]. USG, cystoscopy and 
histological examination are used in diagnosis. 
Treatment procedure involves cauterization of the 
tumor base following a transurethral resection but 
the recurrence rate is 37.5%[5]. Low-dose usage of 
antibiotics is suggested in long term therapy to prevent 
urinary system infectionǽŗǰŚǾ. Routine cycstoscopic 
examinations at a regular interval of three months 
are recommended for early detection of recurrence 
and malignant transformation[1]. After a substantial 
disease-free period, cystoscopy should be carried out 
every six to twelve months. Cystoscopic examination 
should be done more frequently in patients with 
clinical symptoms. Repetitive cystoscopy creates an 
increased risk of recurrence of NA[6].

CONCLUSION
A nephrogenic adenoma located in urethra was 

detected in our case, who did not have any history of 
������ǯȱ���������ǰȱ��ȱ������ȱ���ȱ��ȱ�����Ĵ��ȱ����ȱ��ȱ
of the urethra can be encountered in pediatric cases 
����Ĵ��ȱ ���ȱ���������ȱ��ȱ����¢ȱ���ǯȱ����ȱ�¢���������ȱ
examinations at regular intervals are thought to be 
�ě������ȱ��ȱ�����ȱ��ȱ�������ȱ�����ȱ����������ǯ
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� ���ȱ�������ȱ�������ȱŘŖŗŜǲȱŚŞȱǻŘǼȱǱȱŗśŚȱȬȱŗśŝ
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Small cell neuroendocrine carcinoma of the cervix (SCNCC) 
is a very rare cervical malignancy with poor prognosis and 
increasing number of women are being diagnosed with 
SCNCC at a younger age. Few reports showed patients with 
childbearing age were treated with radical trachelectomy 
followed by chemotherapy. We report a 37-year-old 
woman with SCNCC who was treated with radical vaginal 

trachelectomy followed by six cycles of chemotherapy. The 
patient became pregnant after receiving assisted reproductive 
���������¢ǰȱ ���ȱ �����ȱ  ���ȱ �ȱ ę���ȱ ���������ȱ �����������ǯȱ
We discuss here our experience and recognize that radical 
vaginal trachelectomy followed by chemotherapy may 
������ȱ��ȱ�ě������ȱ������ȱ���ȱ¢������ȱ ����ȱ ���ȱ�����ȱ
who wish to preserve their fertility potential.

KEY WORDS: cervical malignancy, miscarriage, pregnancy, lymph node metastases, vascular invasion
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INTRODUCTION
Small cell neuroendocrine carcinoma of the cervix 

ǻ�����Ǽȱ ��ȱę���ȱ���������ȱ��ȱŗşśŝ[1]. The diagnosis 
of SCNCC requires the presence of small round 
or fusiform cells with scanty cytoplasm, frequent 
�������ǰȱ�¢������������ȱ������ȱ������ȱę���¢ȱ��������ȱ
chromatin, and absent or inconspicuous nucleoli, 
with or without positive staining of neuroendocrine 
markers[2]ǯȱ�����ȱ��ȱ�ȱ���¢ȱ����ȱę�����ǰȱ������������ȱ
less than 5% of all cervical malignancies. The mean 
annual incidence of SCNCC according to a former 
report was 0.06 per 100,000 women[3]. It is extremely 
aggressive and has an unfavorable outcome, because 
of the early development of lymph node metastases 
and vascular invasionǽŚǾ. Due to  small number of cases, 
treatment strategies have not been established so far, let 
alone for the women with childbearing age who wish 
to preserve their fertility. We experienced one case of 
small cell neuroendocrine carcinoma of the cervix, 
who underwent radical vaginal trachelectomy and 

laparoscopic pelvic lymphadenectomy followed by six 
cycles of chemotherapy, and eight gestational weeks 
of pregnancy after assisted reproductive technology, 
ended with spontaneous abortion. We report this case 
together with a literature-based discussion. 

CASE REPORT
A 37-year-old healthy nulliparous woman, gravida 

3, para 0, with infertility for two years, presented 
to gynecology with a 1-month history of postcoital 
bleeding in January 2011. Initial physical examination 
revealed no signs of cervical mass, except abnormal 
papsmear. Cervical biopsy demonstrated small cell 
neuroendocrine carcinoma of the cervix. High-risk 
oncogenic HPV type was detected positive. Complete 
blood count, blood chemistry and chest X-ray were 
normal. Clinical staging according to the International 
Federation of Gynecology and Obstetrics (FIGO) 
������ę������ȱ  ��ȱ �����ȱ ��Řǯȱ ���ȱ �������ȱ �������ȱ ��ȱ
conserve fertility despite of the poor prognosis.The 

Case Report
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option of trachelectomy was discussed. The patient 
received radical vaginal trachelectomy (RVT) and 
laparoscopic pelvic lymphadenectomy. The RVT was 
performed to remove two-thirds of the cervix with 
�ȱ �����ȱ �������ȱ ��ěȱ ���ȱ �ȱ �����ȱ ��ȱ ���ȱ �����������ȱ
parametrium.There were no complications during or 
after surgery. The margin of cervix and lymph nodes 
(total of 32 nodes) were negative for tumor. Diagnosis 
 ��ȱ ���ę����ȱ �¢ȱ �������������������ȱ ��������ȱ
(positive immunoreactivity for chromogranin A and 
synaptophysin and neuronal cell adhesion molecules 
(CD56) (Fig 1 and 2). After surgery, chemotherapy 
was administered in the form of six cycles of 
chemotherapy combined of lobaplatin 50 mg day 
ŗȱ���ȱ���������ȱŗŖŖȱ��ȱ��¢ȱŗȱ Ȭȱřȱ����¢ȱřȱ ȬȱŚȱ ����ǯȱ
Four months after the surgery, the patient had regular 
cycles of menstruation. Six months after the last cycle 
of chemotherapy, 10 months after the surgery, the 
patient became pregnant in December 2011 with the 

Fig 1: Microscopic examination revealing small irregular nests of 
����������ȱ�����ȱǻ������¡¢���ȱ���ȱ�����ǰȱ¡ȱŚŖŖǼǯ

Fig 2:ȱ �
�ȱ ������ǯȱ �����ȱ �����ȱ  ���ȱ ��ě���ǰȱ ������ȱ ��������ȱ ���ȱ
neuronal cell adhesion molecules (immunoperoxydase × 100).

Fig 3: The fetal heart beat at 6 gestational weeks after receiving 
assisted reproductive technology. 

�Ĵ����ȱ��ȱ��ȱ�����ȱ�������£�����ȱǻ���ȱřǰȱ ����ȱ ��ȱ�����ȱ
with spontaneous abortion at eight gestational weeks 
in February 2012. Follow-up was performed every 3 - 
Śȱ������Ǽȱ����ȱ ������ȱ��ȱ���������ȱ�����ȱ����ȱ����ȱ
observed for 26 months after diagnosis.

DISCUSSION
Small cell neuroendocrine carcinoma of the cervix 

(SCNCC) is a very rare cervical malignancy, patients 
diagnosed with small cell neuroendocrine carcinoma 
of the cervix are more likely to have early lymph node 
metastases and lymph vascular space invasion with 
poor progonosis .The vast majority of patients present 
with vaginal bleeding[5].

The diagnosis of SCNCC has been improved 
currently by using of immunostaining to identify 
general neuroendocrine markers including: 
������Ȭ�����ę�ȱ �������ǰȱ ������������ȱ �ȱ ���ȱ
synaptophysin[6]. In many case reports that evaluated 
markers, all of the specimens stained positive for at 
least one of the various markers[5]. In the present case, 
chromogramin A, synaptophysin and neuronal cell 
adhesion molecules (CD56) were positive. However, 
as indicated by the work-shop sponsored by the 
College of American Pathologists and the National 
Cancer Institute, not all of the markers need to be 
�������ȱ ��ȱ ���ę��ȱ ���ȱ ���������ǰȱ �������ȱ ŜŖƖȱ ���ȱ
negative for chromogramin A and synaptophisin, and 
řŖƖȱ ���ȱ ������Ȭ�����ę�ȱ �������[7]. Therefore, other 
methods such as electron microscope is recommended 
for diagnosis.

Small cell neuroendocrine carcinoma of the cervix 
is associated with poor prognosis. Recurrences 

Pregnancy after Radical Vaginal Trachelectomy followed by Chemotherapy in Small Cell ...
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reported in the literature occurred earlier than 35 
months after diagnosis[8] .The 5-year survival rate of 
patients with FIGO stage IB1 disease was reported 
��� ���ȱ śŖȱ Ȭȱ ŜŖƖǰȱ ����ȱ ��ȱ �����ę�����¢ȱ ����ȱ ����ȱ
the 90% rate for patients with stage IB1 squamous cell 
carcinoma [8]. Jergin Chen et al [3] stated the actuarial 
overall survival for women with small cell carcinoma 
��ȱ���ȱ�����¡ȱ ��ȱŚŜǯŞƖǰȱřśǯŝƖǰȱ���ȱŘŞǯřƖȱ��ȱŘǰȱśǰȱ���ȱ
ŗŖȱ ¢����ȱ �����������¢ǰȱ ����ȱ ��ȱ �����ę�����¢ȱ ����ȱ
than for squamous cell carcinoma of the cervix and 
adenocarcinoma of the cervix by stage adjusted log-
rank test. New research suggests that those with stage 
I-IIA disease had a 5-year survival of 36.8% compared 
with 9.8% for those with stage IIB-IVA and 0.0% for 
those with stage IVB[9].

In cases of SCNCC, the standard modality of therapy 
remains controversial. The Gynecologic Oncology 
	����ȱ�Ĵ������ȱ��ȱ����¢ȱ�����ȱ����ȱ��������ȱ���������ȱ
in protocol 66 between 1982 and 1986, but failed to 
�������ȱ��Ĝ�����ȱ�������ȱ��ȱ��������[10]. Pelvic control 
alone such as radical hysterectomy and radiotherapy 
does not usually lead to a good outcome because of 
the high incidence of distant metastasis in early stage. 
Although there are few clinical studies supporting the 
use of adjuvant multimodality treatment in early-stage 
SCNCC, most authors favor the use of chemotherapy 
because of the high incidence of distant metastases[8]. 
���ȱ �������ȱ �����������¢ȱ ��ȱ ��Ĝ����ȱ ��ȱ �����������ȱ
due to limited cases. Cohen JG et al[9] analysed 188 
cases of small cell carcinoma of the cervix and showed 
that cisplatin combined with etoposide appears to be 
the most commonly used regimen. In the present case, 
lobaplatin instead of cisplatin was selected in order 
��ȱ ������ȱ ����Ȭ�ě����ǰȱ  ����ȱ ������ȱ ��ȱ ��ȱ �ě������ȱ
considering no recurrence to be observed with no side 
�ě����ǯ

Huang CY et al [10] reported in a population-based 
study of cervical cancer in Taiwan from 1991 to 2005, 
the incidence of small cell cervical carcinoma tended 
to increase. However, the incidence of squamous cell 
���������ȱ�����ę�����¢ȱ���������ȱ ����ȱŗşşŖȱ ��ȱŘŖŖśǯȱ
���ȱ����¢ȱ����ȱ���������ȱ�ȱ�����ę�����¢ȱ¢������ȱ����ȱ
age from 20 to 29 at diagnosis for small cell cervical 
carcinoma compared to squamous cell or papillary 
carcinoma. Many of these patients are of childbearing 
age and wish to preserve their fertility, which makes 
radical trachelectomy be necessary. However, the 
previous study stated these patients with SCNCC 
������ȱ�������¢ȱ���ȱ��ȱ�ě����ȱ��������¢Ȭ�������ȱ������¢ȱ
for the aggressive variant[11]. In the present case, the 
patient desired intensively to conserve fertility despite 
of the poor prognosis, and received radical vaginal 
trachelectomy followed by chemotherapy instead of 
radical hysterectomy and radiotherapy, which proved 
��ȱ��ȱ�ě������ǯ

Radical vaginal trachelectomy (RVT) is a unique 
procedure developed by Daniel Dargent and others, 
which is based on the technique of radical vaginal 
hysterectomy[12]. It has been used primarily for 
��������ȱ���������ȱ���ȱ�ě���ȱ���ȱ������¢ȱ��ȱ����������¢ȱ
preserve fertility in younger women desiring of that 
option. Few reports showed the patient of SCNCC was 
childbearing age treated with radical trachelectomy, 
let alone the report of the outcome of pregnancy 
after radical trachelectomy. Roy M et al has reported 
řŝȱ��������ȱ �������ȱ�¢ȱ���ȱ ���ȱ ȱŚŘȱ������ȱ ����� Ȭ
up, two patients recurred including one who had a 
small-cell neuroendocrine tumor[13]. In two cases of 
SCNCC, radical trachelectomy without adjuvant 
chemotherapy led to short term recurrence and early 
death, which suggested that radical trachelectomy 
only for patients with early stage SCNCC is not 
appropriate.

In the present case, the patient was treated with 
radical vaginal trachelectomy followed by six cycles 
of chemotherapy with excellent outcome. Up to now, 
she has had no evidence of recurrence or metastasis 
after 26-months follow-up. The patient became 
pregnant after in vitro fertilization. Unfortunately, 
���ȱ�����ȱ��ȱ ���ȱ�����������ȱ��������ȱ ���ȱ�ȱę���ȱ
trimester miscarriage, and the reason of miscarriage 
was still not claer. Speiser D et alǽŗŚǾ found that the rate 
��ȱ ę���Ȭ���������ȱ ������������ȱ �����ȱ �������ȱ �������ȱ
trachelectomy (8.3%) was not higher than that in the 
�������ȱ����������ȱ ǻ�����¡������¢ȱŗŚȱ ȬȱŘŖƖǼȱ ��ȱ �����ȱ
cohort. Concerning fertility outcome, premature 
labor is the main problem. Standardized preventive 
management for pregnant women after RVT might be 
����ę����ǯ

CONCLUSION   
SCNCC is a type of tumor associated with poor 

outcomes and the best modality of treatment for  
women of childbearing age remains controversial. To 
���ȱ����ȱ��ȱ���ȱ��� �����ǰȱ����ȱ��ȱ���ȱę���ȱ����ȱ������ȱ
about pregnancy after radical vaginal trachelectomy 
followed by chemotherapy of SCNCC. Radical vaginal 
trachelectomy followed by chemotherapy might be 
��ȱ�ě������ȱ������ȱ���ȱ¢������ȱ ����ǰȱ ��ȱ ���ȱ��ȱ
preserve their fertility potential. It would therefore, 
need more data to corroborate.
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ABSTRACT

Farhan Asif Siddiqui, Rajan Chopra, Yusef Al-Marzooq
Department of Laboratory and Blood Bank, King Fahad Hospital Hofuf, Saudi Arabia 

Granular cell tumors (GCT) are uncommon neoplasms 
which have been described to occur at many diverse sites 
throughout the body. The authors take this opportunity to 
report a case of granular cell tumor, diagnosed on FNAC and 

later ���ę���� on histopathology as granular cell tumor - 
unknown malignant potential. The recurrence of the tumor 
was also diagnosed by FNAC. The review of literature is also 
done.

KEYWORDS: benign neoplasm, granular cytoplasm, mitoses, necrosis
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INTRODUCTION
Granular cell tumor (GCT) is an uncommon benign 

neoplasm of neural histogenesis, although initially 
it was described as a tumor of muscle derivation[1]. 
These are characterized morphologically by tumor 
cells with abundant granular cytoplasm and are 
hence named so. Although majority follows a 
benign course, cases with malignant behavior 
have also been described. Apart from benign and 
malignant, there also lies a grey zone which has high 
potential for local aggressiveness and metastasis[2]. 
The histopathological features of GCT are well 
described, but diagnosis based on cytological 
ę������ alone is not so common. However, with 
proper approach and sound knowledge, cytological 
ę������ can aid in the early diagnosis of GCT, as is 
evident from Table 1.

CASE REPORT
A 23-year-old female presented to our hospital 

with the complaint of a swelling on the dorsal aspect 
of right foot since six months. It was not associated 
with any pain or any history of trauma. On 
examination, the swelling was subcutaneous, ę��, 
non tender, round to oval in shape, non pulsatile 
and non compressible, measuring Ś cm in diameter. 
It was adherent to the skin. General and systemic 
examinations were unremarkable with no evidence 
of any lymphadenopathy. Hemogram, blood sugar, 
renal function test, and chest X-ray were within 
normal limits.

Fine needle aspiration cytology (FNAC) from the 
swelling was performed by 25 gauge needle. Smears 
showed low cellularity of epithelioid to spindle  
cells with abundant granular cytoplasm and having 
rounded paracentral nuclei with small prominent 
nucleoli (Fig 1). Granular material and naked nuclei 
were also present in the background. A tentative 
diagnosis of granular cell tumor was given.

Surgical excision of the swelling was done and 
the excised tissue was sent for histopathological 
examination. Grossly, the tissue was a single whitish 
tissue piece; measuring 2.3 x 2.2 x 2 cm. Outer surface 
was unremarkable and cut surface was solid and white. 
The entire tissue was processed. On histopathological 
examination, the tumor was poorly circumscribed and 
mainly centered in the lower dermis and subcutaneous 
tissue. The neoplasm was composed of multiple 
fascicles and sheets of epithelioid to spindle cells with 
abundant granular cytoplasm and ���Ĵ���� <2 mitotic 
ę����� per 10 high power ę���� (Fig 2). Nuclear to 
cytoplasmic ratio was not increased with moderate 
degree of nuclear pleomorphism with focal evidence of 
necrosis. On immunohistochemistry (IHC), the tumor 
cells were positive for S100 (Fig 3) and CD68; negative 
for SMA, desmin, and Myo-D1. A ę��� diagnosis of 
granular cell tumor of unknown malignant potential 
was rendered and a close follow up was advised.

After 11 months, the patient presented again to 
the surgical out-patient department with a nodule 
measuring about 1 x 1 cm at the site of prior surgery. 
This time, the ��ě�������� was tumor recurrence versus 

Case Report



June 2016159

scar nodule. FNAC was utilized to sample the nodule 
which revealed similar cytology as was seen the ę��� 
time. There was no necrosis. However, there was an 
increase in the number of spindle cells as compared to 
epithelioid cells; a diagnosis of recurrent granular cell 
tumor was rendered.

DISCUSSION
GCT is a unique type of neoplasm characterized 

histologically by the presence of tumor cells having 
abundant granular cytoplasm. The most common 
location is the tongue; however, it can occur in 
many other locations like skin, vulva, breast, larynx, 
bronchus, esophagus, stomach, appendix, rectum, 
anus, bile ducts, pancreas, urinary bladder, uterus, 
brain, pituitary gland and soft tissues[10]. Rarely do 
these tumors occur on the feet, only eight cases have 
been reported in literature and all of them were 
diagnosed on histopathological examination. Ours 

����¢ Age
(Years) Sex Site Size 

(Centimeter) �¢��Ȭ��������� 
����Ȭ
diagnosis IHC ����������

Singh et al[3]

Mallik et alǽŚ

Akatsu et al[5]

Pathania et al[6]

Toi et al[7]

Toi et al[7]

Liu et al[8]

Bean et al[9]

ŚŖȱ
7 

53 

58 
37 
53 
70 

51 

Male
Female
Female

Female
Female
Female
Female

Male

Right forearm
Right forearm
Left breast

Right breast
Left lower back
Anterior abdominal wall
Left supra- clavicular 
lymph node/back

Posterior mediastinal mass

3.2 × 2.1 × 1 
2 x 3
2.8 x 2.7 

3 x 2 x 2
2.5 x 2.5
3 x 2 
3

Śȱ¡ȱŘǯŞȱ¡ȱŘǯś

GCT
GCT
GCT benign

GCT Benign
Xanthogranuloma
GCT
Metastatic GCT/
atypical GCT

GCT

GCT
GCT
GCT (benign)

GCT (benign)
GCT
GCT
Malignant GCT

GCT

�ŗŖŖƸ
�ŗŖŖƸ
�ŗŖŖƸǰȱ���Ƹǰȱ
��������Ƹǰȱ������Ȭǰȱ
SMA-, EMA-, CEA -
�ŗŖŖƸ
�ŗŖŖƸǰȱ��ŜŞƸǰȱ���Ƹ
�ŗŖŖƸǰȱ��ŜŞƸǰȱ���Ƹ
�ŗŖŖƸǰȱ��������ȱƸ
�
Ȭǰȱ
��ŚśȬǰȱ
Mart 1-
�ŗŖŖƸǰȱ��ŜŞƸ

No data
No data
No

No data
No data
No data
No

No data

�����ȱŗǱ Comparative analysis of the clinico-pathological features in Granular cell Tumor publications

	��ƽȱ	�������ȱ����ȱ�����ǰȱ���ƽȱ���ȱ�����ę�ȱ�������ǰȱ���ȱƽȱ������ȱ������ȱ�����ǰȱ���ȱƽȱ����������ȱ��������ȱ�������ǰȱ���ȱƽȱ
Carcinoembryonic antigen, CK = Cytokeratin

Fig 1: Smear showing epithelioid to spindle cells with abundant 
granular cytoplasm, round nuclei and prominent nucleoli (arrow) 
ǻ��ěȬ����ȱ¡ȱŚŖŖǼǯ

Fig 3: Section showing tumor composed of multiple fascicles of 
epithelioid to spindle cells with abundant granular cytoplasm (H&E 
¡ȱŚŖŖǼȱ ���ȱ�����ȱ��� ���ȱ���������¢ȱ��ȱ�ŗŖŖȱǻ¡ȱŗŖŖǼǯ

Fig 2: Section showing tumor composed of multiple fascicles of 
epithelioid to spindle cells with abundant granular cytoplasm (H&E 
x 100).

FNAC Diagnosis of Granular Cell Tumor: A Case Report
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is the ę��� case of GCT of foot being reported on 
FNAC in literature, to the best of our knowledge[11]. 
These tumors have a slight predilection for females, 
specially in the fourth to sixth decade and usually 
present as asymptomatic, slowly growing and poorly 
circumscribed nodules, which can be solitary or 
multiple[12]. 

The ę��� case was described by Abrikossof 
in 1926[13]. The origin of these tumors remains 
controversial; studies have indicated its origin to be 
from Schwann cells or other perineural cells[1]. This 
theory is further supported by the location of these 
tumors, which is either near or within the peripheral 
nerves.[ŗŚ]

FNA smears show loosely dispersed groups 
of large polygonal cells, without appreciable cell 
borders containing abundant granular and fragile 
cytoplasm, accompanied by stripped bare nuclei. 
Although rare in occurrence, as is evident from 
Table 1, GCT can be diagnosed on the basis of 
FNAC. The chief ��ě�������� diagnosis on cytology 
remains histiocytic collection/fat necrosis which lack 
the characteristic abundant granular cytoplasm; 
the other ��ě�������� diagnosis being alveolar 
soft part sarcoma, which has larger nuclei with 
prominent nucleoli and frequent binucleation. 
On histopathological examination, the tumor is 
composed of nests and masses of polygonal to 
round cells having abundant cytoplasm with 
coarse eosinophilic PAS positive granules[10]. 
Ultrastructurally, these granules are autophagic 
vacuoles containing mitochondria, myelin bundles, 
and rough endoplasmic reticulum as well as other 
cellular debris[15]. On immunohistochemistry, the 
tumor cells are positive for S100, vimentin, NSE, 
calretinin and CD68; negative for muscle markers[10,12].

Although majority of granular cell tumors behave 
in a benign fashion but few cases with metastasis 
and local aggressiveness have also been reported[2]. 
Fanburg-Smith et al (1988) proposed a three-tier 
������ę������ and categorized granular cell tumor into 
benign, atypical and malignant[2]. However, Nasser 
et al (2011) ��ę��� the Fanburg-Smith ������ę������. 
They based their ������ę������ only on two histological 
criteria – necrosis and mitoses. They categorized 
granular cell tumor into benign (having none of the 
criteria) and granular cell tumor-unknown malignant 
potential (having at least one of the two criteria) [16]. 
They considered metastasis as the only denominator 
for the malignant cases and concluded that a case of 
recurrent granular cell tumor of unknown malignant 
potential should be diagnosed as a case of granular 
cell tumor of unknown malignant potential, until 
there is evidence of metastasis[16], as has been the 
observation with present case.

Subcutaneous GCT should be ��ě���������� from 
alveolar soft part sarcoma, rhabdomyoma, hibernoma 
and granular variant of squamous cell carcinoma. The 
cells of alveolar soft part sarcoma are strongly positive 
for muscle markers. Rhabdomyomas show the typical 
cross striations and stain strongly for myoglobin, 
desmin and muscle �����ę� actin. Hibernomas are 
easily distinguished by the presence of intracellular 
oil red O positive lipid vacuoles. Granular cell tumor 
can often mimic granular variant of squamous cell 
carcinoma but is negative for CK5/6 and doesn’t 
comprise of islands of malignant squamous cells[10,12].

Malignant granular cell tumors account for about 
1 - 2% of all granular cell tumors.[16] Tumors typically 
spread via lymphatic and hematogenous routes to 
the lungs, liver, and bones. At times, metastasis was 
discovered after many years of surgical excision and 
therefore, a patient of granular cell tumor should 
have lifelong follow up[17]. The treatment of choice for 
all granular cell tumors is surgery. Radiation therapy 
and multi-agent chemotherapy generally do not 
improve prognosis[18]. 

CONCLUSION
FNAC is an easy, time saving and cost �ě������ 

procedure which, with good awareness and right 
technique, can aid in the early diagnosis and prompt 
treatment of GCT.
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an Undiagnosed Paraganglioma

ABSTRACT

Liu Huan Qiu,Li Ji, Yuan Tong
Department of Anesthesiology, The First Hospital of Ji Lin University, Chang Chun, Ji Lin, China

A 59-year-old man presented with painless hematuria, 
urinary frequency, urgent micturition and dysuria was 
referred to the Urology Department. He had no history 
of hypertension or headaches associated with voiding. 
The patient was later diagnosed as having bladder 

tumor. During cystoscopy and resection of the bladder 
������ǰȱ ��ȱ ���������ȱ ������ǰȱ ���ȱ ��Ĝ����ȱ ��ȱ �������ȱ
hypertension during surgery. Two days later, the resected 
bladder tumor was diagnosed by a pathologist to be a 
paraganglioma

KEY WORDS: cystoscopy, hematuria, micturition, paraganglioma
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China. Tel: +86-13804463426; Email: chunqiu2002@163.com

INTRODUCTION
Extra-adrenal paragangliomas are uncommon but 

are of particular interest to anesthesiologists as they 
can cause severe hemodynamic disturbances during 
������¢ǯȱ ����Ĝ�����ȱ �����������ȱ �������������¢ȱ ���ȱ
lead to a very high mortality rate. Although they can 
arise in a variety of body sites, they are occasionally 
found in the kidney, spermatic cord, bladder, urethra 
and prostate[1]. In such circumstances, patients are often 
misdiagnosed. The anesthetic management of this 
condition is similar to that of pheochromocytoma, but 
the failure to diagnose paragangliomas preoperatively 
can lead to a mortality rate up to 50% of patients 
during surgery[2].

Fortunately, most patients may have related 
symptoms that are associated with micturition, 
including headaches, palpitations, hypertension, 
diaphoresis and blurred vision. We present a case in 
which the patient did not have any obvious related 
symptoms and the diagnosis of a paraganglioma 
was not made before surgery, which led to severe 
hemodynamic disturbances during the transurethral 
resection of the tumor.

CASE REPORT
A 59-year-old, 75 kg man with a history presenting 

complaints of painless hematuria, urinary frequency, 
urgent micturition and dysuria for the previous 
two days was referred to the urology department at 
our hospital. He had no history of hypertension or 
headaches associated with voiding. On admission, the 
systolic blood pressure was 120 mmHg and the diastolic 
pressure was 80 mmHg. His preoperative blood tests, 
including serum biochemistry and coagulation studies, 
were normal. A chest X-ray showed cardiomegaly 
and electrocardiography revealed left ventricular 
hypertrophy. Ultrasound Scan (US) showed an 
elevated lesion on the left wall of the urinary bladder 
����ȱ ��������ȱ �����¡������¢ȱ řŜȱ Ƽȱ ŘŚȱ �� (Fig 1). 
At cystoscopy, a tumor was found at the 1 - 2 o’clock 
position on the urinary bladder wall. Computed 
tomography (CT) demonstrated a tumor that protruded 
approximately 52 × 35 mm into the lumen of the urinary 
bladder, but there was no evidence of tumor invasion 
into the adjacent organs (Fig 2). A bladder tumor was 
then diagnosed, and he gave consent for a transurethral 
resection under general anesthesia.

Case Report
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Intraoperatively, the patient was monitored with a 
continuous II lead ECG, pulse oximetry and noninvasive 
blood pressure monitoring every three minutes. The 
patient did not receive any premedication, and his 
blood pressure prior to induction was 150/90 mmHg 
with a heart rate of 66 bpm. After preoxygenation, 
intravenous (IV) anesthesia was induced smoothly 
with 0.1 mg fentanyl, 20 mg etomidate, and 6 mg 
cisatraronium. Approximately 90 seconds later, a 
������ȱ Śȱ ��£��ȱ ���¢�����ȱ ����ȱ ��� �¢ȱ ǻ���Ǽȱ  ��ȱ
inserted. No skin rash or vital sign changes occurred 
after the induction of anesthesia. Maintenance 
anesthesia was commenced with propofol (5 mg/
��Ȧ�Ǽǯȱ 
��ȱ �������ȱ �����ȱ ��������ȱ ǻ��Ǽȱ  ��ȱ ŗŚŖȦşŖȱ
mmHg and heart rate (HR) 60-70 bpm prior to the 
commencement of surgery. 

Before the incision, a further 0.1 mg fentanyl 
 ��ȱ �����ǲȱ �� ����ǰȱ ����ȱ �����ȱ ���ȱ ę���ȱ ��������ȱ
was made, the patient’s blood pressure increased to 
ŘŚŖȦŗŘśȱ��
�ǰȱ���ȱ���ȱ
�ȱ���������ȱ ����ȱŞŖȱ���ȱ
to 62 bpm. Noninvasive blood pressure monitoring 

was immediately changed to continuous monitoring. 
As we initially suspected that the anesthesia was 
���ȱ ��Ĝ������¢ȱ ����ǰȱ  �ȱ ������������ȱ �ȱ �����ȱ ��ȱ
propofol and remifentanyl, but these did not alleviate 
the hypertension. The operation was immediately 
���������ȱ ���ȱ ���ȱ �������ȱ ��ȱ �������ȱ ���ȱ ŖǯŚȱ��ȱ
nicardipine. Within 1 min, his blood pressure had 
���������ȱ��ȱŗŚŖȦŞŞȱ��
�ǯ

Considering that there was a direct association 
between the tumor and the cause of the hypertension, 
we suggested that surgery should not continue; the 
tumor had already been incised, and the operation 
concluded after hemostasis was achieved. The 
�¢����������ȱ ���������ȱ ���ȱ �����¡������¢ȱ Śȱ ���ȱ
during surgery; however, his blood pressure 
���������ȱ ��ȱ �����¡������¢ȱ ŗřŖȱ Ȭȱ ŗŚŖȦŞŖȬşŖȱ ��
�ȱ
just after the initial incision of the tumor. Two days 
later, the tumor was determined by a pathologist to be 
a paraganglioma (Fig 3). The patient was discharged 
from the hospital without hematuria on the third day 
postoperatively.

���ȱŗ�ȱ���ȱŗ�Ǳȱ����������ȱ����������ȱ��ȱ���ȱřŜȱǸ�ŘŚȬ��ȱ����ȱ�����������ȱ����ȱ���ȱ����ȱ�������ȱ�������ȱ ���ȱ ���ȱ�¡�������ȱ�����ȱ������

���ȱŘ�ȱ���ȱŘ�ǱȱComputed tomography revealing the mass originating from the left anterior and inferior bladder wall, with no evidence of 
tumor invasion into the adjacent organs

Severe Hypertension during Transurethral Resection of a Bladder Tumor as a Result ...
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DISCUSSION
Paragangliomas are tumors derived 

from the parasympathetic and sympathetic 
nervous systems[3]. Parasympathetic-associated 
paragangliomas that arise in the head and neck 
are usually nonfunctioning. The sympathetic-
associated paragangliomas that arise from the 
adrenal medulla or from the sympathetic ganglia 
are generally functionally active, as indicated by 
excessive catecholamine production. The term 
pheochromocytoma is also currently applied to 
catecholamine-secreting paragangliomas that 
are intra-abdominal (adrenal or extra-adrenal) 
or thoracic[4]. Of all the paragangliomas, only a 
relatively small proportion produce catecholamines 
��ȱ��Ĝ�����ȱ�������ȱ��ȱ�������ȱ�����ȱ���ȱ�¢������ȱ
or positive results on biochemical testing[5].

Paragangliomas of the urinary bladder 
account for <0.5% of bladder tumorsǽŜǾ, and they 
usually occur in young adult women. They are 
commonly associated with hypertension and 
hematuria[7]. Some patients have palpitations 

or episodic headaches. According to Chi-Hang 
KoukǽŞǾ, headache, palpitations, and sweating in 
���ȱ ��������ȱ ��ȱ �¢����������ȱ ���ȱ ����ȱ �����ę���¢ȱ
(93.8%) and sensitivity (90.9%) for the diagnosis of 
pheochromocytoma. However, the present patient 
had no symptoms except hematuria, which may 
have been because the plasma concentration of 
epinephrine (E) and norepinephrine (NE) were 
subclinical. In retrospect, it is unfortunate that no 
laboratory data were available regarding serum and 
urinary catecholamine levels. Usuda and Emura 
reported the case of a patient with a paraganglioma 
who had no symptoms except dysuria, but with 
��������ȱ ������ȱ ��ȱ ŘŚȱ �ȱ ������¢ȱ �¡�������ȱ ��ȱ �ǰȱ��ȱ
and vanillylmandelic acid (VMA)[9]. In our case, the 
severe hypertension that appeared during surgery 
was likely due to large volumes of catecholamines 
released on the incision of the tumor. This type of 
tumor is usually located intramurally in the lateral 
and posterior wall of the bladder[7], which was 
consistent with the location of the tumor in the 
present patient. 

Fig 3a: The tumor cells were localized in the submucosa of the 
urinary bladder. The intersecting bundles of Schwann cell like-cells 
���������ȱ���Ĵ����ȱ����������ȱ�����ȱ���ȱ���¢ȱ ���ȱ���������ȱ�¢ȱ����ȱ
��������ȱ������ȱ����������ȱ�����������ǯȱ
�ŚŖ

���ǯȱř�ǱȱThe tumor cells had plump cytoplasm and single distinct 
nucleoli. HE200

���ȱř�Ǳ CgA positive cells        Fig 3d: Syn positive cell
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The ability to distinguish between the 
diagnosis of paragangliomas, especially secreting 
paragangliomas, and urothelial cancer is important 
�������ȱ��ȱ���ȱ���¢ȱ��ě�����ȱ����������ȱ����������ȱ
strategies that are required. Undiagnosed secreting 
paragangliomas may bring great dangers to the 
patient, such as severe hypertension, arrhythmias 
and heart failure. However, paraganglioma of the 
urinary bladder is a rare tumor and only 13% of the 
cases are associated with preoperative symptomsȱǽŗŖǾ, 

which makes it easy for them to be misdiagnosed as 
urothelial or bladder cancers. Certain clinical and 
�����ȱ ��������ȱ���ȱ������ȱ ��ȱ������ȱ����ȱ��ě��������ȱ
���������ǯȱ ��ȱ �������ǰȱ ��������ȱ ���ȱ �����ę�����¢ȱ
younger than those diagnosed with urothelial 
carcinoma. The median age of patients with 
paragangliomas of the bladder has been recorded as 
��� ���ȱŚřȱ���ȱŚśȱ¢����ǽŝǰȱŗŗǾ, compared to 70 years 
for patients with urothelial carcinoma.

Due to the comparative rarity of paragangliomas, 
their misdiagnosis cannot be avoided[12]. Uncontrolled 
hypertension during this kind of surgery should 
raise the suspicion of a paraganglioma. The 
operation should be suspended, radial artery and 
central venous cannulation should be performed and 
antihypertensive agents, such as nicardipine and 
sodium nitroprusside, in addition to antihypotensive 
��������ǰȱ ����ȱ ��ȱ ��������������ǰȱ ���ȱ ΆȬ��������ȱ
such as esmolol, should be prepared. A pathologist 
������ȱ��ȱ�������¢ȱ���������ȱ��ȱ���ę��ȱ���ȱ���������ȱ
and the operation should be cancelled, if necessary. 

CONCLUSION
Paragangliomas of  urinary bladder are uncommon 

and often misdiagnosed especially when patients 
have no obvious hypertension. Due to the very 
����ȱ ��������¢ȱ ����ȱ  ������ȱ ��Ĝ�����ȱ �����������ȱ
preoperatively, uncontrolled hypertension during 
this kind of surgery should raise the suspicion of a 
paraganglioma and further preparation should be 
done.
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���������ȱ	�� ��ȱ������ȱ��������ȱ���������ȱ��ȱ��������ȱ
����ȱ����ȱ���������ȱ��������ȱ��ȱ
� ���
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�ȱ�¢���ȱŘŖŗŜǲȱřřǱŗȬŜǯȱ���ǱȱŗŖǯŚŗŖřȦŖşŝŖȬşřŝŗǯŗŝśŚŝŜ

Context: Nonsmall cell lung carcinoma (NSCLC) is the most frequently diagnosed form of lung cancer 
in Kuwait. NSCLC samples from Kuwait have never been screened for epidermal growth factor receptor 
ǻ�	��Ǽȱ����ȱ����������ǰȱ ����ȱ��ȱ��� �ȱ��ȱ�ě���ȱ���������ȱ�������ǯ
Aims: ����ȱ����¢ȱ������������ȱ���ȱ����������¢ȱ��ȱ�����ȱę��Ȭ������ȱ����������ȱǻ���Ǽȱ��������ȱ���ȱ����������ȱ
screening, and whether common EGFR mutations are present in NSCLC samples from Kuwait.
��Ĵ����ȱ���ȱ������Ǳȱ��������ȱ�����ȱ�������ȱ����ȱę��ȱ
� �����ȱ���ȱŗřȱ���Ȭ
� �����ȱ ���ȱ��������ȱ
in this study.
Materials and methods: DNA was extracted from FNA cell blocks and screened for EGFR gene mutations 
�����ȱ�������ȱ�������ȱ����ȱ ǻ���ǼȬ�����ȱ����¢ǰȱ���ȱ�	��ȱ����ȱ�����ę������ȱ�����ȱĚ���������ȱ ��ȱ����ȱ
hybridization (EGFR-FISH). EGFR protein expression was assessed using immunohistochemistry.
�������Ǳȱ����ȱ�	��ȱ���������ȱ ���ȱ��������ȱ��ȱę��ȱ���Ȭ
� ����ȱ�����ȱ��������ȱǻŘŝǯŞƖǼǯȱ�	��ȱ����ȱ
�����ę������ȱ  ��ȱ �������ȱ ��ȱ ŗŖȱ �������ȱ ǻśśǯśƖǼȱ �¢ȱ ������ȱ �����ę������ȱ ��ȱ �����ȱ ���ȱ ��Ě�����ȱ ��ȱ
�����������ȱ���¢���¢ǯȱ����ȱ�������ȱ���ȱ�	��ȱ���������ȱ���ȱ�	��ȱ����ȱ�����ę������ǰȱ���ȱ��ȱ ����ȱ
only one sample had coexisting EGFR overexpression.
�����������ǱȱGiven the evidence of EGFR gene alterations occurring in NSCLC patients in Kuwait, there 
is a need to incorporate EGFR gene mutational screen for NSCLC patients to implement its consequent 
use in patient treatment.

��������ȱ���������ȱ��ȱ��������ȱ���������ȱ
���� ����ȱ�¢ȱ�������ȱ��ȱ
� ���


� ���ȱ�������ȱ�������ȱŘŖŗŜǲȱŚŞȱǻŘǼȱǱȱŗŜŜȱȬȱŗŜş

������������¢ȱ�������������ȱ��ȱ��������ȱ
 ���ȱ������¢ȱ��������ę�����¢
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Respir CareȱŘŖŗŜȱ���ȱŞǯȱ���Ǳȱ��������ǯŖŚŚŝşǯȱǽ����ȱ�����ȱ��ȱ�����Ǿ

����������Ǳȱ The aim of this work was to describe the frequency and spectrum of sinopulmonary 
�������������ȱ�����ȱ��������ȱ ���ȱ������¢ȱ��������ę�����¢ȱ���������ǯ
Methods: ���ȱ ��������ȱ ��������ȱ ���ȱ ��������ȱ  ���ȱ ������¢ȱ ��������ę�����¢ȱ  ��ȱ  ���ȱ ����������ȱ
������������¢ȱ ��� ���ȱ ������¢ȱ ŘŖŖŚȱ ���ȱ ��������ȱ ŘŖŗřȱ ��ȱ ���ȱ 
� ���ȱ ��������ȱ ������¢ȱ
��������ę�����¢ȱ���������ȱ�������¢ǯ
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�������Ǳȱ A total of 202 subjects were registered during the study period. Subjects with combined 
��������ę��������ȱ ���ȱ���ȱ����ȱ���������ȱǻŜśȱ��������ǰȱřŘǯŗƖǼǰȱ����� ��ȱ�¢ȱ ���Ȭ��ę���ȱ�¢�������ȱ
 ���ȱ��������ę�����¢ȱǻŚśȱ��������ǰȱŘŘǯŘƖǼȱ���ȱ������������¢ȱ�������¢ȱ��ę��������ȱǻřśȱ��������ǰȱŗŝǯřƖǼǯȱ
A total of 295 sinopulmonary manifestations were observed in 127 subjects (63%); 157 manifestations 
ǻśřǯŘƖǼȱ ���ȱ��������ȱ�����ȱ���ȱ����������ȱ�¢������ǰȱ���ȱŗřŞȱ��������������ȱǻŚŜǯŞƖǼȱ��������ȱ�����ȱ
�������������ȱ��ȱ���ȱ������¢ȱ��������ę�����¢ȱ��������ȱ���������ǯȱ������������¢ȱ��������������ȱ ���ȱ
����ȱ������ȱ��ȱ��������ȱ ���ȱ������������¢ȱ�������¢ȱ��ę��������ȱǻŘǯřȱ��������������Ȧ�������Ǽǰȱ����� ��ȱ
�¢ȱ��������ȱ ���ȱ��������ȱ��������ę��������ȱǻŗǯŝśȱ��������������Ȧ�������Ǽǯȱ���������ȱ ��ȱ���ȱ����ȱ
������ȱ�������������ȱǻŗŖŞȱ��������ȱ�ě������ȱŞŖȱ��������Ǽǰȱ����� ��ȱ�¢ȱ������ȱ�����ȱǻŞŗȱ��������ȱ�ě������ȱ
59 subjects), bronchiectasis in 28 subjects (13.8%), and asthma in 22 subjects (11%). Microbial organisms 
 ���ȱ ��������ȱ������ȱ ŚŜȱ ��������ȱ ��ȱ ���������ȱ ǻŚŘǯśƖǼȱ ǻ�¢�������������ȱ ���ȱ�������¢����ȱ ���������ȱ
 ���ȱ���ȱ����ȱ������Ǽǯȱ�����ȱ ���ȱśŝȱ������ȱǻŘŞƖǼȱ������ȱ���ȱ����¢ȱ������ǯȱ� ���¢Ȭ����ȱ������ȱǻŚŘƖǼȱ
were due to pulmonary complications as follows: pneumonia (16 subjects, 8%), pulmonary hemorrhage 
(6 subjects, 3%), and aspiration pneumonia (2 subjects, 1%).
�����������Ǳȱ������������¢ȱ�������������ȱ���ȱ������ȱ��ȱ��������ȱ ���ȱ������¢ȱ��������ę�����¢ǯȱ
They can be serious and continue to occur even after proper treatment is initiated. The pulmonologist 
������ȱ ���¢ȱ ��ȱ ���������ȱ ����ȱ ��ȱ ���ȱ ����������ȱ ��ȱ ��������ȱ  ���ȱ ������¢ȱ ��������ę�����¢ȱ
disorder.

���������ȱ������¢ȱ������ȱ��������ȱ������ȱ������¢ȱ���ȱ
�����������ȱ��ȱ
�����������ȱ�¢����ȱ��ȱ
� ���
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���� J GastroenterolȱŘŖŗśǲȱŗŜǱŗřŗȬśǯȱ���ǱȱŗŖǯŗŖŗŜȦ�ǯ���ǯŘŖŗśǯŖşǯŖŖŝ

����������ȱ���ȱ����¢ȱ����ǱȱChronic infection caused by Helicobacter pylori (H. pylori) is associated 
with chronic gastritis, peptic ulcer disease, and gastric cancer. Eradication of H. pylori reduces morbidity 
of chronic gastritis and incidence of gastric cancer in high-risk population. We aimed at testing the 
�Ĝ���¢ȱ��ȱ����������¢���Ȭ�����ȱ������ȱ������¢ȱ���ȱ�������Ȭ�����ȱ���������ȱ������¢ȱ���ȱ�����������ȱ
ǯȱ
pylori in patients with chronic gastritis in Kuwait.
Patients and methods: �ȱ �����ȱ ��ȱ ŘŗŞȱ �¢�������ȱ ��������ȱ ����ȱ ��ě�����ȱ ���������ȱ ��ȱ ���ȱ ������ȱ
to have chronic gastritis by endoscopy and gastric biopsy were enroled. All of them were naïve to H. 
pylori eradication therapy. They were randomised into two groups: group A, received triple therapy 
(omeprazole, amoxicillin, and clarithromycin) for 10days; and group B, received quadruple therapy 
(omeprazole, bismuth subcitrate potassium, tetracycline, and metronidazole) for 10days. All patients 
 ���ȱ������ȱ���ȱ�����������ȱ��ȱ
ǯȱ�¢����ȱ�¢ȱ������Ȭŗřȱ����ȱ������ȱ����ȱŚȱ ����ȱ�����ȱ���������ǯ
�������ǱȱTotal response rate of eradication therapy in both groups was 77.5% (n = 169). However, group 
B (n = 100) had a higher eradication rate (88%) than group A (n = 118) (68.6%). H. pylori eradication rate 
 ��ȱ�����ę�����¢ȱ������ȱ��ȱ�����ȱǻŞŚǯŘƖǼȱ����ȱ�������ȱǻŝŖǯŘƖǼȱ��ȱ����ȱ������ȱǻ�ȱǀŖǯŖŗǼǯȱ�����ȱ ���ȱ��ȱ
��ě�������ȱ��ȱ�����������ȱ�����ȱ ���ȱ������ȱ��ȱ������ȱ���ȱ��ȱ����������¢ǯ
����������Ǳȱ �������Ȭ�����ȱ ���������ȱ ������¢ȱ ��ȱ ����ȱ �ě������ȱ ��ȱ �ȱ ę���Ȭ����ȱ ������¢ȱ ����ȱ
clarithromycin-based triple therapy for eradicating H. pylori in patients with H. pylori-related chronic 
gastritis in Kuwait.
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����������ȱ��ȱ���ȱ�����Ȭ��Ȭ�������¢ȱ����������ȱ�����ȱ���ȱ�������ȱ
�����ȱ�����ȱ��������ȱ�������¢ȱ��ȱ�ȱ������ȱ�������ȱ������
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���ȱ�ȱ	¢������ȱ������ȱŘŖŗŜȱ���ȱŗǯȱ���Ǳȱ�ŖŖŘŖȬŝŘşŘǻŗŜǼřŖŖśŘȬŘǯȱ���ǱŗŖǯŗŖŗŜȦ�ǯ����ǯŘŖŗśǯŗŗǯŖŘŗǯȱǽ����ȱ�����ȱ
��ȱ�����Ǿ

���������Ǳ   To validate a prediction model for vaginal birth after cesarean (VBAC) that incorporates 
variables available at admission for delivery among Middle Eastern women.
Methods:   The present prospective cohort study enrolled women at 37weeks of pregnancy or more 
 ���ȱ��������ȱ������������ȱ ��ȱ ���ȱ ������ȱ��ȱ�Ĵ����ȱ�ȱ�����ȱ��ȱ�����ȱǻ���Ǽȱ�����ȱ�ȱ������ȱ�����ȱ�� ȱ
����������ȱ ��������ȱ�������¢ȱ ��ȱ��Ȭ�����ȱ
�������ǰȱ
� ���ǰȱ ��� ���ȱ ����ȱŘŖŗřȱ ���ȱ ����ȱŘŖŗŚǯȱ���ȱ
predicted success rate of VBAC determined via the close-to-delivery prediction model of Grobman et 
al. was compared between participants whose TOL was and was not successful.
�������Ǳȱȱȱ�����ȱŘŖřȱ��������ȱ ����ǰȱŗŚŖȱǻŜşǯŖƖǼȱ���ȱ����������ȱ����ǯȱ���ȱ���������ȱ����ȱ
�������ȱ����ȱ ��ȱ������ȱ�����ȱ ����ȱ ���ȱ����������ȱ���ȱǻŞŘǯŚƖȱƹȱŗřǯŗƖǼȱ����ȱ�����ȱ�����ȱ
with failed TOL (67.7% ± 18.3%; P <0.001). There was a high positive correlation between actual 
���ȱ���������ȱ �������ȱ �����ǯȱ ���ȱ�������ȱ��ȱ���������ȱ �������ȱ ����ȱ ����������ȱ ����ȱǁřŖƖȱ Ȭȱ ŚŖƖȱ
��ȱǁȱşŖƖȱȬȱŗŖŖƖǰȱ���ȱ������ȱ�������ȱ����ȱ ��ȱŘŖƖǰȱřŖǯŝƖǰȱřŞǯśƖǰȱśşǯŗƖǰȱŝŗǯŚƖǰȱŝŜƖǰȱ���ȱŞŚǯśƖǰȱ
respectively (r = 0.98, P = 0.013).
����������Ǳȱ The close-to-delivery prediction model was found to be applicable to Middle Eastern 
women and might predict VBAC success rates, thereby decreasing morbidities associated with failed 
TOL.

������ȱ���ȱ�������ȱ��ȱ��������ȱ��ȱ���ȱ�����ȱ�����Ȭ�����ȱ
����������ȱ����ȱ������ȱ��ȱ���ȱ�������ȱ�������������ȱ������ǰȱ

���ȱ����������ȱ����ȱ������ȱ��ȱ
� ���
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Am J Hosp Palliat CareȱŘŖŗŜȱ���ȱŗřǯȱ���ǱȱŗŖŚşşŖşŗŗśŜŘśşśşǯȱǽ����ȱ�����ȱ��ȱ�����Ǿ

����������ǱȱCompared to other regions of the world, palliative care (PC) in the Eastern Mediterranean 
region is at an earlier stage of development. The Palliative Care Center of Kuwait (PCC-K) was 
�����������ȱ�ȱ�� ȱ¢����ȱ���ȱ��ȱ���ȱę���ȱ�����Ȭ�����ȱ��ȱ������ȱ��ȱ���ȱ������ǯȱ����ȱ����¢ȱ ��ȱ���������ȱ
to investigate the timing of referral to the PCC-K and its outcome.
Methods: �������������ȱ����� ȱ��ȱ���������ȱ��ȱ���ȱ���Ȭ
ȱ������ȱ���ȱę���ȱřȱ¢����ȱ��ȱ������ǯȱ����ȱ��������ȱ
 ��ȱ��ę���ȱ��ȱ��������ȱ������ȱ���ȱ����ȱřŖȱ��¢�ȱ��ȱ����ǯ
�������Ǳȱ������ȱ ���ȱřȬ¢���ȱ������ǰȱŚşŞȱ��������ȱ ���ȱ������ȱ ���ȱ ��������ȱ ��ȱ ���ȱ���Ȭ
ȱ��ȱ ���ȱ
ŚŜŝȱ ���ȱ��������ȱ���ȱ����¢���ǯȱ��������ȱ ��ȱ����������ȱ����ȱ��ȱśŞƖȱ��ȱ��������ǯȱ����������¢ȱ����������ȱ
were more likely to refer patients late when compared to oncology facilities (P = .033). The palliative 
�����������ȱ�����ȱǻ���Ǽȱ ��ȱǂřŖȱ��ȱśşƖȱ��ȱ����ȱ���������ȱ���ȱŘŗƖȱ��ȱ�������ȱ���������ȱǻ�ȱǀȱǯŖŖŗǼǯȱ�����ȱ
ŚŜŝȱ��������ȱ��������ǰȱřŚŘȱǻŝřƖǼȱ ���ȱ��������ȱ���ȱ��������ȱ��ȱ���ȱ���Ȭ
ǰȱŗŖŘȱǻŘŘƖǼȱ ���ȱ����������ǰȱ���ȱ
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ŘřȱǻśƖǼȱ����ȱ������ȱ����������ȱ�¢ȱ���ȱ���Ȭ
ȱ������������ȱ����ǯȱ����ȱ���ȱřŚŘȱ��������ȱ��������ǰȱ���ȱ
�����¢ȱ����������ȱ�������ȱ���ȱ��������ȱ��ȱŜŚȱǻŗşƖǼȱ��������ȱ��ȱ���ȱ���Ȭ
ǯ
����������ǱȱPatients are frequently referred late to the PCC-K. Further research to identify barriers to 
PC and its early integration in Kuwait is required. The PPS may be useful in identifying late referrals.

���������ȱ���������������ȱ���ȱ���ȱ���������ȱ���ȱ
���������ȱ��ȱ��������ȱ���������ȱ��ȱ
� ���

Alroughani R1, Ashkanani A2, Al-Hashel J3, Khan RŚ, Thussu A5, Alexander KJŚ, Vembu PŚ, Sharfuddin KŚ, 
Lamdhade S2, John JKŚ, Alkhashan S6, Abualmelh M7, Al-Shammri S8

1Division of Neurology, Department of Medicine, Amiri hospital, Kuwait; Neurology Clinic, Dasman Diabetes 
Institute, Kuwait. Electronic address: alroughani@gmail.com

2Division of Neurology, Department of Medicine, Amiri hospital, Kuwait
3Department of Neurology, Ibn Sina Hospital, Kuwait; Department of Medicine, Faculty of Medicine, Kuwait 

University, Kuwait
ŚDepartment of Neurology, Ibn Sina Hospital, Kuwait

5Division of Neurology, Department of Medicine, Amiri hospital, Kuwait; Neurology Clinic, Dasman Diabetes 
Institute, Kuwait

6Division of Neurology, Department of medicine, Farwaniya Hospital, Kuwait
7Division of Neurology, Department of medicine, Al-Adan Hospital, Kuwait

8Department of Medicine, Faculty of Medicine, Kuwait University, Kuwait; Division of Neurology, Department of 
medicine, Mubarak Al-Kabeer Hospital, Kuwait

Clin ������ ���������ȱŘŖŗǲȱŗŚřǱśŗȬŜŚǯȱ���ǱȱŗŖǯŗŖŗŜȦ�ǯ��������ǯŘŖŗŜǯŖŘǯŖŖŗȱ

����������ǱȱWe aim to develop consensus recommendations to guide neurologists in the community for 
the diagnosis and treatment of Multiple Sclerosis (MS).
Methods: After reviewing the available literature, a group of neurologists with expertise in MS met to 
discuss the evidence and develop consensus recommendations for the diagnosis and treatment of MS.
�������ǱȱThe revised 2010 McDonald criteria is the established diagnostic criteria for MS and has wide 
�������������ȱ����������ȱ�����ȱ�������������ȱ��ȱ�¡�����ǯȱ�������ȱ���ȱĚ���ȱ��ȱ���ȱ������¢ȱ���ȱ�¡���������ǰȱ
along with certain laboratory tests were pointed out to exclude MS mimickers in the diagnostic phase. 
The available approved disease modifying therapies (DMTs) were listed in an algorithmic fashion based 
on initial assessment of disease severity and subsequent disease breakthrough while on DMTs. Risk 
������ę������ȱ�����ȱ��ȱ���ȱ����ę�ȱ������ȱ����ȱ�����ȱ ��ȱ����ȱ��ȱ����ȱ��������ȱ���ȱ�����������ȱ������¢ȱ��ȱ
MS patients using an “individualized therapy” approach. The requirements for initiation and monitoring 
��ȱ�������ȱ��ȱ��������ȱ ���ȱ�����������ȱ ���ȱ��������ȱ��ȱ����¢ȱ������ę������ȱ��ȱ�������ȱ������������ǰȱ
adverse events, and safety concerns. The role of multi-disciplinary MS clinics was discussed and a guide 
for referral to specialized MS clinics was developed.
�����������Ǳȱ Consensus recommendations have been developed to guide local neurologists on the 
diagnosis and treatment of patients with MS. Implementation of the revised 2010 McDonald diagnostic 
criteria was advised while a personalized treatment approach was recommended using a treatment 
���������ȱ�����ȱ��ȱ����ȱ������ę������ȱ���ȱ�������Ȭ��������ȱ��������ǯȱ
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2016 World Congress of Cardiology & 
��������������ȱHealth
���ȱŚȱȬȱŝǰȱŘŖŗŜ
Mexico / Mexico City 
Contact: Mci Suisse Sa 
�����ǱȱŖŗŗȬŚŗȬŘŘȬřřşȬşśŞśǲȱ��¡ǱȱŖŗŗȬŚŗȬŘŘȬřřşȬşŜřŗ
Email: wcc2016reg@mci-group.com

10th International Conference on Cholesteatoma & 
������ȱ���ȱ������¢
Jun 5 - 8, 2016 
������ Kingdom / Edinburgh 
�������Ǳȱ��Ĵ�� ȱ����ǰȱ�������ȱ������¢ȱ��ȱ������¢ȱ
�����ǱȱŖŗŗȬŚŚȬŘŖȬŝŞŖŞȬśŜŘŗ
�����Ǳȱ�����ŘŖŗŜȓ�ę�����ǯ���
 
8th World Congress on ���������ȱ���������ȱǭȱ�������� 
Care
Jun 5 - 8, 2016
Canada / Ontario / Toronto 
Contact: Rebecca Johnstone, Kenes International 
�����ǱȱŖŗŗȬŚŗȬŘŘȬşŖŞȬŖŚŞŞ
Email: picc@kenes.com

Global ������Ǳȱ����������ǰȱ������ & Avenues to 
Prevention
Jun 7 - 10, 2016 
France / Lyon 
Contact: Conference Administrator, International 
Agency For Research On Cancer 
�����ǱȱŖŗŗȬřřȬŚȬŝŘŝřȬŞŚŞś
Email: iarc-conference2016@iarc.fr
 
��������� Special Skills Module
Jun 9 - 10, 2016
������ Kingdom / Gatwick 
Contact: Kate Ellis, British Menopause Society 
�����ǱȱŖŗŗȬŚŚȬŗŜȬŘŞŞşȬŖŗşş
Email: kate.ellis@bms-whc.org.uk

2016 �������������ȱ����� Therapies
Jun 16 - 18, 2016
������ȱ������ȱȦ Illinois / Chicago 
Contact: Center for Education, Cardiovascular 
Research Foundation 
�����ǱȱŜŚŜȬŚřŚȬŚśŖŖ
�����Ǳȱ���ǯ����������Ĵȓ����£��ǯ���

 10th International Symposium onȱ�����������ȱǭȱ
������������ȱDiseases
Jun 26 - 30, 2016
������ Kingdom / Glasgow 
Contact: Yoav Shlezinger, Kenes Group 
Email: isppd@kenes.com

�������ȱ���: Ten-Minute Techniques for Real 
Doctors (Cognitive Behaviour Therapy)
Jun 29 - Jul 1, 2016
Canada / Ontario / Collingwood 
Contact: Greg Dubord, Md, Cme Director, Cbt 
Canada 
�����ǱȱŞŝŝȬŚŜŜȬŞŘŘŞ
Email: registrar@cbt.ca
 
7th International Workshop on Advances in the 
���������ȱ�����������¢ȱǭȱ������������ of Bone & 
Other Musculoskeletal Diseases
Jul 2 -  6, 2016 
������ Kingdom / Oxford 
Contact: Janet Crompton, Oxford Molpharm 
Workshop 
�����ǱȱŖŗŗȬŚŚȬŗŚȬśřśŚȬşşŘşǲȱ��¡ǱȱŖŗŗȬŚŚȬŗŚȬśřśŚȬŞşŗş
Email: events@janet-crompton.com

2016 Symposium ��������������
Jul 3 - 5, 2016 
������ Kingdom / Liverpool 
Contact: The Conference Collective Ltd 
�����ǱȱŖŗŗȬŚŚȬŘŖȬŞşŝŝȬŝşşŝ
Email: sympmamm@conferencecollective.co.uk
 
30th International College of 
�������¢��������������¢ȱ(CINP) World Congress
Jul 3 - 7, 2016 
South Korea / Seoul 
�������Ǳȱ����ȱ�������ȱ�Ĝ��ȱ
�����ǱȱŖŗŗȬŚŚȬŗřȬśśŘŚȬŚşřŖǲȱ��¡ǱȱŖŗŗȬŚŚȬŗřȬśśŘŚȬşşśş

ŗŚth International Congress of �������������ȱ
Diseases
���ȱŚȱȬȱȱşǰȱŘŖŗŜȱ
Canada / Ontario / Toronto 
Contact: Dr. Vera Bril, Congress President 
�����ǱȱŜŖŚȬśŜŜȬŞřŗŘǲȱ��¡ǱȱŜŖŚȬŜŞŗȬŗŖŚş
Email: icnmd2016@icsevents.com

�����������ȱ�����������ȱ���ȱ��������
Compiled and edited by 
��������ȱ
ȱ�����¢


� ���ȱ�������ȱ�������ȱŘŖŗŜǲȱŚŞȱǻŘǼȱǱȱŗŝŖȱȬȱŗŞŗ
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 9th ���������� for Intensive Care
���ȱŚȱȬȱśǰȱŘŖŗŜȱ
������ Kingdom / London 
Contact: Infomed Research & Training 
�����ǱȱŖŗŗȬŚŚȬŘŖȬřŘřŜȬŖŞŗŖ
��¡ǱȱŖŗŗȬŚŚȬŘŖȬŞŘşŖȬŜşŗŝ
Email: courses@Infomedltd.co.uk

96th Annual British Association of Dermatologists 
(BAD) Meeting
Jul 5 - 7, 2016 
������ Kingdom / Birmingham, Uk 
Contact: Conference & Event Services, Bad 
�����ǱȱŖŗŗȬŚŚȬŘŖȬŝřşŗȬŜřŚř
��¡ǱȱŖŗŗȬŚŚȬŘŖȬŝřŞŞȬŖŚŞŝ
Email: conference@bad.org.uk

9th Oswestry Shoulder & Elbow Course for 
����������� Trainees
Jul 6 - 7, 2016
������ Kingdom / Oswestry 
Contact: Orthopaedic Institute 
�����ǱȱŖŗŗȬŚŚȬŗŜȬşŗŚŖȬŚŜŜŗ
Email: enquiries@orthopaedic-institute.org
 
2nd Australasian Breast Congress
Jul 7 - 10, 2016 
New Zealand / Auckland 
�������Ǳȱ
���¢ȱ�¢���ǰȱ�¡�������ȱ�Ĝ���ǰȱ������������ȱ
Society for Breast Disease 
�����ǱȱŖŗŗȬŜŗȬŚȬŝŝřřȬŖŖśŚ
Email: kerrye@asbd.org.au
 
2016 Frontiers in ��������������ȱ������¢
Jul 8 - 10, 2016
Italy / Florence 
Contact: Council on Basic Cardiovascular Science 
�����ǱȱŖŗŗȬřřȬŚȬşŘşŚȬŝŜŖŖ
��¡ǱȱŖŗŗȬřřȬŚȬşŘşŚȬŝŜŖŗ
 
Hot Topics inȱ���������ȱǭȱ�������¢ȱ�n Children
Jul 11 - 13, 2016 
������ Kingdom / London 
Contact: Department Of Paediatrics, University Of 
Oxford 
�����ǱȱŖŗŗȬŚŚȬŗŞȬŜśŞśȬŝŚŜŜ
Email: iic@paediatrics.ox.ac.uk
 
18th Annual International Society for Bipolar 
Disorders Conference / 8th Biennial International 
������¢ȱ���ȱ�ě������ȱ���������ȱ����������
Jul 13 - 16, 2016 
Netherlands / Amsterdam 
Contact: Yoav Shlezinger, Kenes Group 
Email: isbd2016@kenes.com

 19th  International Society for �������ȱ����� ��� 
Treatment (ISMT) International Congress
���ȱŗŚȱȬȱŗŜǰȱŘŖŗŜȱ
Malaysia / Sarawak 
Contact: Ismst 
�����ǱȱŖŗŗȬŚřȬŝřŘȬřŖŘȬřŝřǲȱ��¡ǱȱŖŗŗȬŚřȬŝřŘȬřŖřȬřŝś
Email: shockwave@ismst.com

Seizures, Spells & Shakes: ��������¢ for the non-
neurologist
���ȱŗŚȱȬȱŗŜǰȱŘŖŗŜȱ
Kiawah Island / South Carolina
Contact: Augusta University 
�����ǱȱŞŖŖȬŘŘŗȬŜŚřŝȱ��ȱŝŖŜȬŝŘŗȬřşŜŝ
��¡ǱȱŝŖŜȬŝŘŗȬŚŜŚŘ
Email: coned@gru.edu
 
2nd International Neonatology association conference
Jul 15 - 17, 2016 
Austria / Vienna 
Contact: Sarah Krein, Paragon Group 
�����ǱȱŖŗŗȬŚŗȬŘŘȬśřřȬŖşŚŞ
Email: skrein@paragong.com
 
2nd Singapore ��������������ȱclinical trialists forum
Jul 15 - 17, 2016 
Singapore / Singapore 
Contact: Secretariat, CVCT Asia Forum 
Email: secretariat@cvctasia.com
 
2016 International Conference on Memory
Jul 17 – 22, 2016 
Hungary / Budapest 
Contact: Organizing Secretariat, Asszisztencia 
Szervezo Kft. 
�����ǱȱŖŗŗȬřŜȬŗȬřśŖȬŗŞśŚǲȱ��¡ǱȱŖŗŗȬřŜȬŗȬřśŖȬŖşŘş
Email: info@icom2016.com
 
Symposia at Sea: ���������������ȱ������� with MR
Jul 17 - 28, 2016 
Denmark / Copenhagen 
Contact: Educational Symposia 
Phone: 800-338-5901 Or 813-806-1000
��¡ǱȱŞŖŖȬřŚŚȬŖŜŜŞȱ��ȱŞŗřȬŞŖŜȬŗŖŖŗ
 
Focused point of care ���������������¢
Jul 18 - 20, 2016 
������ States / Florida / St. Pete Beach 
Contact: Gulfcoast Ultrasound Institute 
�����ǱȱŞŖŖȬŜŗşȬŗşŖŖȱ��ȱŝŘŝȬřŜřȬŚśŖŖ
Fax: 727-363-0811
 
Symposia at sea: 
���ȱǭȱ����ȱ������� - what you 
need to know
Jul 19 – 31, 2016 
������ Kingdom / Southampton 
Contact: Educational Symposia 
Phone: 800-338-5901 or 813-806-1000
��¡ǱȱŞŖŖȬřŚŚȬŖŜŜŞȱ��ȱŞŗřȬŞŖŜȬŗŖŖŗ
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2016 American �����������ȱ����ȱǭȱ����� Society 
(AOFAS) annual meeting
Jul 20 - 23, 2016
Canada / Ontario / Toronto 
Contact: Aofas 
�����ǱȱŞŖŖȬŘřśȬŚŞśśȱ��ȱŞŚŝȬŜşŞȬŚŜśŚȱǻ�������ȱ��Ǽ
Email: aofasinfo@aofas.org
 
ȱŗŚth ����������ȱAssociation of Asia Congress
���ȱŘŗȬȱŘŚǰȱŘŖŗŜȱ
Singapore / Singapore 
Contact: Congress Secretariat, Singapore Urological 
Association 
Phone: 011-65-6513-7310
Email: uaa2016@globewerks.com
 
2016 ������������¢
Jul 21 - 23, 2016
Australia / Brisbane                 
Contact: Rebecca Lynn, Omics International 
Email: neurooncology@conferenceseries.com
 
2016 World Federation of Hemophilia (WFH) world 
congress
���ȱŘŚȱȬȱŘŞǰȱŘŖŗŜȱ
������ States / Florida / Orlando 
�������Ǳȱ�Ģȱ
�����ǱȱśŗŚȬŞŝśȬŝşŚŚǲȱ��¡ǱȱśŗŚȬŞŝśȬŞşŗŜ
�����Ǳȱ Ģȓ Ģǯ���

Comprehensive ���������¢
Jul 27 - 30, 2016 
������ States/ Rhode Island 
Contact: American Society for Colposcopy & Cervical 
Pathology 
�����ǱȱŞŖŖȬŝŞŝȬŝŘŘŝȱ��ȱřŖŗȬŝřřȬřŜŚŖ
��¡ǱȱŘŚŖȬśŝśȬşŞŞŖ

International Conference on �����ȱ���������¢ȱ���ȱ
������������¢
Jul 28 - 30, 2016 
Australia / Melbourne 
Contact: Jennifer Jones, Program Manager, Omics 
International 
�����ǱȱŜśŖȬŘŜŞȬşŝŚŚ
Email: tumorimmunology@conferenceseries.com
 
ŘŚth � ��ȱ������ȱConference
Jul 29 - 30, 2016 
Australia / Sydney 
Contact: Sonia Gagliardi, Swan Secretariat, Liverpool 
Hospital Trauma Department 
Phone: 011-61-2-8738-3928; Fax: 011-61-2-8738-3926
Email: swan@sswahs.nsw.gov.au

Current Topics in ��������¢ȱ�������� - Paris
August 1- 5, 2016 
France / Paris 
Contact: Coleen Hilliard, Meeting Coordinator, 
Northwest Seminars 
�����ǱȱśŖşȬśŚŝȬŝŖŜśǲȱ��¡ǱȱśŖşȬśŚŝȬŗŘŜś
Email: info@northwestseminars.com
 
9th World Cardiology congress
Aug 1 - 3, 2016 
������ȱ
������ / Manchester 
Contact: Mercy Jyoshna, Program Co-ordinator, 
OMICS International Conferences
Phone: 702-508-5200 ext. 8033
Email: worldcardiology@conferenceseries.com
 
10th Asian Society of ��������������ȱ������� (ASCI) 
congress
���ȱŚȱȬȱŜǰȱŘŖŗŜ
Singapore / Singapore 
Contact: Qiuyi Seah (Ms), Asci 2016 Secretariat, The 
Meeting Lab Pte Ltd 
�����ǱȱŖŗŗȬŜśȬŜřŚŜȬŚŚŖŘǲȱ��¡ǱȱŖŗŗȬŜśȬŜřŚŜȬŚŚŖř
Email: secretariat@asci2016.com
 
2016 Stem Cell Congress
���ȱŚȱȬȱśǰȱŘŖŗŜȱ
������ Kingdom / Manchester 
Contact: Angelica, Stem Cell Congress, Omics 
International 
Email: stemcellcongress@insightconferences.com
 
Advances In ��������¢ Hypertension
Aug 5, 2016
������ States / Illinois / Chicago 
�������Ǳȱ�Ĝ��ȱ��ȱ���ȱ���ǰȱ��������ȱ������ȱ��ȱ
Medicine, Northwestern University
Phone: 312-503-8533
 
ŚŖth Annual 
����ȱ	������� Society of Australasia 
�������ę�ȱ�������
Aug 6 - 9, 2016 
Australia / Hobart 
Contact: Lisa King, Events Manager, AACB Services 
Pty Ltd 
Phone: 011-61-2-9669-6600
Email: lisa@aacb.asn.au
 
Stoller: ���������������ȱ�������ȱTutorial & Mini-
Fellowship
Aug 12 - 15, 2016 
Australia / Melbourne 
Contact: Administrator, Cme Science 
�����ǱȱŜśŖȬŚŚŖȬŚŚŘŚ
Email: info@cmescience.com
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ŚŜth ����������� �������� ������¢ (ORS) 
International Sun Valley Workshop: Musculoskeletal 
Biology
Aug 7 – 10, 2016
������ȱ������ / Idaho / Sun Valley 
Contact: ORS
�����ǱȱŞŚŝȬŞŘřȬśŝŝŖǲȱ��¡ǱȱŞŚŝȬŞŘřȬśŝŝŘ
Email: ors@ors.org

MR �����������¢: From current best practice to latest 
frontiers
���ȱŗŚȱȬȱŗŝǰȱŘŖŗŜȱ
Germany / Lake Constanz 
Contact: International Society for Magnetic Resonance 
in Medicine
Email: info@ismrm.org
 
5th International African ����������ȱ���� Conference
Aug 16 - 19, 2016
������ / Kampala 
Contact: Patricia Batanda, African Palliative Care 
Association 
Email: conference2016@africanpalliativecare.org
 
28th International Congress ofȱ����������
Aug 17 - 22, 2016
Canada / British Columbia 
Contact: Congress Secretariat, MCI Group Canada 
Inc.
�����ǱȱŜŖŚȬŜŞŞȬşŜśśȱ�¡�ǯȱŘǲȱ��¡ǱȱŜŖŚȬŜŞśȬřśŘŗ
Email: info@IPA2016.com

15th Asian Oceanian Congress ofȱ��������¢
Aug 18 - 21, 2016
Malaysia / Kuala Lumpur 
Contact: Congress, Secretariat, Kenes Asia 
Phone: 011-65-6292-0723
Email: aocn2016@kenes.com
 
9th Latin American Congress on Epilepsy
Aug 20 - 23, 2016 
Mexico / Cancun 
Contact: Congress Secretariat
Phone: 011-353-1-205-6720; Fax: 011-353-1-205-6156

2016 International Congress of ���������¢
Aug 21- 26, 2016 
Australia / Melbourne 
Contact: Congress Managers, Arinex Pty Ltd 
�����ǱȱŖŗŗȬŜŗȬřȬşŚŗŝȬŖŞŞŞǲȱ��¡ǱȱŖŗŗȬŜŗȬřȬşŚŗŝȬŖŞşş
Email: ici2016@arinex.com.au
 
2016 ���������ȱǭȱ�����ȱ����������ȱ���������¢ 
review course
Aug 21- 26, 2016 
������ States / California / Dana Point
Contact: Kimberly Feils, Mayo Clinic 
Phone: 507-266-0676
Email: feils.kimberly@mayo.edu

 28th Conference of European Comparative 
����������������
Aug 21 - 25, 2016 
Belgium / Leuven 
Contact: Prof. Dr. Med. Horst-Werner Korf, President, 
European Society for Comparative Endocrinology
�����ǱȱŖŗŗȬŜşȬŜȬřŖŗȬŜŖŚŖ
Email: Korf@em.uni-frankfurt.de

30th World Congress of the International Association 
of ����������ȱǭȱ�����������
Aug 21- 25, 2016 
Ireland / Dublin 
Contact: Mary-Rose Rushe, Keynote Pco 
Email: info@ialpdublin2016.org
 
33rd World Congress of ��������ȱ��������
Aug 22 - 25, 2016 
Indonesia / Bali 
Contact: Conference Organizer, MCO® (Medical 
Conference Organizer)
Phone: 011-62-21-6386-9502
Fax: 011-62-21-6386-9503 / 05
Email: wcim2016@pharma-pro.com 

28th International course on ����������ȱ������¢ of 
the paranasal sinuses & skull base
���ȱŘŚȱȬȱŘŝǰȱŘŖŗŜ
Belgium / Ghent 
Contact: Semico N.V. 
Fax: 011-32-9-233-8597
Email: fess@semico.be
 
Advanced MR imaging in ����������ȱ��������¢
Aug 25 - 27, 2016 
������ Kingdom / London 
Contact: Ms. Elena Skocek, Coordinator of 
Educational Activities & Congress Management, 
European Society for Magnetic Resonance in 
Medicine & Biology 
�����ǱȱŖŗŗȬŚřȬŗȬśřśȬŗřŖŜǲȱ��¡ǱȱŖŗŗȬŚřȬŗȬśřśȬŝŖŚŗ
Email: eskocek@esmrmb.org
 
Internal Derangements of Joints
Aug 25 - 28, 2016 
Australia / Sydney 
Contact: International Institute for Continuing 
Medical Education
�����ǱȱŘŖśȬŚŜŝȬŖŘşŖ
Email: IICMEmail@gmail.com 

2016 European Society for ������� �������¢ȱ(ESMO) 
Academy
Aug 26 - 28, 2016 
������ Kingdom / Oxford 
Contact: Congress Department, ESMO 
�����ǱȱŖŗŗȬŚŗȬşŗȬşŝřȬŗşŖŖǲȱ��¡ǱȱŖŗŗȬŚŗȬşŗȬşŝřȬŗşŖŘ
Email: esmo@esmo.org
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 21st International Summit onȱ��������ǰȱ�����ȱǭȱ
������
Aug 26 - 31st 
������ States / California / San Diego 
Contact: Institute on Violence, Abuse & Trauma
�����ǱȱŞśŞȬśŘŝȬŗŞŜŖȱ�¡�ǯȱŚŖřŗǲȱ��¡ǱȱŞśŞȬśŘŝȬŗŝŚř
Email: ivat@alliant.edu 

European ���������ȱ������¢ Laboratory (EMBL) 
conference: transcription & chromatin
Aug 27 - 30, 2016 
Germany / Heidelberg
�������Ǳȱ������ȱ���ȱ����������ȱ�Ĝ��ǰȱ����ȱ
Heidelberg
�����ǱȱŖŗŗȬŚşȬŜŘŘȬŗřŞŝȬŞŝşŝ
Email: events@embl.de 

16th World Congress of Anaesthesiologists
Aug 28 - Sep 2, 2016
China / Hong Kong 
Contact: Coralie Deleage, Mci Group 
Email: coralie.deleage@mci-group.com
 
16th World Congress on �������ȱ��ȱ���ȱ���� / 12th 
Congress of the European Association of Dermato-
Oncology
Aug 31- Sep 3, 2016
Austria / Vienna 
Contact: Mci Deutschland Gmbh 
�����ǱȱŖŗŗȬŚşȬřŖȬŘŖŚȬśşŖ
Email: wccs2016@mci-group.com
 
17thȱ����Ȭ����ę�ȱ��������ȱ������ȱConference
Aug 31- Sep 3, 2016 
Australia / Melbourne 
Contact: Icms Pty Ltd 
�����ǱȱŖŗŗȬŜŗȬŗȬřŖŖŝȬşŘŚŜŜ
Fax: 011-61-3-9818-7111
�����Ǳȱ����ŘŖŗŚȓ����ǯ���ǯ��
 
6th Oxford ����ȱ���������ȱConference
Aug 31, 2016
������ Kingdom / Oxford 
Contact: Hartley Taylor Medical Communications 
�����ǱȱŖŗŗȬŚŚȬŗśȬŜśŜŘȬŗşŜŝ
�����Ǳȱ�Ĝ��ȓ������¢��¢���ǯ��ǯ��
 
19th ����� Imaging workshop
Sep 1- 2, 2016
Malta / St. Julian’s 
Contact: Central European Society of Gastrointestinal 
ǭȱ���������ȱ��������¢ȱ�Ĝ��ȱ
�����ǱȱŖŗŗȬŚřȬŗȬśřśȬŞşŘŝ
��¡ǱȱŖŗŗȬŚřȬŗȬśřśȬŞşŘŝȱ�¡�ǯȱŗś
�����Ǳȱ�Ĝ��ȓ�����ǯ���

 35th Annual European ����ȱǭȱ�����ȱ��������� Society 
meeting
Sep 1- 3, 2016
������ Kingdom / Oxford 
Contact: Hartley Taylor Medical Communications 
�����ǱȱŖŗŗȬŚŚȬŗśȬŜśŜŘȬŗşŜŝ
�����Ǳȱ�Ĝ��ȓ������¢��¢���ǯ��ǯ��
 
Advanced �������ȱ��ȱImaging
Sep 1- 3, 2016
Croatia / Zagreb 
Contact: Ms. Elena Skocek, Coordinator of 
Educational Activities & Congress Management, 
European Society For Magnetic Resonance In 
Medicine & Biology 
�����ǱȱŖŗŗȬŚřȬŗȬśřśȬŗřŖŜǲȱ��¡ǱȱŖŗŗȬŚřȬŗȬśřśȬŝŖŚŗ
Email: eskocek@esmrmb.org
 

��ȱ�����ȱ����������Ǳȱ����ȱ������ȱ��Ě������ȱǭȱ
Mechanisms: ������¢ǰȱ��¢�����ȱ�������¢ȱǭȱ������
Sep 1 – 2, 2016 
������ Kingdom / London 
Contact: World Obesity Federation
Email: ��Ĵ�����@worldobesity.org

�������ȱ������� System MRI II
Sep 2- 6, 2016 
������ KingdomȱȦȱ���Ĝ���ȱ
Contact: Walter Rijsselaere, Erasmus MRI Course 
Email: walter.rijsselaere@uzbrussel.be

39th European Thyroid Association (ETA) Annual 
Meeting
Sep 3- 7, 2016 
Denmark / Copenhagen 
�������Ǳȱ���ȱ��������ȱ�Ĝ��ȱ
�����ǱȱŖŗŗȬŚşȬŜŗȬřŜŝŜȬŘŗşŝ
��¡ǱȱŖŗŗȬŚşȬŜŗȬřŜŝŜȬŗşśř
Email: euro-thyroid-assoc@endoscience.de
 
16th European congress of �����������¢
���ȱŚȱȬȱŞǰȱŘŖŗŜȱ
Greece / Athens 
Contact: Amy Pinchbeck Smith, European Association 
of Neurosurgical Societies 
Email: amy.pinchbecksmith@eans.org
 
2016 Status quo of �����ȱ����������
���ȱŚȱȬȱŝǰȱŘŖŗŜȱ
Turkey / Izmir
Contact: Thomas Greif, Education Manager, European 
Society of Clinical Microbiology & Infectious Diseases 
�����ǱȱŖŗŗȬŚŗȬŜŗȬśŖŞȬŖŗśř
��¡ǱȱŖŗŗȬŚŗȬŜŗȬśŖŞȬŖŗśŗ
Email: info@escmid.org
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 20th International ����������ȱ���������ȱconference
���ȱŚȱȬȱşǰȱŘŖŗŜȱ
������ Kingdom / Manchester
Contact: Hartley Taylor Medical Communications 
�����ǱȱŖŗŗȬŚŚȬŗśȬŜśŜŘȬŗşŜŝ
Email: kristy@hartleytaylor.co.uk
 
6th International Course in �����������ȱ�����������¢
Sep 5 - 16, 2016 
������ Kingdom / London 
Contact: Centre For Continuing Professional 
Development, Imperial College London 
�����ǱȱŖŗŗȬŚŚȬŘŖȬŝśşŚȬŜŞŞŗ
��¡ǱȱŖŗŗȬŚŚȬŘŖȬŝśşŚȬŜŞŞř
Email: cpd@imperial.ac.uk
 
ŚŜth Annual European Society for ��������������ȱ
�������� (ESDR) Meeting
Sep 6 - 10, 2016 
Germany / Munich 
Contact: ESDR
�����ǱȱŖŗŗȬŚŗȬŘŘȬřŘŗȬŚŞşŖ
�����Ǳȱ�Ĝ��ȓ����ǯ��� 

5th International symposium on Hepatitis Care in 
substance users
Sep 7 - 9, 2016 
Norway / Oslo  
Contact: Conference Sectretariat, ASHM Conference 
& Events Division
�����ǱȱŖŗŗȬŜŗȬŘȬŞŘŖŚȬŖŝŝŖǲȱ��¡ǱȱŖŗŗȬŜŗȬŘȬŞŘŖŚȬŖŝŝş
Email: info@inhsu2016.com 

16th �������� congress
Sep 8 - 11, 2016 
Denmark / Copenhagen 
Contact: Euretina 
Phone: 011-353-1-210-0092; Fax: 011-353-1-209-1112
Email: euretina@euretina.org
 
2016 European Society of 	¢������������ȱ�������¢ 
(ESGO) State of the art Gynaecological Oncology 
conference
Sep 8 - 10, 2016 
Turkey / Antalya 
Contact: Lucie Lamlova, Esgo 
Email: lucie.lamlova@esgomail.org
 
2nd World Congress on Controversies in Breast 
������
Sep 8 - 11, 2016 
Spain / Barcelona  
�������Ǳȱ�����ȱ������ěȬ�����ǰȱ�����������ȱ
�����ǱȱŖŗŗȬşŝŘȬŝřȬŝŖŜȬŜşśŚ
Email: cobrca@congressmed.com
 

1stȱ����ȱ����ę�ȱ��������ǰȱ
¢����������ǰȱ���������ȱ
�¢������ȱǭȱ��������¢ Symposium: maternal 
medicine meets fetal medicine
Sep 8 - 10, 2016
Sri Lanka / Colombo  
Contact: ComtecMed, ComtedMed
Email: dipap-saidip@comtecmed.com 

Eastern Europe & Balkan Region Refresher Course on 
	�����Ȭ����������ȱ������
Sep 8 - 9, 2016 
Hungary / Budapest   
Contact: European School of Oncology 
�����ǱȱŖŗŗȬřşȬŘȬŞśŚȬŜŚśŗǲȱ��¡ǱȱŖŗŗȬřşȬŘȬŞśŚŜȬŚśŚś
Email: eso@eso.net
 
2nd World Congress on Controversies in Breast 
������
Sep 8 - 11, 2016 
Spain / Barcelona 
�������Ǳȱ�����ȱ������ěȬ�����ǰȱ�����������
�����ǱȱŖŗŗȬşŝŘȬŝřȬŝŖŜȬŜşśŚ
Email: cobrca@congressmed.com 

Galen Advanced course on ����������ȱimaging
Sep 8 - 9, 2016 
France / Paris   
Contact: European School of Radiology 
�����ǱȱŖŗŗȬŚřȬŗȬśřřȬŚŖŜŚǲȱ��¡ǱȱŖŗŗȬŚřȬŗȬśřřȬŚŖŜŚȱ�¡�ǯȱ
ŚŚŝ
 
13th ��������ȱ���� Study Group (DFSG) meeting
Sep 9 - 11, 2016 
GermanyȱȦȱ���Ĵ����ȱ
Contact: Dfsg Meeting Secretariat, Cap Partner 
�����ǱȱŖŗŗȬŚśȬŝŖŘŖȬŖřŖś
Email: dfsg@dfsg.org

5th International Congress on �����ȱ����������ȱǭȱ
���������������
Sep 9 - 10, 2016 
South Korea / Seoul 
Contact: Jung Mi OH, Team Leader, HENS MICE 
Solution
Phone: 011-82-2-2616-0927
��¡ǱȱŖŗŗȬŞŘȬŘȬŝŖŚȬŖşŘŞ
Email: jmoh@hensmice.com 

���������Ȃ�ȱ�������: beyond tremor
Sep 9, 2016 
������ States / New York / New York 
Contact: Maria Mercado, Registrar, New York 
University School of Medicine
Phone: 212-263-5295; Fax: 212-263-5293
Email: maria.mercado@nyumc.org 
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Intensive Care ��������ȱ�����������¢ȱǭȱ���������� 
Disease Course
Sep 10 - 11, 2016 
India / New Delhi 
Contact: Dr Yash Javeri, Course director, Indian 
Society of Critical Care Medicine Delhi NCR
�����ǱȱŖŗŗȬşŗȬşŞŗȬŞŝŗȬŜşŚř
Email: isccmdelhichapter@gmail.com
 
12th European Congress on Epileptology
Sep 11 - 15, 2016 
Czech Republic / Prague 
Contact: Congress Secretariat
Phone: 011-353-1-205-6720

2016 ����������������¢ȱ������������ȱ������ȱ
Symposium (IDEAS)
Sep 11 - 13, 2016 
Spain / Barcelona
Contact: Ms. Verena Wagner-Rath, Congress & 
Conference Management, Cirse Congress Research 
Education Gmbh 
�����ǱȱŖŗŗȬŚřȬŗȬşŖŚȬŘŖŖřǲȱ��¡ǱȱŖŗŗȬŚřȬŗȬşŖŚȬŘŖŖřȱ�¡�ǯȱ
30
Email: info@cirse.org
 
18th International workshop on co-morbidities & 
adverse drug reactions in HIv
Sep 12 - 13, 2016 
������ States / New York / New York 
Contact: Organizing Secretariat, International Medical 
Press
�����ǱȱŖŗŗȬŚŚȬŘŖȬŝřşŞȬŖŝŖŖǲȱ��¡ǱȱŖŗŗȬŚŚȬŘŖȬŝřşŞȬŖŝŖŗ
Email: comorbidities@nucleuscentral.com 
 
23rd European Association for ������ȱ��¡����������ȱ
������¢ȱcongress
Sep 13 - 16, 2016 
������ Kingdom / London 
Contact: Yoav Shlezinger, Kenes Group 
�����ǱȱŖŗŗȬŚŗȬŘŘȬşŖŜȬşŗŝŞǲȱ��¡ǱȱŖŗŗȬŚŗȬŘŘȬŝřŘȬŘŜŖŝ
Email: eacmfs2016@kenes.com
  
21st International Congress onȱ����������ȱ����
Sep 13 - 16, 2016 
Canada / Quebec / Montreal
Contact: Congress Secretariat, O’Donoughue & 
Associates event management
�����ǱȱŚśŖȬŘşŘȬřŚśŜȱ�¡�ǯȱŘŘŝǲȱ��¡ǱȱŚśŖȬŘşŘȬřŚśř
Email: secretariat@���ŘŖŗŚ.com

ŚŜth Annual Internationalȱ���������� Society meeting
Sep 13 - 16, 2016 
Japan / Tokyo 
Contact: Josh Margo, Kenes International
�����ǱȱŖŗŗȬŚŗȬŘȬŘşŖŞȬŖŚŞŞ
Email: jmargo@kenes.com

13th European Society of �������ȱ���������� congress
���ȱŗŚȱȬȱŗŝǰȱŘŖŗŜȱ
������ Kingdom / Manchester 
Contact: Conference & Event Services, British 
Association Of Dermatologists 
�����ǱȱŖŗŗȬŚŚȬŘŖȬŝřşŗȬŜřŚřǲȱ��¡ǱȱŖŗŗȬŚŚȬŘŖȬŝřŞŞȬŖŚŞŝ
Email: conference@bad.org.uk
 
19th Annual European Society for ��������ȱ�������¢ȱ
meeting
���ȱŗŚȱȬȱŗŝǰȱŘŖŗŜȱ
Portugal / Lisbon 
Contact: Dr. Svein Arne Nordbo, University Hospital 
Of Trondheim 
�����ǱȱŖŗŗȬŚŝȬŝŘȬśŝřȬřŗŖ
Email: svein.a.nordbo@ntnu.no
 
Śřrd Annual European Society for ����ę����ȱ������ 
(ESAO) Congress
���ȱŗŚȱȬȱŗŝǰȱŘŖŗŜȱ
Poland / Warsaw
Contact: Anita Aichinger, Center for Biomedical 
���������¢ȱ������ȱ���������¢Ȭ
����ǰȱ����ȱ�Ĝ��ȱ
�����ǱȱŖŗŗȬŚřȬŘŝřŘȬŞşřȮŘŜřřǲȱ��¡ǱȱŖŗŗȬŚřȬŘŝřŘȬŞşřȮ
ŚŜŖŖ
Email: anita.aichinger@donau-uni.ac.at
 
Proteomics in Cell Biology & Disease Mechanisms
���ȱŗŚȱȬȱŗŝǰȱŘŖŗŜ
Germany / Heidelberg 
�������Ǳȱ������ȱ���ȱ����������ȱ�Ĝ��ǰȱ��������ȱ
Molecular Biology Laboratory, EMBL Heidelberg 
�����ǱȱŖŗŗȬŚşȬŜŘŘȬŗřŞŝȬŞŝşŝ
Email: events@embl.de
 
2016 Mucosal Vaccines, ���������ȱǭȱ�������¢
���ȱŗŚȱȬȱŗŜǰȱŘŖŗŜȱ
� �ĵ������ / Lausanne
Contact: Caroline Sumner, Meetings Management
�����ǱȱŖŗŗȬŚŚȬŗŚȬŞřŚŘȬŝŝŝŖǲȱ��¡ǱȱŖŗŗȬŚŚȬŗŚȬŞřŚŘȬŞśŗŜ
Email: csumner@meetingsmgmt.u-net.com
 
2016 Hypertension
Sep 15 - 16, 2016 
Thailand / Phuket 
Contact: Dr Charles, IM Clinic
Email: info@nbscience.com

Targeted treatments forȱ����������ȱ�������
Sep 15, 2016 
������ Kingdom / London
Contact: Education and Conference Centre, The Royal 
Marsden NHS Foundation Trust 
�����ǱȱŖŗŗȬŚŚȬŘŖȬŝŞŖŞȬŘşŘŗǲȱ��¡ǱȱŖŗŗȬŚŚȬŘŖȬŝŞŖŞȬŘřřŚ
Email: conferencecentre@rmh.nhs.uk
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2016 International Society of 	¢�����������ȱ
��������¢ȱ/ Indonesian Gynecological Endoscopy 
Society Asian Conference
Sep 15 - 17, 2016
Indonesia / Bali 
Contact: Traveland Convex Indonesia
�����ǱȱŖŗŗȬŜŘȬŘŘȬŚŘŜȬŚŖŘŞǲȱ��¡ǱȱŖŗŗȬŜŘȬŘŘȬŚŘŜȬŚŖŘş
Email: mice@travelandconvex.com
 
30th International Union Against ��¡����¢ȱ
�������Ĵ��ȱ����������-Europe Conference
Sep 15 - 17, 2016 
Hungary / Budapest  
Contact: Zsombor Papp, General Manager, 
Convention Budapest Ltd.
�����ǱȱŖŗŗȬřŜȬŗȬŘşşȬŖŗŞŚ
Fax: 011-36-1-299-0187
Email: zspapp@convention.hu 

17th International Conference on Systems Biology
Sep 16 - 20, 2016 
Spain / Barcelona 
Contact: Alejandro Hernandez, Kenes Group 
�����ǱȱŖŗŗȬřŚȬşŗȬřŜŗȬŘŜŖŖ
Email: mediatks@kenes.com

Śth ���������ȱǭȱ����Ȭ�����ȱ�������� World 
Congress Eastern Europe
Sep 16 - 17, 2016 
Russia / Moscow 
Contact: Euromedicom 
Phone: 011-33-1-5683-7800; Fax: 011-33-1-5683-7805

9th Annual Perspectives in ���������ȱ�������� 
Conference
Sep 16 - 17, 2016 
������ States / Nevada / Las Vegas
Contact: Global Academy for Medical Education 
��¡ǱȱŞŜŜȬŚŖŗȬŞŜŖş
Email: n.rillo@globalacademycme.com
 
Pan Europe ����ę�ȱ�������ȱǭȱ�����ȱConference
Sep 16 - 23 , 2016
Spain / Barcelona  
Contact: Continuing Professional Education Pty Ltd 
�����ǱȱŖŗŗȬŜŗȬŝȬřŘśŚȬřřřŗǲȱ��¡ǱȱŖŗŗȬŜŗȬŝȬřŘśŚȬřřřŘ
Email: conferences@educationcpe.com
 
19th International Congress for ��������ȱ��������ȱǭȱ
Malaria
Sep 18 – 22, 2016
Australia / Brisbane 
Contact: Arinex Pty Ltd 
�����ǱȱŖŗŗȬŜŗȬŘȬşŘŜśȬŖŝŖŖǲȱ��¡ǱȱŖŗŗȬŜŗȬŘȬşŘŜŝȬśŚŚř
Email: tropicalmedicine2016@arinex.com.au

Advanced ECG Interpretation Boot Camp in 
Budapest, Hungary
Sep 19 – 22, 2016 
Hungary / Budapest  
Contact: Jerry W. Jones, Md Facep Faaem, Ceo And 
Principal Instructor, Medicus Of Houston 
�����ǱȱŝŗřȬşřŗȬśŚŘřǲȱ��¡ǱȱŞŞŞȬřŖŞȬŝŞŖŝ
�����Ǳȱ� ���ȓ��������Ģ������ǯ���

2016 International Society for Diseases of the 
��������� World Congress
Sep 19 - 21, 2016
Singapore / Singapore 
Contact: Congress Secretariat, International 
Conference Services, Ltd.
�����ǱȱŜŖŚȬŜŞŗȬŘŗśřǲȱ��¡ǱȱŜŖŚȬŜŞŗȬŗŖŚş
Email: isde2016@icsevents.com 

17th International ���������ȱ���������¢ȱAssociation 
Congress
���ȱŘŖȱȬȱŘŚǰȱŘŖŗŜȱ
Brazil / Iguaçu  
Contact: Europa Organisation 
Phone: 011-33-5-607-0809; Fax: 011-33-5-607-0810
Email: ipna-registration@europa-organisation.com
 
Śth World ���������ȱCongress
Sep 20 - 23, 2016
������ȱ������Ȧȱ������ / Portland 
Contact: World Parkinson Coalition 
�����ǱȱŞŖŖȬŚśŝȬŜŜŝŜ
Email: info@worldpdcongress.org
 
17th Biennial Meeting of The European Society for 
��������ę��������
���ȱŘŗȬȱŘŚǰȱŘŖŗŜȱ
Spain / Barcelona 
Contact: Jennifer Simon, Kenes International 
�����ǱȱŖŗŗȬŚŗȬŘŘȬşŖŞȬŖŚŞŞ
Email: esid@kenes.com
 
2016 Korean Congress of Radiology
���ȱŘŗȱȬȱŘŚǰȱŘŖŗŜȱ
South Korea / Seoul 
Contact: Secretariat, In Session International 
Convention Services, Inc.
�����ǱȱŖŗŗȬŞŘȬŘȬřŚśŘȬŝŗşşǲȱ��¡ǱȱŖŗŗȬŞŘȬŘȬśŘŗȬŞŜŞř
�����Ǳȱ����ȓ���Ś�ǯ���
  
�¢�����������ȱ������¢ȱfor Ovarian Cancer & 
Peritoneal Surface Malignancies
Sep 21 - 22, 2016
������ Kingdom / Newcastle  
Contact: Lorraine Waugh, Newcastle Surgical 
Training Centre
�����ǱȱŖŗŗȬŚŚȬŗşȬŗŘŘřȬŗŘŜŚǲȱ��¡ǱȱŖŗŗȬŚŚȬŗşȬŗŘŘřȬŝŘŚŞ
Email: lorraine.waugh@nuth.nhs.uk
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Minimally Invasive �����ȱ������¢ȱǭȱ������¡ȱ
Procedures Workshop
Sep 21 - 22, 2016
Indonesia / Surabaya
Contact: North American Spine Society
Phone: 866-960-6277 or 630-230-3600
Email: registration@spine.org
 
6th International Conference on ��������ȱ����������¢
���ȱŘŘȱȬȱŘŚǰȱŘŖŗŜȱ
Italy / Torino 
�������Ǳȱ������£���ȱ�����������ǰȱ���ȱ�������ę�ȱ
Events
�����ǱȱŖŗŗȬřşȬŘȬřŚşřȬŚŚŖŚ
Email: massaro@����������ę�������.eu

2016 Canadian Fertility & Andrology Society (CFAS) 
Annual Meeting
���ȱŘŘȬȱŘŚǰȱŘŖŗŜȱ
Canada / Ontario / Toronto 
�������Ǳȱ����ȱ��������ȱ�Ĝ��ȱ
�����ǱȱśŗŚȬśŘŚȬşŖŖşǲȱ��¡ǱȱśŗŚȬśŘŚȬŘŗŜř
Email: info@cfas.ca
 
6th International Conference on Clinical Neonatology
���ȱŘŘȬȱŘŚǰȱŘŖŗŜȱ
Italy / Torino
�������Ǳȱ������£���ȱ�����������ǰȱ���ȱ�������ę�ȱ������ȱ
�����ǱȱŖŗŗȬřşȬŘȬřŚşřȬŚŚŖŚ
�����Ǳȱ�������ȓ����������ę�������ǯ��
 
��������ȱ��������������ȱǭȱ���� Review & Scanning 
Skills Workshop
���ȱŘŘȬȱŘŚǰȱŘŖŗŜ
������ States / Florida / St. Peters Beach 
Contact: Gulfcoast Ultrasound Institute 
�����ǱȱŞŖŖȬŜŗşȬŗşŖŖȱ��ȱŝŘŝȬřŜřȬŚśŖŖ
Fax: 727-363-0811

13th International Cartilage Repair Society (ICRS) 
World Congress
���ȱŘŚȱȬȱŘŝǰȱŘŖŗŜ
Italy / Naples 
Contact: Icrs 
�����ǱȱŖŗŗȬŚŗȬŚŚȬśŖřȬŝřŝŖǲȱ��¡ǱȱŖŗŗȬŚŗȬŚŚȬśŖřȬŝřŝŘ
�����Ǳȱ�Ĝ��ȓ���������ǯ���

2016 World Union of �����ȱ
������ Societies 
Congress
Sep 25 - 29, 2016 
Italy / Florence 
Contact: Congress Secretariat, Centro Congressi 
Internazionale Srl 
�����ǱȱŖŗŗȬřşȬŗŗȬŘŚŚȬŜşŗŗǲȱ��¡ǱȱŖŗŗȬřşȬŗŗȬŘŚŚȬŜşśŖ
Email: info@wuwhs2016.com

 22nd Biennial Meeting of the International Society for 
�¢�ȱ��������ȱ(ISER)
Sep 25 - 29, 2016 
Japan / Tokyo 
Contact: Meeting Secretariat, ISER 
�����ǱȱŖŗŗȬŚşȬřŖŘŚȬŜŖřŖ
Email: iser2016@kit-group.org
 
����������ȱ��������ȱin pregnant women, fetuses & 
newborns
Sep 25 - 29, 2016 
Italy / Bertinoro 
Contact: Thomas Greif, Education Manager, European 
Society of Clinical Microbiology & Infectious Diseases 
�����ǱȱŖŗŗȬŚŗȬŜŗȬśŖŞȬŖŗśřǲȱ��¡ǱȱŖŗŗȬŚŗȬŜŗȬśŖŞȬŖŗśŗ
Email: info@escmid.org
 
Radiology in Portugal
Sep 25 - Oct 1, 2016
Portugal / Porto 
Contact: Radiology Conference Team, Radiology 
International Inc. 
Phone: 860-225-1700
Email: info@radiologyintl.com
 
26th World Congress on ����������ȱ��ȱ����������ȱǭȱ
	¢�������¢
Sep 25 - 28, 2016 
Italy / Rome
Contact: Congress Secretariat, International Society of 
Ultrasound in Obstetrics & Gynecology
�����ǱȱŖŗŗȬŚŚȬŘŖȬŝŚŝŗȬşşśśǲȱ��¡ǱȱŖŗŗȬŚŚȬŘŖȬŝŚŝŗȬşşśş
Email: congress@isuog.org
 
18thȱ����ȱ����ę�ȱ������ȱ��ȱ������������ȱ���ȱ
�����������¢ Congress
Sep 26 - 29, 2016
China / Shanghai 
Contact: Suzanne Khoo, Kenes MP Asia
Phone: 011-65-6-292-0723
Email: skhoo@kenes.com 

16th World Congress on Pain
Sep 26 - Oct 1, 2016 
Japan / Yokohama 
Contact: Congress Secretariat, MCI Tokyo 
Phone: 011-81-3-3508-9031; Fax: 011-81-3-3508-2017
Email: iasp2016@mci-group.com

Anaerobic Bacteria: Next Generation Technology 
Meets ���������ȱ�����������
Sep 26 - 28, 2016 
Netherlands / Groningen 
Contact: Thomas Greif, Education Manager, 
European Society Of Clinical Microbiology & 
Infectious Diseases 
�����ǱȱŖŗŗȬŚŗȬŜŗȬśŖŞȬŖŗśřǲȱ��¡ǱȱŖŗŗȬŚŗȬŜŗȬśŖŞȬŖŗśŗ
Email: info@escmid.org
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���¢ȱ��ě�����Ȭ��������ȱ���: From theory to 
practice
Sep 26 - 28, 2016 
Austria / Vienna 
Contact: Ms. Elena Skocek, Coordinator of 
Educational Activities & Congress Management, 
European Society For Magnetic Resonance In 
Medicine & Biology 
�����ǱȱŖŗŗȬŚřȬŗȬśřśȬŗřŖŜǲȱ��¡ǱȱŖŗŗȬŚřȬŗȬśřśȬŝŖŚŗ
Email: eskocek@esmrmb.org
 
���������������ȱ���ȱ(Comprehensive Course)
Sep 26 - 30, 2016 
Greece / Heraklion 
Contact: Mika Travel, Secretariat 
Phone: 011-30-28-1022-3356
Email: congress@mikatravel.eu
 
11th Annual European Society of �������������¢ȱ
(ESCP) meeting
Sep 28 - 30, 2016 
Turkey / Istanbul
Contact: Escp Secretariat, Integrity International 
Events Ltd. 
�����ǱȱŖŗŗȬŚŚȬŗřȬŗŜŘŚȬŜŖŚŖǲȱ��¡ǱȱŖŗŗȬŚŚȬŗřȬŗŜŘŚȬŜŖŚś
 
15th World Congress on ���������: Heart Health 
��Ĵ���
Sep 28 - Oct 1, 2016
Czech Republic / Prague 
Contact: Ms Lee Tomkins, Executive Director, 
International Menopause Society 
�����ǱȱŖŗŗȬŚŚȬŗŘŖȬşŝŗȬŗŖśŚǲȱ��¡ǱȱŖŗŗȬŚŚȬŗŘŖȬşŜŗȬŖśřŖ
Email: leetomkinsims@btinternet.com
 
22nd Congress of the European Society for ������������ȱ
ǭȱ����������ȱ�����������¢
Sep 28 - Oct 1, 2016 
Turkey / Istanbul 
Contact: Organization Secretariat, Flap Tour 
�����ǱȱŖŗŗȬşŖȬřŗŘȬŚśŚȬŖŖŖŖǲȱ��¡ǱȱŖŗŗȬşŖȬřŗŘȬŚśŚȬŖŖŖŗ
�����Ǳȱ�����ŘŖŗŜȓĚ������ǯ���ǯ��
 
15th World Congress on ���������: Heart Health 
��Ĵ���
Sep 28 - Oct 1, 2016
Czech Republic / Prague 
Contact: Ms Lee Tomkins, Executive Director, 
International Menopause Society
�����ǱȱŖŗŗȬŚŚȬŗŘŖȬşŝŗȬŗŖśŚǲȱ��¡ǱȱŖŗŗȬŚŚȬŗŘŖȬşŜŗȬŖśřŖ
Email: leetomkinsims@btinternet.com

10th Australasian viral Hepatitis Conference
Sep 29 - Oct 1, 2016
Australia / Gold Coast 
Contact: Conference Secretariat, Ashm Conference 
And Events Division 
�����ǱȱŖŗŗȬŜŗȬŘȬŞŘŖŚȬŖŖŝŖǲȱ��¡ǱȱŖŗŗȬŜŗȬŘȬşŘŗŘȬŚŜŝŖ
Email: conference.mailbox@ashm.org.au

 15th International Workshop on Multiple ���������ȱ
Neoplasia & Other Rare Endocrine Tumors
Sep 29 - Oct 1, 2016
Netherlands / Utrecht 
Contact: Congress By Design 
Phone: 011-31-8-8089-8101
Email: worldmen2016@congressbydesign.com
 
2016 British Society for ������¢ȱǭȱ��������ȱ
���������¢ (BSACI) Annual Meeting
Sep 29 - Oct 1, 2016 
������ Kingdom / Telford 
Contact: Karen Anthony, Bsaci 
�����ǱȱŖŗŗȬŚŚȬŗŚȬŜŘŚŝȬŜřŗś
Email: bsaci@medivents.co.uk
 
řŚth World ������ȱ��������ȱCongress
Sep 29 - Oct 2, 2016
Turkey / Istanbul 
Contact: Organizing Secretariat, Dekon Congress & 
Tourism 
�����ǱȱŖŗŗȬşŖȬŘŗŘȬřŚŝȬŜřŖŖǲȱ��¡ǱȱŖŗŗȬşŖȬŘŗŘȬřŚŝȬŜřŜř
�����Ǳȱ�����������ȓę��ŘŖŗŜǯ���

15th International Workshop on ��������ȱ���������ȱ
Neoplasia & other rare endocrine tumors
Sep 29 - Oct 1, 2016
Netherlands / Utrecht 
Contact: Congress by design
Phone: 011-31-8-8089-8101
Email: worldmen2016@congressbydesign.com
 
8th International Conference on Clinical 
Gastroenterology & Hepatology
Sep 29 - Oct 1, 2016
Canada / Ontario / Toronto 
Contact: Sandra J, Omics Grp
�����ǱȱŜśŖȬŘŜŞȬşŝŚŚ
Email: clinicalgastroenterology@insightconferences.
com

30th European Association for ������Ȭ��������ȱ
������¢ (EACTS) Annual Meeting
Oct 1- 5, 2016 
Spain / Barcelona 
Contact: Eacts House 
�����ǱȱŖŗŗȬŚŚȬŗŝȬśřŞřȬŘŗŜŜǲȱ��¡ǱȱŖŗŗȬŚŚȬŗŝȬśřŜŘȬŖŚŖŝ

16th International ���������ȱǭȱ����������� 
Conference
Oct 3 - 6, 2016
Czech Republic / Prague 
Contact: Citlalli Garnica Ortiz, RADANAL Ltd.
�����ǱȱŖŗŗȬŚŘŖȬŚŜşȬŝŝşȬŞşşǲȱ��¡ǱȱŖŗŗȬŚŘŖȬŚŜŝȬŖŘŝȬŖŘŖ
Email: info@indc.cz
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 Nationalȱ
���ȱǭȱ����ȱFellows Cadaveric Course
���ȱřȱȬȱŚǰȱŘŖŗŜȱ
������ Kingdom / Newcastle upon Tyne
Contact: Lorraine Waugh, Newcastle Surgical 
Training Centre
�����ǱȱŖŗŗȬŚŚȬŗşȬŗŘŘřȬŗŘŜŚǲȱ��¡ǱȱŖŗŗȬŚŚȬŗşȬŗŘŘřȬŝŘŚŞ
Email: lorraine.waugh@nuth.nhs.uk
 
5th World Congress of ���������ȱ	��������������¢ǰȱ

��������¢ȱǭȱ���������
Oct 5 - 8, 2016 
Canada / Quebec / Montreal Gastroenterology
Contact: Meeting Organiser, CG & I
�����ǱȱśŗŚȬŞŚŜȬşŗşŗǲȱ��¡ǱȱśŗŚȬŞŚŜȬşřşř
 
����������¢ȱǭȱ��������¢ȱCourse
Oct 5 - 7, 2016 
������ Kingdom / Newcastle Upon Tyne 
Contact: Lorraine Waugh, Newcastle Surgical 
Training Centre
�����ǱȱŖŗŗȬŚŚȬŗşȬŗŘŘřȬŗŘŜŚǲȱ��¡ǱȱŖŗŗȬŚŚȬŗşȬŗŘŘřȬŝŘŚŞ
Email: lorraine.waugh@nuth.nhs.uk

3rd World Congress on 
��������ȱǭȱ�����ȱ��������
Oct 10 - 12, 2016 
������ Arab Emirates / Dubai 
Contact: Joseph Raven, Mr, Omics International
Email: hepatitis@omicsgroup.com
 
29th International Course on �����������ȱ��������¢
Oct ŗŘȱȬȱŗŚǰȱŘŖŗŜ
Canada /Ontario / Toronto
Contact: Therapeutic Endoscopy Group, St. Michael’s 
Hospital
�����ǱȱŚŗŜȬŞŜŚȬśřŘşǲȱ��¡ǱȱŚŗŜȬŞŜŚȬśŞŖř
Email: therendo@interlog.com
 
9thȱ����ȱ����ę�ȱ
����ȱ��¢���ȱ������¢ȱ�������ę�ȱ
Session (APHRS 2016)
Oct 12 - 15, 2016 
South Korea / Seoul 
Contact: APHRS 2016 Secretariat
Email: aphrs2016@intercom.co.kr
 
2016 International Conference on �����������¢
Oct 13 - 15, 2016 
������ Kingdom / Manchester 
Contact: Christi Brown, Program Coordinater, OMICS 
International
�����ǱȱŞŖŖȬŘŗŜȬŜŚşşǲȱ��¡ǱȱŜśŖȬŜŗŞȬŗŚŗŝ
Email: autoimmunity@conferenceseries.com
 
8th International Society ofȱ��������ȱ�����������ȱǭȱ
���������ȱ��������� International Meeting: Vascog 
2016
Oct 13 - 15, 2016 
Netherlands / Amsterdam
Contact: VasCog 2016
�����ǱȱŖŗŗȬřŗȬŘŖȬŚŚŚȬŖŞŗŜǲ
Email: info@vascog2016.nl

 ����ȱ�����ȱ����������� for Movement Disorders
���ȱŗřȱȬȱŗŚǰȱŘŖŗŜȱ
Germany / Wurzburg 
Contact: International Secretariat, International 
Parkinson & Movement Disorder Society
�����ǱȱŚŗŚȬŘŝŜȬŘŗŚśǲȱ��¡ǱȱŚŗŚȬŘŝŜȬřřŚş
Email: info@movementdisorders.org

Mena ��¢�����ȱ��������ȱǭȱ�������������� congress
Oct 13 - 15, 2016 
������ Arab Emirates / Dubai
Contact: Ahmed Thabet, Marketing Manager, 
Maarefah Management
�����ǱȱŖŗŗȬşŝŗȬŚȬřŜŗȬşŜŗŜ
Email: info@menaphysicalrehab.com
 
�¢������� & other jerky movements
���ȱŗřȱȬȱŗŚǰȱŘŖŗŜȱ
Netherlands / Groningen 
Contact: International Secretariat, International 
Parkinson & Movement Disorder Society
�����ǱȱŚŗŚȬŘŝŜȬŘŗŚśǲȱ��¡ǱȱŚŗŚȬŘŝŜȬřřŚş
Email: info@movementdisorders.org
 
2016 Acute ��������������ȱ����
Oct 15 - 17, 2016 
Portugal / Lisbon 
Contact: Acute Cardiovascular Care Association
�����ǱȱŖŗŗȬřřȬŚȬşŘşŚȬŝŜŖŖ
��¡ǱȱŖŗŗȬřřȬŚȬşŘşŚȬŝŜŖŗ
  
13th Global Summit on ������ȱ������¢
Oct 17 - 19, 2016
������ Arab Emirates / Dubai 
Contact: Celina Crystal, OMICS International
�����ǱȱŖŗŗȬŜśŖȬŘŜŞȬşŝŚŚǲȱ��¡ǱȱŖŗŗȬŜśŖȬŜŗŞȬŗŚŗŚ
Email: middleeastoncologists@conferenceseries.com
 
ŘŖŗŜȱ�����ȱ��������ȱ��ȱ����ȱ����ę�ȱ�����������ȱ��ȱ
Allergy, ������ȱǭȱ��������ȱ���������¢ / Asia 
����ę�ȱ�����������ȱ��ȱ���������ȱ������¢ǰȱ����������¢ȱǭȱ
Immunology
Oct 17 - 20, 2016
Malaysia / Kuala Lumpur 
Contact: Sue Wong, Congress Secretariat, Malaysian 
Society of Allergy & Immunology
Phone: 011-60-32-162-0566
Email: info@apaaaci-kl2016.org

18th International ��¢���ȱ�������¢ Society Congress
Oct 17 – 21, 2016
Ireland / Dublin 
�������Ǳȱ�������ȱ����Ĵǰȱ����������ȱ�����������
�����ǱȱŖŗŗȬřśřȬŗȬŜŚŞȬŜŘŝŞ
Email: Iposdublin2016@abbey.ie
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ŚŞth Congress of the International Society of ����������ȱ
�������¢
Oct 19 - 22, 2016
Ireland / Dublin
Contact: Secretariat, Kenes International
�����ǱȱŖŗŗȬŚŗȬŘŘȬşŖŜȬşŗŝŞ
Email: siop@kenes.com
 
3rd Congress on Controversies In ����������ȱǭȱ
Hemostasis / 8th Russian Conference on Clinical 
Hemostasiology & Hemorheology
Oct 20 - 22, 2016
Russia / Moscow 
Contact: Secretariat, Secretariat, CongressMed
�����ǱȱŖŗŗȬŚŗȬŘŘȬřřşȬşşŞś
Email: cith@congressmed.com
 
Śth World Congress on �������������ǰȱ�������ȱǭȱ
���������ȱ��ȱ����ǰ Muscle & Joint Diseases
Oct 20 - 22, 2016
Spain / Barcelona 
Contact: Secretariat, CongressMed
�����ǱȱŖŗŗȬŚŗȬŘŘȬřřşȬşşŞś
Email: bmjd@congressmed.com
 
6th Clinical �����������¢ȱConference
Oct 20 – 22, 2016
Italy / Rome 
Contact: Stephen Bruce, Mr., Omics International
�����ǱȱŜśŖȬŘŜŞȬşŝŚŚ
Email: clinicalmicrobiology@conferenceseries.net
 
���������ȱ������������ȱ������¢ Workshop in 
Gynaecological Oncology
Oct 20 – 21, 2016
������ Kingdom / Newcastle Upon Tyne
Contact: Mr Ali Kucukmetin, Newcastle Surgical 
Training Centre
Email: ali.metin@ghnt.nhs.uk
 
������ȱ�������������ȱ��������� Course
Oct 20 – 21, 2016
������ Kingdom / Newcastle Upon Tyne 
�������Ǳȱ�������ȱ��Ĵ�����
�����Ǳȱ���Ĵ��ŗȓ���ǯ���ǯ���
 
3rd World Congress of ���������ȱ�¢�������
Oct 26 - 28, 2016 
������ States / New York / New York 
Contact: ColumbiaCME, Columbia University College 
of Physicians & Surgeons
�����ǱȱŘŗŘȬřŖśȬřřřŚ
Email: cme@columbia.edu
 
International Current Concepts for the SI Joint in 
�����ȱ����������ȱǭȱ��������ȱ����������
Oct 30, 2016 
Singapore / Singapore 
Contact: North American Spine Society
Phone: 866-960-6277 or 630-230-3600
Email: registration@spine.org

2016 International meeting on Emerging Diseases & 
������������
���ȱŚȱȬȱŝǰȱŘŖŗŜȱ
Austria / Vienna 
Contact: International Society for Infectious Diseases
Phone: 617-277-0551; Fax: 617-278-9113
Email: info@isid.org
 
7th International 
��ȱ����������¢ Meeting
���ȱŚȱȬȱśǰȱŘŖŗŜȱ
Germany / Munich 
�������Ǳȱ��������ȱ��Ĵǰȱ�������ȱ�������ȱ�����������ǰȱ
Intercongress Freiburg
�����ǱȱŖŗŗȬŚşȬŝŜŗȬŜşŜȬşşŘŚřǲȱ��¡ǱȱŖŗŗȬŚşȬŝŜŗȬŜşŜȬ
9911
�����Ǳȱ��������ǯ��Ĵȓ�������������ǯ��
 
�����Ȧ��T in Hong Kong
���ȱŚȱȬȱŜǰȱŘŖŗŜȱ
China / Hong Kong 
Contact: International Institute for Continuing 
Medical Education
�����ǱȱŘŖśȬŚŜŝȬŖŘşŖ
Email: IICMEmail@gmail.com
 
3rd Singapore Advanced Rhinoplasty Fresh Frozen 
���������ȱ���������� course
Nov 6 - 9, 2016 
Singapore / Singapore 
Contact: Secretariat, Course Secretariat, Khoo Teck 
Puat Hospital
Email: SingaporeENTcourses@barakpco.com
 
50th Annual Congress of Turkish Ophthalmology 
society
Nov 9 - 13, 2016 
Turkey / Antalya 
Contact: Ms. Nagihan Tunali, Project Coordinator, 
Global Turizm Organizasyon Inc.
Phone: 011-90-21-2282-9232
Email: todnet@globalturizm.com.tr
  
12th Hanoverȱ����������¢ȱǭȱ�����������¢ȱcourse
Nov 11 - 12, 2016 
Germany / Hanover 
�������Ǳȱ��������ȱ�Ĝ��ǰȱ�������������ȱ	��

�����ǱȱŖŗŗȬŚşȬŜŗŗȬşŝŝȬŗŜŖ
Email: info.wiesbaden@intercongress.de
 
21stȱ��������ȱ��ȱ���ȱ�����ȱ����ę�ȱ������¢ȱ��ȱ
Respirology
Nov 12 - 15, 2016 
Thailand / Bangkok 
Contact: Warapa Saipow, Kenes Asia (Thailand) Co., 
Ltd.
�����ǱȱŖŗŗȬŜŜȬŘŝŚŞȬŝŞŞŗ
Email: wsaipow@kenes.com
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1. POLIOMYELITIS
������� 

Poliomyelitis (polio) is a highly infectious viral 
�������ǰȱ  ����ȱ �����¢ȱ �ě����ȱ ¢����ȱ ��������ǯȱ ���ȱ
�����ȱ��ȱ�������Ĵ��ȱ�¢ȱ������Ȭ��Ȭ������ȱ������ȱ�����¢ȱ
through the faecal-oral route or, less frequently, by a 
common vehicle (e.g. contaminated water or food) and 
multiplies in the intestine, from where it can invade 
the nervous system and can cause paralysis. 

Initial symptoms of polio include fever, fatigue, 
��������ǰȱ��������ǰȱ���ě����ȱ��ȱ���ȱ����ǰȱ���ȱ����ȱ��ȱ
the limbs. In a small proportion of cases, the disease 
causes paralysis, which is often permanent. There 
is no cure for polio, it can only be prevented by 
immunization.

KEY FACTS
%� �����ȱǻ������¢������Ǽȱ�����¢ȱ�ě����ȱ��������ȱ�����ȱ

5 years of age.
%� 1 in 200 infections leads to irreversible paralysis. 

Among those paralysed, 5% to 10% die when their 
breathing muscles become immobilized.

%� Polio cases have decreased by over 99% since 
ŗşŞŞǰȱ ����ȱ��ȱ���������ȱřśŖȱŖŖŖȱ�����ȱ ����ǰȱ ��ȱŝŚȱ
reported cases in 2015. The reduction is the result of 
���ȱ������ȱ�ě���ȱ��ȱ���������ȱ���ȱ�������ǯȱ

%� Today, only 2 countries (Afghanistan and Pakistan) 
remain polio-endemic, down from more than 125 
in 1988.

%� As long as a single child remains infected, children 
in all countries are at risk of contracting polio. 
Failure to eradicate polio from these last remaining 

strongholds could result in as many as 200 000 new 
cases every year, within 10 years, all over the world. 

%� ��ȱ����ȱ ���������ǰȱ ���ȱ������ȱ �ě���ȱ���ȱ �¡������ȱ
capacities to tackle other infectious diseases by 
��������ȱ �ě������ȱ ������������ȱ ���ȱ ������£�����ȱ
systems. 

	�����ȱ��������
Polio does still exist, although polio cases have 

decreased by over 99% since 1988, from an estimated 
more than 350,000 cases to 359 reported cases in 
ŘŖŗŚǯȱ ����ȱ ���������ȱ ��ȱ ���ȱ ������ȱ ��ȱ ���ȱ ������ȱ �ě���ȱ
to eradicate the disease. Today, only two countries in 
the world have never stopped transmission of polio 
(Pakistan and Afghanistan).

Of the 3 strains of wild poliovirus (type 1, type 
2, and type 3), wild poliovirus type 2 was eradicated 
in 1999 and case numbers of wild poliovirus type 3 
are down to the lowest-ever levels with the no cases 
reported since a case reported by Nigeria in November 
2012.

Despite the progress achieved since 1988, as long 
as a single child remains infected with poliovirus, 
children in all countries are at risk of contracting the 
disease. The poliovirus can easily be imported into a 
polio-free country and can spread rapidly amongst 
unimmunized populations. Failure to eradicate polio 
could result in as many as 200,000 new cases every 
year, within 10 years, all over the world.

There is no cure for polio, it can only be prevented. 
Polio vaccine, given multiple times, can protect a child 
for life. 

�
�Ȭ�����ȱ�����
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Polio and its symptoms
Polio is a highly infectious disease caused by a virus. 

It invades the nervous system, and can cause total 
�����¢���ȱ��ȱ�ȱ��Ĵ��ȱ��ȱ�����ǯȱ���ȱ�����ȱ��ȱ�������Ĵ��ȱ
by person-to-person spread mainly through the faecal-
oral route or, less frequently, by a common vehicle (for 
example, contaminated water or food) and multiplies 
in the intestine. Initial symptoms are fever, fatigue, 
��������ǰȱ��������ǰȱ���ě����ȱ��ȱ ���ȱ����ȱ���ȱ����ȱ ��ȱ
the limbs. One in 200 infections leads to irreversible 
paralysis (usually in the legs). Among those paralysed, 
5% to 10% die when their breathing muscles become 
immobilized.

������ȱ ����ȱ ��ȱ ����Ǳȱ �����ȱ �����¢ȱ �ě����ȱ ��������ȱ
�����ȱę��ȱ¢����ȱ��ȱ���ǯ

WHO Response
������ȱ��ȱ���ȱ	�����ȱ�����ȱ�����������ȱ����������
��ȱ ŗşŞŞǰȱ ���ȱ ����¢Ȭę���ȱ �����ȱ 
�����ȱ �������¢ȱ

adopted a resolution for the worldwide eradication 
of polio. It marked the launch of the Global Polio 
Eradication Initiative (GPEI), spearheaded by national 
governments, WHO, Rotary International, the US 
Centers for Disease Control and Prevention (CDC), 
UNICEF, and supported by key partners including 
the Bill and Melinda Gates Foundation. This followed 
���ȱ�����ę������ȱ��ȱ���ȱ�����������ȱ��ȱ�������¡ȱ��ȱŗşŞŖǰȱ
progress during the 1980s towards elimination of the 
poliovirus in the Americas, and Rotary International’s 
commitment to raise funds to protect all children from 
the disease.

Progress
Overall, since the GPEI was launched, the number 

of cases has fallen by over 99%. Today, only 2 countries 
in the world remain polio-endemic: Pakistan and 
Afghanistan. 
��ȱ ŗşşŚǰȱ ���ȱ �
�ȱ ������ȱ ��ȱ ���ȱ ��������ȱ  ��ȱ

�����ę��ȱ �����Ȭ����ǰȱ ����� ��ȱ �¢ȱ ���ȱ �
�ȱ �������ȱ
����ę�ȱ������ȱ��ȱŘŖŖŖȱ���ȱ���ȱ�
�ȱ��������ȱ������ȱ
��ȱ����ȱŘŖŖŘǯȱ��ȱŘŝȱ�����ȱŘŖŗŚǰȱ���ȱ�
�ȱ�����Ȭ����ȱ
����ȱ ������ȱ  ��ȱ �����ę��ȱ �����Ȭ����ǰȱ �������ȱ ����ȱ
transmission of wild poliovirus has been interrupted 
in this bloc of 11 countries stretching from Indonesia 
��ȱ �����ǯȱ ����ȱ �����������ȱ �����ȱ �ȱ �����ę����ȱ ����ȱ
forward in global eradication, with 80% of the world’s 
����������ȱ�� ȱ������ȱ��ȱ�����ę��ȱ�����Ȭ����ȱ�������ǯȱ

Of the three types of wild poliovirus (type 1, type 
2 and type 3), type 2 wild poliovirus transmission has 
been successfully stopped since 1999. 

More than 15 million people are able to walk 
today, who would otherwise have been paralysed. 
An estimated 1.5 million childhood deaths have been 
prevented, through the systematic administration of 
vitamin A during polio immunization activities. 

����������¢ȱ���ȱ�����Ǳȱ��ȱ��������¢ȱ��������
The strategies for polio eradication work when they 

are fully implemented. This is clearly demonstrated by 
India’s success in stopping polio in January 2011, in 
arguably the most technically-challenging place, and 
�����Ȭ����ȱ �����ę������ȱ ��ȱ ���ȱ ������ȱ �����Ȭ����ȱ ����ȱ
������ȱ��ȱ�
�ȱ��������ȱ��ȱ�����ȱŘŖŗŚǯ

Failure to implement strategic approaches, 
however, leads to ongoing transmission of the virus. 
Endemic transmission is continuing in Pakistan 
and Afghanistan. Failure to stop polio in these last 
remaining areas could result in as many as 200 000 new 
cases every year, within 10 years, all over the world.

Recognizing both the epidemiological opportunity 
���ȱ���ȱ�����ę����ȱ�����ȱ��ȱ���������ȱ�������ǰȱ���ȱ“Polio 

Eradication and Endgame Strategic Plan 2013-2018” has 
����ȱ ���������ǰȱ ��ȱ ������������ȱ  ���ȱ �����Ȭ�ě�����ȱ
countries, stakeholders, donors, partners and national 
and international advisory bodies. The new Plan was 
presented at a Global Vaccine Summit in Abu Dhabi, 
United Arab Emirates, at the end of April 2013. It is 
���ȱ ę���ȱ ����ȱ ��ȱ ���������ȱ ���ȱ �¢���ȱ ��ȱ �����ȱ �������ȱ
simultaneously – both due to wild poliovirus and due 
to vaccine-derived polioviruses.

������ȱ����ę��ȱ��ȱ�����ȱ�����������
Once polio is eradicated, the world can celebrate 

the delivery of a major global public good that will 
����ę�ȱ���ȱ������ȱ������¢ǰȱ��ȱ��Ĵ��ȱ ����ȱ���¢ȱ����ǯȱ
Economic modelling has found that the eradication of 
�����ȱ ����ȱ ����ȱ ��ȱ �����ȱ��Ǟȱ ŚŖȮśŖȱ �������ȱ ����ȱ ���ȱ
next 20 years, mostly in low-income countries. Most 
importantly, success will mean that no child will 
����ȱ�����ȱ��ě��ȱ ���ȱ ��������ȱ�ě����ȱ��ȱ ��������ȱ�����Ȭ
paralysis. 

2. AGEING AND HEALTH

������� 
People worldwide are living longer. Today, for 

���ȱ ę���ȱ ����ȱ ��ȱ ������¢ǰȱ ����ȱ ������ȱ ���ȱ �¡����ȱ ��ȱ
live into their sixties and beyond. By 2050, the world’s 
population aged 60 years and older is expected to 
total 2 billion, up from 900 million in 2015. Today, 125 
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million people are aged 80 years or older. By 2050, 
there will be almost this many (120 million) living in 
�����ȱ�����ǰȱ���ȱŚřŚȱ�������ȱ������ȱ��ȱ����ȱ���ȱ�����ȱ
worldwide. By 2050, 80% of all older people will live in 
low- and middle-income countries. 

KEY FACTS
%� Between 2015 and 2050, the proportion of the 

world’s population over 60 years will nearly double 
from 12% to 22%.

%� By 2020, the number of people aged 60 years and 
older will outnumber children younger than 5 
years. 

%� In 2050, 80% of older people will be living in low- 
and middle-income countries.

%� The pace of population ageing is much faster than 
in the past. 

%� All countries face major challenges to ensure that 
their health and social systems are ready to make 
the most of this demographic shift. 
The pace of population ageing around the world 

is also increasing dramatically. France had almost 150 
years to adapt to a change from 10% to 20% in the 
proportion of the population that was older than 60 
years .However, places such as Brazil, China and India 
will have slightly more than 20 years to make the same 
adaptation.

While this shift in distribution of a country’s 
population towards older ages – known as population 
ageing - started in high-income countries (for example 
in Japan 30% of the population are already over 60 years 
old), it is now low- and middle-income countries that 
are experiencing the greatest change. By the middle of 
the century many countries for e.g. Chile, China, the 
Islamic Republic of Iran and the Russian Federation 
will have a similar proportion of older people to Japan. 

A longer life brings with it opportunities, not only 
for older people and their families, but also for societies 
as a whole. Additional years provide the chance to 
pursue new activities such as further education, a new 
career or pursuing a long neglected passion. Older 
people also contribute in many ways to their families 
and communities. Yet the extent of these opportunities 
and contributions depends heavily on one factor: 
������ǯȱ�����ȱ��ǰȱ�� ����ǰȱ��Ĵ��ȱ��������ȱ��ȱ�������ȱ����ȱ
older people today are experiencing their later years in 
��Ĵ��ȱ������ȱ����ȱ�����ȱ�������ǯȱ�����ȱ�����ȱ��ȱ������ȱ
disability have declined in high-income countries over 
���ȱ����ȱřŖȱ¢����ǰȱ�����ȱ���ȱ����ȱ��ȱ�����ę����ȱ������ȱ
in mild to moderate disability over the same period.

If people can experience these extra years of 
life in good health and if they live in a supportive 
environment, their ability to do the things they value 
 ���ȱ��ȱ��Ĵ��ȱ��ě�����ȱ����ȱ����ȱ��ȱ�ȱ¢������ȱ������ǯȱ
If these added years are dominated by declines in 
physical and mental capacity, the implications for 
older people and for society are more negative.

Ageing explained
At the biological level, ageing results from the 

impact of the accumulation of a wide variety of 
molecular and cellular damage over time. This leads 
to a gradual decrease in physical and mental capacity, 
a growing risk of disease, and ultimately, death. But 
these changes are neither linear nor consistent, and 
they are only loosely associated with a person’s age in 
years. While some 70 year-olds enjoy extremely good 
health and functioning, other 70 year-olds are frail 
���ȱ�������ȱ�����ę����ȱ����ȱ����ȱ������ǯ

Beyond biological changes, ageing is also 
associated with other life transitions such as 
retirement, relocation to more appropriate housing, 
and the death of friends and partners. In developing 
a public-health response to ageing, it is important 
not just to consider approaches that ameliorate the 
losses associated with older age, but also those that 
may reinforce recovery, adaptation and psychosocial 
growth. 

������ȱ������ȱ����������ȱ����������ȱ ���ȱ������
Common conditions in older age include hearing 

loss, cataracts and refractive errors, back and neck pain 
and osteoarthritis, chronic obstructive pulmonary 
disease, diabetes, depression, and dementia. 
Furthermore, as people age, they are more likely to 
experience several conditions at the same time.

Older age is also characterized by the emergence 
of several complex health states that tend to occur 
only later in life and that do not fall into discrete 
disease categories. These are commonly called 
geriatric syndromes. They are often the consequence 
of multiple underlying factors and include frailty, 
urinary incontinence, falls, delirium and pressure 
ulcers.
	��������ȱ�¢�������ȱ������ȱ��ȱ��ȱ��Ĵ��ȱ����������ȱ

��ȱ �����ȱ ����ȱ ���ȱ ��������ȱ ��ȱ ������ȱ ��ȱ �����ę�ȱ
diseases. Yet outside of countries that have developed 
geriatric medicine as a specialty, they are often 
overlooked in traditionally structured health services 
and in epidemiological research. 
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�������ȱ��Ě�������ȱ������¢ȱ������
Although some of the variations in older people’s 

health are genetic, much is due to people’s physical 
and social environments – including their homes, 
neighbourhoods, and communities, as well as their 
personal characteristics – such as their sex, ethnicity, 
or socioeconomic status. 
�����ȱ�������ȱ�����ȱ��ȱ��Ě�����ȱ���ȱ������ȱ�������ȱ��ȱ

an early stage. The environments that people live in as 
children – or even as developing foetuses – combined 
with their personal characteristics, have long-term 
�ě����ȱ��ȱ�� ȱ���¢ȱ���ǯȱ
������������ȱ ����ȱ ����ȱ ��ȱ ���������ȱ ��Ě�����ȱ

on the development and maintenance of healthy 
behaviours. Maintaining healthy behaviours 
throughout life, particularly eating a balanced diet, 
engaging in regular physical activity, and refraining 
from tobacco use all contribute to reducing the risk of 
non-communicable diseases and improving physical 
and mental capacity. 

Behaviours also remain important in older age. 
Strength training to maintain muscle mass and good 
nutrition can both help to preserve cognitive function, 
delay care dependency, and reverse frailty. 

Supportive environments enable people to do what 
is important to them, despite losses in capacity. The 
availability of safe and accessible public buildings 
and transport, and environments that are easy to walk 
around are examples of supportive environments. 

����������ȱ��ȱ����������ȱ��ȱ����������ȱ������
Diversity in older age: There is no ‘typical’ older 

person. Some 80 year-olds have physical and mental 
capacities similar to many 20 year-olds. Other people 
�¡��������ȱ�����ę����ȱ��������ȱ��ȱ��¢�����ȱ���ȱ������ȱ
capacities at much younger ages. A comprehensive 
public health response must address this wide range 
of older people’s experiences and needs. 


�����ȱ ����������Ǳȱ The diversity seen in older age 
is not random. A large part arises from people’s 
physical and social environments and the impact 
of these environments on their opportunities and 
health behaviour. The relationship we have with our 
environments is skewed by personal characteristics 
such as the family we were born into, our sex and our 
��������¢ǰȱ�������ȱ��ȱ������������ȱ��ȱ������ǯȱ�ȱ�����ę����ȱ
proportion of the diversity in older age is due to the 
cumulative impact of these health inequities across 
the life course. Public health policy must be crafted to 
reduce, rather than reinforce, these inequities. 

Outdated and ageist stereotypes: Older people are 
often assumed to be frail or dependent, and a burden 
to society. Public health, and society as a whole, need 
��ȱ �������ȱ �����ȱ ���ȱ �����ȱ ������ȱ �Ĵ������ǰȱ  ����ȱ
���ȱ����ȱ��ȱ��������������ǰȱ�ě���ȱ���ȱ �¢ȱ��������ȱ���ȱ
developed and the opportunities older people have to 
experience Healthy Aging. 

�ȱ������¢ȱ��������ȱ ����ȱ
Globalization, technological developments (e.g. 

in transport and communication), urbanization, 
���������ȱ���ȱ��������ȱ������ȱ�����ȱ���ȱ��Ě�������ȱ
the lives of older people in direct and indirect ways. 
For example, although the number of surviving 
generations in a family has increased, today these 
generations are more likely than in the past to live 
separately. A public health response must take stock of 
these current and projected trends, and frame policies 
accordingly. 

WHO’s response 
In accordance with a recent World Health Resolution 

(67/13), a comprehensive Global Strategy and Action 
Plan on Ageing and Health is being developed by 
WHO in consultation with Member States and other 
partners. The Strategy and Action Plan draws on the 
evidence of the World report on ageing and health and 
builds on existing activities to address 5 priority areas 
for action, as follows:-

Commitment to Healthy Ageing: Requires awareness 
of the value of Healthy Ageing and sustained 
commitment and action to formulate evidence-based 
policies that strengthen the abilities of older persons.

��������ȱ ������ȱ �¢�����ȱ  ���ȱ ���ȱ �����ȱ ��ȱ �����ȱ
�����������Ǳȱ 
�����ȱ �¢�����ȱ ����ȱ ��ȱ ��ȱ ��Ĵ��ȱ
organized around older people’s needs and preferences, 
designed to enhance older peoples intrinsic capacity, 
���ȱ����������ȱ������ȱ��Ĵ����ȱ���ȱ����ȱ���������ǯȱ

����������ȱ �¢�����ȱ ���ȱ ���������ȱ ����Ȭ����ȱ ����Ǳ 
Systems of long-term care are needed in all countries 
to meet the needs of older people. This requires 
developing, sometimes from nothing, governance 
systems, infrastructure and workforce capacity. 

��������ȱ���Ȭ�������¢ȱ������������Ǳ This will require 
actions to combat ageism, enable autonomy and 
support Healthy Ageing in all policies and at all levels 
of government. 
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���������ȱ �����������ǰȱ ����������ȱ ���ȱ
�������������Ǳȱ Focused research, new metrics and 
analytical methods are needed for a wide range of 
ageing issues. 

3. ROAD TRAFFIC INJURIES

������� 
Every year the lives of approximately 1.25 million 

������ȱ���ȱ���ȱ�����ȱ��ȱ�ȱ������ȱ��ȱ�ȱ����ȱ���Ĝ�ȱ�����ǯȱ
��� ���ȱ ŘŖȱ ���ȱ śŖȱ�������ȱ����ȱ ������ȱ ��ě��ȱ ���Ȭ
fatal injuries, with many incurring a disability as a 
result of their injury.
����ȱ ���Ĝ�ȱ ��������ȱ �����ȱ ������������ȱ ��������ȱ

losses to victims, their families, and to nations as a 
whole. These losses arise from the cost of treatment 
(including rehabilitation and incident investigation) 
as well as reduced/lost productivity (e.g. in wages) for 
those killed or disabled by their injuries, and for family 
�������ȱ ��ȱ����ȱ��ȱ����ȱ����ȱ�ěȱ ���ȱǻ��ȱ������Ǽȱ��ȱ
care for the injured.

There are few global estimates of the costs of injury, 
but research carried out in 2010 suggests that road 
���Ĝ�ȱ�������ȱ����ȱ���������ȱ�����¡������¢ȱřƖȱ��ȱ�����ȱ
�����ȱ��������ȱ�������ǯȱ����ȱę����ȱ�����ȱ��ȱśƖȱ��ȱ����ȱ
low- and middle-income countries.
����ȱ ���Ĝ�ȱ ��������ȱ ����ȱ ����ȱ ���������ȱ ����ȱ

the global health agenda for many years, despite 
being predictable and largely preventable. Evidence 
from many countries shows that dramatic successes 
��ȱ ����������ȱ ����ȱ ���Ĝ�ȱ �������ȱ ���ȱ ��ȱ ��������ȱ
�������ȱ ���������ȱ �ě����ȱ ����ȱ �������ǰȱ ���ȱ ���ȱ ���ȱ
limited to, the health sector. 

KEY FACTS
%� About 1.25 million people die each year as a result 
��ȱ����ȱ���Ĝ�ȱ�������ǯ

%� ����ȱ���Ĝ�ȱ��������ȱ���ȱ���ȱ�������ȱ�����ȱ��ȱ�����ȱ
among young people, aged 15–29 years.

%� 90% of the world’s fatalities on the roads occur in 
low- and middle-income countries, even though 
these countries have approximately half of the 
world’s vehicles.

%� Half of those dying on the world’s roads are 
“vulnerable road users”: pedestrians, cyclists and 
motorcyclists.

%� �������ȱ ������ǰȱ ����ȱ ���Ĝ�ȱ �������ȱ ���ȱ ���������ȱ
to rise to become the 7th leading cause of death by 
2030.

%� The newly adopted 2030 Agenda for Sustainable 

Development’s has set an ambitious road safety 
target of halving the global number of deaths and 
��������ȱ����ȱ����ȱ���Ĝ�ȱ�������ȱ�¢ȱŘŖŘŖǯ

���ȱ��ȱ��ȱ����ǵ
�������������ȱ������Ǳ More than 90% of deaths that 
������ȱ ����ȱ ����ȱ ���Ĝ�ȱ ��������ȱ �����ȱ ��ȱ �� Ȭȱ ���ȱ
������Ȭ������ȱ ���������ǯȱ ����ȱ ���Ĝ�ȱ �����¢ȱ �����ȱ
rates are highest in the low- and middle-income 
countries of the African region. Even within high-
income countries, people from lower socioeconomic 
backgrounds are more likely to be involved in a road 
���Ĝ�ȱ�������ǯ
Age: ������ȱ����ȱ��� ���ȱŗśȱ���ȱŚŚȱ¢����ȱ�������ȱ���ȱ
ŚŞƖȱ��ȱ������ȱ����ȱ���Ĝ�ȱ������ǯ
Sex: From a young age, males are more likely to be 
��������ȱ ��ȱ ����ȱ ���Ĝ�ȱ �������ȱ ����ȱ �������ǯȱ�����ȱ
�����Ȭ��������ȱ ǻŝřƖǼȱ ��ȱ ���ȱ ����ȱ ���Ĝ�ȱ ������ȱ �����ȱ
among men. Among young drivers, young males 
under the age of 25 years are almost 3 times as likely to 
be killed in a car crash as young females.

����ȱ�������ȱ���ȱ ���ȱ���ȱ��ȱ����ȱ��ȱ�������ȱ����
����ȱ���Ĝ�ȱ��������ȱ���ȱ��ȱ���������ǯȱ	����������ȱ

need to take action to address road safety in a holistic 
manner, that requires involvement from multiple 
sectors (transport, police, health, education) and that 
addresses the safety of roads, vehicles, and road users 
themselves. 
�ě������ȱ �������������ȱ �������ȱ ���������ȱ �����ȱ

infrastructure and incorporating road safety features 
into land-use and transport planning; improving the 
safety features of vehicles; and improving post-crash 
care for victims of road crashes. Interventions that 
target road user behaviour are equally important, 
����ȱ��ȱ��Ĵ���ȱ���ȱ���������ȱ�� �ȱ��������ȱ��ȱ��¢ȱ����ȱ
factors, and raising public awareness. 


�¢ȱ����ȱ�������
Speed: An increase in average speed is directly related 
both to the likelihood of a crash occurring and to the 
severity of the consequences of the crash. 
%� An adult pedestrian’s risk of dying is less than 20% 

if struck by a car at 50 km/h and almost 60% if hit 
at 80 km/h.

%� 30 km/h speed zones can reduce the risk of a crash 
and are recommended in areas where vulnerable 
road users are common like residential and schools 
areas.

%� �����ȱ ����ȱ ��������ȱ ����ȱ ���Ĝ�ȱ ��������ǰȱ �� ��ȱ
�������ȱ���Ĝ�ȱ������ȱ���ȱ����ȱ�����ȱ��������ȱ�ě����ȱ
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on health outcomes (e.g. by reducing respiratory 
problems associated with car emissions).

�����Ȯ�������ǱȱDrinking and driving increases both 
the risk of a crash and the likelihood that death or 
serious injury will result.
%� The risk of being involved in a crash increases 
�����ę�����¢ȱ �����ȱ �ȱ �����ȱ �������ȱ �������������ȱ
ǻ���Ǽȱ��ȱŖǯŖŚȱ�Ȧ��ǯ

%� Laws that establish BACs of 0.05g/dl or below are 
�ě������ȱ��ȱ��������ȱ���ȱ������ȱ��ȱ�������Ȭ�������ȱ
crashes.

%� Enforcing sobriety checkpoints and random breath 
testing can lead to reductions in alcohol-related 
crashes of about 20% and have shown to be very 
����Ȭ�ě������ǯ

%� Young and novice drivers are subject to an 
���������ȱ����ȱ��ȱ����ȱ���Ĝ�ȱ�������ǰȱ ���ȱ�����ȱ
���ȱ ��Ě�����ȱ ��ȱ �������ǰȱ ��������ȱ ��ȱ �����ȱ ���ȱ
more experienced drivers. 

%� �� �ȱ ����ȱ ���������ȱ �� ��ȱ ����ȱ ǻǂŖǯŖŘȱ �Ȧ��Ǽȱ ���ȱ
young and novice drivers can lead to reductions in 
the number of crashes involving young people by 
��ȱ��ȱŘŚƖǯ

������¢���ȱ�������
%� Wearing a motorcycle helmet correctly can reduce 
���ȱ ����ȱ ��ȱ �����ȱ �¢ȱ ������ȱ ŚŖƖȱ ���ȱ ���ȱ ����ȱ ��ȱ
severe injury by over 70%.

%� When motorcycle helmet laws are enforced 
�ě�������¢ǰȱ ������ȱ  ������ȱ �����ȱ ���ȱ ��������ȱ ��ȱ
over 90%.

%� Requiring helmets to meet recognized safety 
���������ȱ �������ȱ ����ȱ �������ȱ ���ȱ �ě�������¢ȱ
reduce the impact of a collision to the head in the 
event of a crash.

%� Seat-belts and child restraints
%� Wearing a seat-belt reduces the risk of a fatality 
�����ȱ �����Ȭ����ȱ ����������ȱ �¢ȱ ŚŖȮśŖƖȱ ���ȱ ��ȱ
rear-seat passengers by between 25–75%.

%� Mandatory seat-belt laws and their enforcement 
����ȱ����ȱ��� �ȱ��ȱ��ȱ���¢ȱ�ě������ȱ��ȱ����������ȱ
seat-belt wearing rates. 

%� If correctly installed and used, child restraints 
reduce deaths among infants by approximately 
70% and deaths among small children by between 
śŚƖȱ���ȱŞŖƖǯ

����������ȱ �������Ǳȱ There are many types of 
distractions that can lead to impaired driving, but 
recently there has been a marked increase around 

the world in the use of mobile phones by drivers 
that is becoming a growing concern for road safety. 
The distraction caused by mobile phones can impair 
driving performance.Drivers using mobile phones 
may have: slower reaction times (notably braking 
��������ȱ ����ǰȱ ���ȱ ����ȱ ��������ȱ ��ȱ ���Ĝ�ȱ �������Ǽǰȱ
impaired ability to keep in the correct lane, and shorter 
following distances.
%� Text messaging also results in considerably reduced 

driving performance, with young drivers at 
����������ȱ����ȱ��ȱ���ȱ�ě����ȱ��ȱ�����������ȱ���������ȱ
from this use.

%� Drivers using a mobile phone are approximately 
Śȱ�����ȱ����ȱ�����¢ȱ��ȱ��ȱ��������ȱ��ȱ�ȱ�����ȱ����ȱ
when a driver does not use a phone. Hands-free 
phones are not much safer than hand-held phone 
sets.

%� �����ȱ �����ȱ ��ȱ ��Ĵ��ȱ ��������ȱ ����������ȱ �� ȱ
to reduce mobile phone use while driving, 
governments need to be proactive. Actions that can 
be taken include: adopting legislative measures, 
launching public awareness campaigns, and 
regularly collecting data on distracted driving to 
��Ĵ��ȱ����������ȱ���ȱ������ȱ��ȱ����ȱ�������ǯ

���������ȱ���������ȱ�������ȱ��ȱ���������ȱ
WHO works across the spectrum in countries, 

from primary prevention work to rehabilitation of 
�����ȱ ��ȱ����ȱ����ȱ��������ȱ��ȱ����ȱ���Ĝ�ȱ�������ǯȱ
As such, WHO works in a multisectoral manner, in 
partnership with national stakeholders from a variety 
of sectors such as health, police, transport, education 
���ȱ �����ȱ �������ȱ ��������ȱ ��ȱ ����ȱ ���Ĝ�ȱ �����¢ȱ
prevention, including nongovernmental organizations 
and academics.

4. ANTIMICROBIAL RESISTANCE

����ȱ��ȱ�������������ȱ����������ǵ
Antimicrobial resistance is resistance of a 

microorganism to an antimicrobial drug that was 
���������¢ȱ�ě������ȱ ���ȱ ���������ȱ��ȱ ����������ȱ������ȱ
by it.

Resistant microorganisms (including bacteria, 
fungi, viruses and parasites) are able to withstand 
�Ĵ���ȱ �¢ȱ �������������ȱ �����ǰȱ ����ȱ ��ȱ �������������ȱ
drugs (e.g. antibiotics), antifungals, antivirals, and 
antimalarials, so that standard treatments become 
���ě������ȱ���ȱ����������ȱ�������ǰȱ����������ȱ���ȱ����ȱ��ȱ
spread to others. 
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KEY FACTS
%� �������������ȱ ����������ȱ ���������ȱ ���ȱ �ě������ȱ

prevention and treatment of an ever-increasing 
range of infections caused by bacteria, parasites, 
viruses and fungi.

%� It is an increasingly serious threat to global public 
health that requires action across all government 
sectors and society.

%� Antimicrobial resistance is present in all parts of 
the world. New resistance mechanisms emerge 
and spread globally.

%� In 2012, WHO reported a gradual increase in 
resistance to HIV drugs, albeit not reaching critical 
levels. Since then, further increases in resistance 
��ȱę���Ȭ����ȱ���������ȱ�����ȱ ���ȱ��������ǰȱ ����ȱ
might require using more expensive drugs in the 
near future.

%� ��ȱ ŘŖŗřǰȱ �����ȱ ���ȱ �����ȱ ŚŞŖȱ ŖŖŖȱ �� ȱ �����ȱ ��ȱ
multidrug-resistant tuberculosis (MDR-TB). 
Extensively drug-resistant tuberculosis (XDR-
��Ǽȱ���ȱ����ȱ������ę��ȱ��ȱŗŖŖȱ���������ǯȱ���Ȭ��ȱ
requires treatment courses that are much longer 
���ȱ����ȱ�ě������ȱ����ȱ�����ȱ���ȱ���Ȭ���������ȱ��ǯ

%� In parts of the Greater Mekong subregion, 
resistance to the best available treatment 
for falciparum malaria, artemisinin-based 
combination therapies (ACTs), has been detected. 
Spread or emergence of multidrug resistance, 
including resistance to ACTs, in other regions 
could jeopardize important recent gains in control 
of the disease.

%� There are high proportions of antibiotic resistance 
in bacteria that cause common infections (e.g. 
urinary tract infections, pneumonia, bloodstream 
infections) in all regions of the world. A high 
percentage of hospital-acquired infections are 
caused by highly resistant bacteria such as 
methicillin-resistant Staphylococcus aureus (MRSA) 
or multidrug-resistant Gram-negative bacteria.

%� Treatment failures due to resistance to treatments 
of last resort for gonorrhoea (third-generation 
cephalosporins) have been reported from 
10 countries. Gonorrhoea may soon become 
untreatable as no vaccines or new drugs are in 
development.

%� Patients with infections caused by drug-resistant 
bacteria are generally at increased risk of worse 
clinical outcomes and death, and consume more 
health-care resources than patients infected with 
the same bacteria that are not resistant.

The evolution of resistant strains is a natural 
phenomenon that occurs when microorganisms 
replicate themselves erroneously or when resistant 
traits are exchanged between them. The use and misuse 
of antimicrobial drugs accelerates the emergence of 
drug-resistant strains. Poor infection control practices, 
inadequate sanitary conditions and inappropriate 
food-handling encourage the further spread of 
antimicrobial resistance.

����ȱ ��ȱ ���ȱ ��ě������ȱ ��� ���ȱ ����������ȱ ���ȱ
�������������ȱ����������ǵ
����������ȱ ����������ȱ ������ȱ �����ę����¢ȱ ��ȱ ���ȱ

resistance to antibiotics that occurs in common 
bacteria that cause infections. Antimicrobial resistance 
is a broader term, encompassing resistance to drugs to 
treat infections caused by other microbes as well, such 
as parasites (e.g.ȱ�������Ǽǰȱ�������ȱǻe.g.ȱ
��Ǽȱ���ȱ�����ȱ
(e.g. Candida).

��¢ȱ��ȱ�������������ȱ����������ȱ�ȱ������ȱ�������ǵ
New resistance mechanisms emerge and spread 

globally threatening our ability to treat common 
infectious diseases, resulting in death and disability 
of individuals who until recently could continue a 
normal course of life. 
�������ȱ �ě������ȱ ����Ȭ���������ȱ ���������ǰȱ ���¢ȱ

standard medical treatments will fail or turn into very 
high risk procedures.

�������������ȱ����������ȱ�����
Infections caused by resistant microorganisms often 

fail to respond to the standard treatment, resulting in 
prolonged illness, higher health care expenditures, 
and a greater risk of death.

As an example, the death rate for patients with 
serious infections caused by common bacteria treated 
in hospitals can be about twice that of patients with 
infections caused by the same non-resistant bacteria. 
For example, people with MRSA (methicillin-resistant 
Staphylococcus aureusǰȱ another common source of 
severe infections in the community and in hospitals) 
���ȱ���������ȱ��ȱ��ȱŜŚƖȱ����ȱ�����¢ȱ��ȱ���ȱ����ȱ������ȱ
with a non-resistant form of the infection.

�������������ȱ ����������ȱ �������ȱ ���ȱ �������ȱ ��ȱ
����������ȱ��������
�������������ȱ ����������ȱ �������ȱ ���ȱ �ě����������ȱ

of treatment; thus patients remain infectious for a 
longer time, increasing the risk of spreading resistant 
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microorganisms to others. For example, the emergence 
of Plasmodium falciparum multidrug resistance, 
including resistance to ACTs in the Greater Mekong 
subregion is an urgent public health concern that is 
�����������ȱ ������ȱ �ě����ȱ ��ȱ ������ȱ ���ȱ ������ȱ ��ȱ
malaria.

Although MDR-TB is a growing concern, it is still 
������¢ȱ�����Ȭ��������ǰȱ������������ȱ�������ȱ�ě����ǯ

�������������ȱ����������ȱ���������ȱ���ȱ�����ȱ��ȱ������ȱ
����
����ȱ����������ȱ������ȱ���������ȱ��ȱę���Ȭ����ȱ�����ǰȱ

more expensive therapies must be used. A longer 
duration of illness and treatment, often in hospitals, 
increases health care costs as well as the economic 
burden on families and societies.

�������������ȱ ����������ȱ ��������£��ȱ ������ȱ ����ȱ
�����ȱ��ȱ������¢

The achievements of modern medicine are put at 
����ȱ �¢ȱ �������������ȱ ����������ǯȱ �������ȱ �ě������ȱ
antimicrobials for prevention and treatment of 
infections, the success of organ transplantation, 
cancer chemotherapy and major surgery would be 
compromised.

�������ȱ���������
����������ȱ��ȱ��������Ǳȱ�
�Ȃ�ȱŘŖŗŚȱ������ȱ��ȱ������ȱ
surveillance of antimicrobial resistance revealed that 
antibiotic resistance is no longer a prediction for the 
future; it is happening right now, across the world, and 
��ȱ��Ĵ���ȱ��ȱ����ȱ���ȱ������¢ȱ��ȱ�����ȱ������ȱ����������ȱ
in the community and hospitals. Without urgent, 
coordinated action, the world is heading towards a 
post-antibiotic era, in which common infections and 
minor injuries, which have been treatable for decades, 
can once again kill.
%� Treatment failure to the drug of last resort for 

gonorrhoea – third-generation cephalosporins – has 
����ȱ ���ę����ȱ ��ȱ �������ȱ ���������ǯȱ �����������ȱ
gonococcal infections result in increased rates of 
illness and complications, such as infertility, adverse 
pregnancy outcomes and neonatal blindness, and 
has the potential to reverse the gains made in the 
�������ȱ��ȱ����ȱ��¡����¢ȱ�������Ĵ��ȱ���������ǯ

%� Resistance to one of the most widely used 
antibacterial drugs for the oral treatment of urinary 
tract infections caused by E. coliȱȮȱĚ��������������ȱ
– is very widespread.

%� ����������ȱ ��ȱ ę���Ȭ����ȱ �����ȱ ��ȱ �����ȱ ����������ȱ
caused by Staphlylococcus aureus – a common cause 

of severe infections acquired both in health-care 
facilities and in the community – is also widespread.

%� Resistance to the treatment of last resort for 
life-threatening infections caused by common 
intestinal bacteria – carbapenem antibiotics – 
has spread to all regions of the world. Key tools 
to tackle antibiotic resistance – such as basic 
systems to track and monitor the problem – reveal 
considerable gaps. In many countries, they do not 
even seem to exist.

����������ȱ��ȱ������������
��ȱŘŖŗřǰȱ�����ȱ ���ȱ��ȱ���������ȱŚŞŖȱŖŖŖȱ�� ȱ�����ȱ

of MDR-TB in the world. Globally, 3.5% of new TB cases 
and 20.5% of previously treated TB cases are estimated 
��ȱ ����ȱ���Ȭ��ǰȱ ���ȱ �����������ȱ ��ě�������ȱ ��ȱ ���ȱ
frequency of MDR-TB among countries. Extensively 
����Ȭ���������ȱ��ȱǻ���Ȭ��ǰȱ��ę���ȱ��ȱ���Ȭ��ȱ����ȱ
����������ȱ��ȱ��¢ȱĚ�������������ȱ���ȱ��¢ȱ������Ȭ����ȱ
����������ȱ����Ǽȱ���ȱ����ȱ������ę��ȱ��ȱŗŖŖȱ���������ǰȱ��ȱ
all regions of the world.

����������ȱ��ȱ�������
The emergence of P. falciparum multidrug resistance, 

including resistance to ACTs, in the Greater Mekong 
subregion is an urgent public health concern that is 
�����������ȱ ���ȱ �������ȱ ������ȱ �ě���ȱ ��ȱ ������ȱ ���ȱ
burden of malaria. Routine monitoring of therapeutic 
�Ĝ���¢ȱ ��ȱ ���������ȱ ��ȱ �����ȱ ���ȱ ������ȱ ���������ȱ
policies. It can also help to detect early changes in P. 

falciparum sensitivity to antimalarial drugs.

����������ȱ��ȱ
��
HIV drug resistance emerges when HIV replicates 

in the body of a person infected with the virus who is 
taking antiretroviral drugs. Even when antiretroviral 
therapy (ART) programmes are very well-managed, 
some degree of HIV drug resistance will emerge.

Available data suggest that continued expansion 
of access to ART is associated with a rise in HIV drug 
resistance. In 2013, 12.9 million people living with 
HIV were receiving antiretroviral therapy globally, of 
which 11.7 million were in low- and middle-income 
countries.

HIV drug resistance may rise to such a level that 
���ȱę���Ȭ����ȱ���ȱ������Ȭ����ȱ���ȱ��������ȱ��������¢ȱ
����ȱ ��ȱ �����ȱ 
��ȱ ������ȱ ���ě������ǰȱ ��������£���ȱ
people’s lives and threatening national and global 
investments in ART programmes.

As of 2010, levels of HIV drug resistance among 
adults who had not begun treatment in countries 
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scaling up ART were found to be about 5% globally. 
However, since 2010, there are reports suggesting 
that pre-treatment resistance is increasing, peaking 
at 22% in some areas.

Continuous surveillance of HIV drug resistance 
is of paramount importance to inform global 
���ȱ ��������ȱ ���������ȱ ��ȱ ���ȱ ���������ȱ ��ȱ ę���ȱ
and second-line ART and to maximize overall 
����������ȱ�����ȱ���������ȱ�ě����������ǯ

����������ȱ��ȱ��Ě���£�
Over the past 10 years, antiviral drugs have 

become important tools for treatment of epidemic 
���ȱ ��������ȱ ��Ě���£�ǯȱ �������ȱ ���������ȱ ����ȱ
developed national guidance on their use and have 
stockpiled the drugs for pandemic preparedness. 
���ȱ���������¢ȱ��������ȱ������ȱ��ȱ��Ě���£�ȱ�����ȱ
that resistance to antiviral drugs is continuously 
emerging. 
�¢ȱ ŘŖŗŘǰȱ ��������¢ȱ ���ȱ ��Ě���£�ȱ �ȱ �������ȱ

circulating in humans were resistant to drugs 
���������¢ȱ ����ȱ ���ȱ ���ȱ ����������ȱ ��ȱ ��Ě���£�ȱ
(amantadine and rimantadine). However, the 
frequency of resistance to the neuraminidase 
inhibitor oseltamivir remains low (1-2%). Antiviral 
susceptibility is constantly monitored through the 
WHO Global Surveillance and Response System.

����ȱ �����������ȱ ���ȱ ���������ȱ ���ȱ ������ȱ ��ȱ
�������������ȱ����������ǵ

The development of antimicrobial resistance is 
a natural phenomenon. However, certain human 
actions accelerate its emergence and spread. The 
inappropriate use of antimicrobial drugs, including 
in animal husbandry, favours the emergence and 
selection of resistant strains, and poor infection 
prevention and control practices contribute to 
further emergence and spread of antimicrobial 
resistance.

����ȱ���ȱ���������ȱ�������ȱ
Antimicrobial resistance is a complex problem 

driven by many interconnected factors. As such, 
������ǰȱ ��������ȱ �������������ȱ ����ȱ ��Ĵ��ȱ ������ǯȱ
Coordinated action is required to minimize 
emergence and spread of antimicrobial resistance.

People can help tackle resistance by:
%� hand washing, and avoiding close contact with 

sick people to prevent transmission of bacterial 
����������ȱ���ȱ�����ȱ����������ȱ����ȱ��ȱ��Ě���£�ȱ

or rotavirus, and using condoms to prevent the 
������������ȱ��ȱ��¡����¢Ȭ�������Ĵ��ȱ����������ǲ

%� ��Ĵ���ȱ����������ǰȱ���ȱ�������ȱ������������ȱ��ȱ
to date;

%� using antimicrobial drugs only when they are 
����������ȱ�¢ȱ�ȱ�����ę��ȱ������ȱ������������ǲ

%� completing the full treatment course (which in 
the case of antiviral drugs may require life-long 
���������Ǽǰȱ����ȱ��ȱ���¢ȱ����ȱ��Ĵ��ǲ

%� never sharing antimicrobial drugs with others or 
using leftover prescriptions.


�����ȱ  ������ȱ ���ȱ �����������ȱ ���ȱ ����ȱ ������ȱ
����������ȱ�¢Ǳ
%� enhancing infection prevention and control in 

hospitals and clinics;
%� only prescribing and dispensing antibiotics when 

they are truly needed;
%� prescribing and dispensing the right antimicrobial 

drugs to treat the illness.

�����¢������ȱ���ȱ����ȱ������ȱ����������ȱ�¢Ǳ
%� improving monitoring around the extent and 

causes of resistance;
%� strengthening infection control and prevention;
%� regulating and promoting appropriate use of 

medicines;
%� making information widely available on the 

impact of antimicrobial resistance and how the 
public and health professionals can play their part;

%� rewarding innovation and development of new 
treatment options and other tools.

�����¢������ǰȱ ����������ȱ ���ȱ �������¢ȱ ���ȱ ����ȱ
������ȱ����������ȱ�¢Ǳ
%� fostering innovation and research and 

development of new vaccines, diagnostics, 
infection treatment options and other tools.

WHO’s response
WHO is guiding the response to antimicrobial 

resistance by:
%� bringing all stakeholders together to agree on and 

work towards a coordinated response;
%� strengthening national stewardship and plans to 

tackle antimicrobial resistance;
%� generating policy guidance and providing 

technical support for Member States;
%� actively encouraging innovation, research and 

development.
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5. DENGUE AND SEvERE DENGUE

������� 
Dengue is a mosquito-borne viral disease that has 

rapidly spread in all regions of WHO in recent years. 
������ȱ�����ȱ��ȱ�������Ĵ��ȱ�¢ȱ������ȱ����������ȱ
mainly of the species Aedes aegypti and, to a lesser 
extent, Ae. albopictus. This mosquito also transmits 
chikungunya, yellow fever and Zika infection. 
Dengue is widespread throughout the tropics, 
 ���ȱ �����ȱ����������ȱ ��ȱ����ȱ ��Ě������ȱ�¢ȱ��������ǰȱ
temperature and unplanned rapid urbanization.

Severe dengue (also known as Dengue 

����������ȱ �����Ǽȱ  ��ȱ ę���ȱ �������£��ȱ ��ȱ ���ȱ
1950s during dengue epidemics in the Philippines 
���ȱ ��������ǯȱ ����¢ǰȱ ������ȱ ������ȱ �ě����ȱ ����ȱ
Asian and Latin American countries and has become 
a leading cause of hospitalization and death among 
children in these regions.

KEY FACTS
%� Dengue is a mosquito-borne viral infection.
%� ���ȱ ���������ȱ ������ȱ Ě�Ȭ����ȱ �������ǰȱ ���ȱ

occasionally develops into a potentially lethal 
complication called severe dengue.

%� The global incidence of dengue has grown 
dramatically in recent decades. About half of the 
world’s population is now at risk.

%� Dengue is found in tropical and sub-tropical 
climates worldwide, mostly in urban and semi-
urban areas.

%� Severe dengue is a leading cause of serious 
illness and death among children in some Asian 
and Latin American countries.

%� �����ȱ��ȱ��ȱ�����ę�ȱ���������ȱ���ȱ������Ȧȱ������ȱ
dengue, but early detection and access to proper 
medical care lowers fatality rates below 1%.

%� Dengue prevention and control depends on 
�ě������ȱ������ȱ�������ȱ��������ǯ

%� A dengue vaccine has been licensed by several 
National Regulatory Authorities for use in people 
şȱȬȱŚśȱ¢����ȱ��ȱ���ȱ������ȱ��ȱ�������ȱ��Ĵ����ǯ

�����ȱ���ȱŚȱ��������ǰȱ���ȱ������¢ȱ�������ǰȱ�����¢���ȱ
of the virus that cause dengue (DEN-1, DEN-
Řǰȱ ���Ȭřȱ ���ȱ ���ȬŚǼǯȱ �������¢ȱ ����ȱ ���������ȱ
by one provides lifelong immunity against that 
particular serotype. However, cross-immunity to 
the other serotypes after recovery is only partial and 
temporary. Subsequent infections by other serotypes 
increase the risk of developing severe dengue.

	�����ȱ������ȱ��ȱ������
The incidence of dengue has grown dramatically 

around the world in recent decades. The actual 
numbers of dengue cases are under-reported and many 
�����ȱ���ȱ���������ę��ǯȱ���ȱ ������ȱ��������ȱ ���������ȱ
390 million dengue infections per year (95% credible 
��������ȱ ŘŞŚȱ ȮśŘŞȱ�������Ǽǰȱ ��ȱ  ����ȱ şŜȱ�������ȱ ǻŜŝȱ Ȭȱ
136 million) manifest clinically (with any severity of 
disease)1. Another study, of the prevalence of dengue, 
estimates that 3.9 billion people, in 128 countries, are at 
risk of infection with dengue viruses2.

Member States in 3 WHO regions regularly report 
the annual number of cases. In 2010, 2013 and 2015, 
�����¢ȱ ŘǯŚȱ �������ȱ �����ȱ  ���ȱ ��������ȱ �������¢ǯȱ
Although the full global burden of the disease is 
uncertain, the initiation of activities to record all 
dengue cases partly explains the sharp increase in the 
number of cases reported in recent years. 

Other features of the disease include its 
���������������ȱ��Ĵ����ǰȱ���������ȱ�¢���Ȭ���������¢ȱ
of multiple dengue virus serotypes in many countries 
and the alarming impact on both human health and 
the global and national economies.

Before 1970, only nine countries had experienced 
severe dengue epidemics. The disease is now endemic 
in more than 100 countries in the WHO regions of 
Africa, the Americas, the Eastern Mediterranean, 
�����Ȭ����ȱ����ȱ���ȱ���ȱ�������ȱ����ę�ǯȱ���ȱ�������ǰȱ
�����Ȭ����ȱ����ȱ ���ȱ�������ȱ ����ę�ȱ �������ȱ ���ȱ ���ȱ
����ȱ��������¢ȱ�ě�����ǯ

Cases across the Americas, South-East Asia and 
�������ȱ����ę�ȱ�¡������ȱŗǯŘȱ�������ȱ��ȱŘŖŖŞȱ���ȱ����ȱ
řȱ�������ȱ��ȱŘŖŗřȱǻ�����ȱ��ȱ�Ĝ����ȱ����ȱ�����Ĵ��ȱ�¢ȱ
Member States). Recently the number of reported cases 
has continued to increase. In 2015, 2.35 million cases of 
dengue were reported in the Americas alone, of which 
10,200 cases were diagnosed as severe dengue causing 
1181 deaths.

Not only is the number of cases increasing as the 
disease spreads to new areas, but explosive outbreaks 
are occurring. The threat of a possible outbreak of 
dengue fever now exists in Europe as local transmission 
 ��ȱ��������ȱ���ȱ���ȱę���ȱ����ȱ��ȱ������ȱ���ȱ�������ȱ��ȱ
2010 and imported cases were detected in three other 
European countries. In 2012, an outbreak of dengue on 
the Madeira islands of Portugal resulted in over 2000 
cases and imported cases were detected in mainland 
Portugal and 10 other countries in Europe. Among 
travelers returning from low- and middle-income 
countries, dengue is the second most diagnosed cause 
of fever after malaria.
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In 2013, cases have occurred in Florida (United 
States of America) and Yunnan province of China. 
������ȱ����ȱ���������ȱ��ȱ�ě���ȱ�������ȱ�����ȱ��������ȱ
countries, notably Costa Rica, Honduras and Mexico. In 
Asia, Singapore has reported an increase in cases after 
a lapse of several years and outbreaks have also been 
��������ȱ��ȱ����ǯȱ��ȱŘŖŗŚǰȱ������ȱ��������ȱ���������ȱ��ȱ
the number of cases in the People’s Republic of China, 
the Cook Islands, Fiji, Malaysia and Vanuatu, with 
������ȱ �¢��ȱ řȱ ǻ���ȱ řǼȱ �ě������ȱ ���ȱ ����ę�ȱ ������ȱ
countries after a lapse of over 10 years. Dengue was 
also reported in Japan after a lapse of over 70 years. 

The year 2015 was characterized by large dengue 
outbreaks worldwide, with the Philippines reporting 
more than 169,000 cases and Malaysia exceeding 
111,000 suspected cases of dengue, representing 
a 59.5% and 16% increase in case numbers to the 
previous year, respectively. 

Brazil alone reported over 1.5 million cases in 2015, 
�����¡������¢ȱ�����ȱ�����ȱ������ȱ����ȱ��ȱŘŖŗŚǯȱ����ȱ��ȱ
2015, Delhi, India, recorded its worst outbreak since 
2006 with over 15,000 cases.

The Island of Hawaii, United States of America, 
 ��ȱ�ě�����ȱ�¢ȱ��ȱ��������ȱ ���ȱŗŞŗȱ �����ȱ ��������ȱ
��ȱŘŖŗśȱ���ȱ�������ȱ������������ȱ��ȱŘŖŗŜǯȱ���ȱ����ę�ȱ
island countries of Fiji, Tonga and French Polynesia 
have continued to record cases.

An estimated 500 000 people with severe dengue 
require hospitalization each year, a large proportion of 
 ���ȱ���ȱ��������ǯȱ�����ȱŘǯśƖȱ��ȱ�����ȱ�ě�����ȱ���ǯ

�
�Ȧ���Ȧ��������ǱȱThe Aedes aegypti mosquito is 
���ȱ������¢ȱ������ȱ��ȱ������ǯȱ���ȱ�����ȱ��ȱ�������Ĵ��ȱ
to humans through the bites of infected female 
����������ǯȱ�����ȱ�����ȱ����������ȱ���ȱŚȱȬȱŗŖȱ��¢�ǰȱ��ȱ
��������ȱ��������ȱ��ȱ�������ȱ��ȱ�������Ĵ���ȱ���ȱ�����ȱ
for the rest of its life. 

Infected symptomatic or asymptomatic humans 
are the main carriers and multipliers of the virus, 
serving as a source of the virus for uninfected 
mosquitoes. Patients who are already infected with the 
������ȱ�����ȱ���ȱ��������ȱ���ȱ���������ȱǻ���ȱŚȱȬȱśȱ��¢�ǲȱ
maximum 12) via Aedes ����������ȱ �����ȱ �����ȱ ę���ȱ
symptoms appear.

The Aedes aegypti mosquito lives in urban habitats 
and breeds mostly in man-made containers. Unlike 
other mosquitoes, Ae. aegypti is a day-time feeder; its 
peak biting periods are early in the morning and in the 
evening before dusk. Female Ae. aegypti bites multiple 
people during each feeding period. 

Aedes albopictusǰȱ a secondary dengue vector in 
Asia, has spread to North America and more than 25 
countries in the European Region, largely due to the 
international trade in used tyres (a breeding habitat) 
and other goods (e.g. lucky bamboo). Ae. albopictus is 
highly adaptive and, therefore, can survive in cooler 
temperate regions of Europe. Its spread is due to its 
tolerance to temperatures below freezing, hibernation, 
and ability to shelter in microhabitats.

���������������
������ȱ�����ȱ��ȱ�ȱ������ǰȱĚ�Ȭ����ȱ�������ȱ����ȱ�ě����ȱ

infants, young children and adults, but seldom causes 
death.

Dengue should be suspected when a high fever 
ǻŚŖȱǚ�ȦŗŖŚȱǚ�Ǽȱ��ȱ�����������ȱ�¢ȱ� �ȱ��ȱ���ȱ����� ���ȱ
symptoms: severe headache, pain behind the eyes, 
muscle and joint pains, nausea, vomiting, swollen 
glands or rash. Symptoms usually last for 2 - 7 days, 
�����ȱ��ȱ����������ȱ������ȱ��ȱŚȱȬŗŖȱ��¢�ȱ�����ȱ���ȱ����ȱ
from an infected mosquito.

Severe dengue is a potentially deadly complication 
���ȱ��ȱ������ȱ�������ǰȱĚ���ȱ������������ǰȱ����������¢ȱ
distress, severe bleeding, or organ impairment. 
�������ȱ�����ȱ�����ȱřȱȬȱŝȱ��¢�ȱ�����ȱ���ȱę���ȱ�¢������ȱ
in conjunction with a decrease in temperature (below 
řŞȱ ǚ�ȦŗŖŖȱ ǚ�Ǽȱ ���ȱ �������Ǳȱ ������ȱ ���������ȱ ����ǰȱ
persistent vomiting, rapid breathing, bleeding gums, 
�������ǰȱ ������������ȱ���ȱ�����ȱ ��ȱ�����ǯȱ���ȱ��¡�ȱŘŚȱ
Ȭȱ ŚŞȱ �����ȱ ��ȱ ���ȱ ��������ȱ �����ȱ ���ȱ ��ȱ ������ǲȱ ������ȱ
medical care is needed to avoid complications and risk 
of death.

Treatment
�����ȱ��ȱ��ȱ�����ę�ȱ���������ȱ���ȱ������ȱ�����ǯ
For severe dengue, medical care by physicians and 

������ȱ�¡���������ȱ ���ȱ���ȱ�ě����ȱ���ȱ�����������ȱ��ȱ
the disease can save lives – decreasing mortality rates 
from more than 20% to less than 1%. Maintenance of 
���ȱ �������Ȃ�ȱ ���¢ȱ Ě���ȱ ������ȱ ��ȱ ��������ȱ ��ȱ ������ȱ
dengue care.

������£�����
��ȱ ����ȱ ŘŖŗśȱ ���ȱ ����¢ȱ ŘŖŗŜǰȱ ���ȱ ę���ȱ ������ȱ

�������ǰȱ������¡��ȱǻ���Ȭ���Ǽȱ�¢ȱ����ęȱ�������ǰȱ ��ȱ
registered in several countries for use in individuals 
şȬŚśȱ¢����ȱ��ȱ���ȱ������ȱ��ȱ�������ȱ�����ǯȱ���ȱ���������ȱ
Advisory Group of Experts (SAGE) on immunization 
reviewed CYD-TDV in April 2016 and recommended 
countries consider introduction of the vaccine in 
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����������ȱ ��Ĵ����ȱ ǻ��������ȱ ��ȱ �����������Ǽȱ  ���ȱ
high endemicity. A WHO Vaccine Position Paper will 
be published outlining WHO recommendations in 
July 2016.
�����ȱ�����������ȱ����Ȭ�Ĵ�������ȱ��������ȱ���ȱ�����ȱ

development in phase II and phase III clinical trials, 
and 3 other vaccine candidates (based on subunit, 
���ȱ���ȱ����ę��ȱ�����������ȱ�����ȱ���������Ǽȱ���ȱ��ȱ
earlier stages of clinical development. WHO provides 
technical advice and guidance to countries and private 
partners to support vaccine research and evaluation. 

����������ȱ���ȱ�������
WHO/TDR/Crump: At present, the main method to 

control or prevent the transmission of dengue virus is 
to combat vector mosquitoes through:
%� preventing mosquitoes from accessing egg-laying 

habitats by environmental management and 
����ę������ǲ

%� disposing of solid waste properly and removing 
����ę����ȱ���Ȭ����ȱ��������ǲ

%� covering, emptying and cleaning of domestic water 
storage containers on a weekly basis;

%� applying appropriate insecticides to water storage 
outdoor containers; 

%� using of personal household protection such as 
window screens, long-sleeved clothes, insecticide 
treated materials, coils and vaporizers;

%� improving community participation and 
mobilization for sustained vector control;

%� applying insecticides as space spraying during 
outbreaks as one of the emergency vector-control 
measures;

%� active monitoring and surveillance of vectors 
������ȱ��ȱ�������ȱ���ȱ��ȱ���������ȱ�ě����������ȱ��ȱ
control interventions.
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