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Aims & Scope

European Journal of Therapeutics (Eur J Ther) is the double-blind peer-reviewed, open access, international
publication organ of the Gaziantep University School of Medicine. The journal is a quarterly publication, published
on March, June, September, and December and its publication language is English.

European Journal of Therapeutics aims to contribute to the international literature by publishing original clinical
and experimental research articles, case reports, review articles, technical notes, and letters to the editor in
the fields of medical sciences. The journal’s target audience includes researchers, physicians and healthcare
professionals who are interested or working in in all medical disciplines.

The editorial and publication processes of the journal are shaped in accordance with the guidelines of the
International Committee of Medical Journal Editors (ICMJE), World Association of Medical Editors (WAME), Council
of Science Editors (CSE), Committee on Publication Ethics (COPE), European Association of Science Editors (EASE),
and National Information Standards Organization (NISO). The journal is in conformity with the Principles of
Transparency and Best Practice in Scholarly Publishing (doaj.org/bestpractice).

European Journal of Therapeutics is indexed in TUBITAK ULAKBIM TR Index.

Processing and publication are free of charge with the journal. No fees are requested from the authors at any point
throughout the evaluation and publication process. All manuscripts must be submitted via the online submission
system, which is available at www.eurjther.com. The journal guidelines, technical information, and the required
forms are available on the journal’s web page.

All expenses of the journal are covered by the Gaziantep University School of Medicine. Potential advertisers
should contact the Editorial Office. Advertisement images are published only upon the Editor-in-Chief’s approval.

Statements or opinions expressed in the manuscripts published in the journal reflect the views of the author(s)
and not the opinions of the Gaziantep University School of Medicine, editors, editorial board, and/or publisher; the
editors, editorial board, and publisher disclaim any responsibility or liability for such materials.

All published content is available online, free of charge at www.eurjther.com. Printed copies of the journal are
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Gaziantep University School of Medicine holds the international copyright of all the content published in the journal.
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Instructions to Authors

European Journal of Therapeutics (Eur J Ther) is the double-
blind peer-reviewed, open access, international publication
organ of the Gaziantep University School of Medicine. The
journal is a quarterly publication, published on March, June,
September, and December and its publication language is
English.

European Journal of Therapeutics aims to contribute to the
international literature by publishing original clinical and
experimental research articles, case reports, review articles,
technical notes, and letters to the editor in the fields of medical
sciences. The journal’s target audience includes researchers,
physicians and healthcare professionals who are interested or
working in in all medical disciplines.

The editorial and publication processes of the journal are
shaped in accordance with the guidelines of the International
Council of Medical Journal Editors (ICMJE), the World
Association of Medical Editors (WAME), the Council of Science
Editors (CSE), the Committee on Publication Ethics (COPE), the
European Association of Science Editors (EASE), and National
Information Standards Organization (NISO). The journal
conforms to the Principles of Transparency and Best Practice
in Scholarly Publishing (doaj.org/bestpractice).

Originality, high scientific quality, and citation potential are
the most important criteria for a manuscript to be accepted
for publication. Manuscripts submitted for evaluation should
not have been previously presented or already published in an
electronic or printed medium. The journal should be informed
of manuscripts that have been submitted to another journal
for evaluation and rejected for publication. The submission of
previous reviewer reports will expedite the evaluation process.
Manuscripts that have been presented in a meeting should
be submitted with detailed information on the organization,
including the name, date, and location of the organization.

Manuscripts submitted to European Journal of Therapeutics
will go through a double-blind peer-review process. Each
submission will be reviewed by at least two external,
independent peer reviewers who are experts in their fields in
order to ensure an unbiased evaluation process. The editorial
board will invite an external and independent editor to manage
the evaluation processes of manuscripts submitted by editors
or by the editorial board members of the journal. The Editor
in Chief is the final authority in the decision-making process
for all submissions.

An approval of research protocols by the Ethics Committee
in accordance with international agreements (World Medical
Association Declaration of Helsinki “Ethical Principles for
Medical Research Involving Human Subjects,” amended in
October 2013, www.wma.net) is required for experimental,
clinical, and drug studies and for some case reports. If
required, ethics committee reports or an equivalent official
document will be requested from the authors. For manuscripts
concerning experimental research on humans, a statement
should be included that shows that written informed consent
of patients and volunteers was obtained following a detailed
explanation of the procedures that they may undergo. For

studies carried out on animals, the measures taken to prevent
pain and suffering of the animals should be stated clearly.
Information on patient consent, the name of the ethics
committee, and the ethics committee approval number should
also be stated in the Materials and Methods section of the
manuscript. It is the authors’ responsibility to carefully protect
the patients’ anonymity. For photographs that may reveal the
identity of the patients, releases signed by the patient or their
legal representative should be enclosed.

All submissions are screened by a similarity detection software
(iThenticate by CrossCheck).

In the event of alleged or suspected research misconduct,
e.g., plagiarism, citation manipulation, and data falsification/
fabrication, the Editorial Board will follow and act in accordance
with COPE guidelines.

Each individual listed as an author should fulfill the authorship
criteria recommended by the International Committee of
Medical Journal Editors

(ICMJE - www.icmje.org). The ICMJE recommends that
authorship be based on the following 4 criteria:

1 Substantial contributions to the conception or design of
the work; or the acquisition, analysis, or interpretation of
data for the work; AND

2 Drafting the work or revising it critically for important
intellectual content; AND

3 Final approval of the version to be published; AND

4 Agreement to be accountable for all aspects of the
work in ensuring that questions related to the accuracy
or integrity of any part of the work are appropriately
investigated and resolved.

In addition to being accountable for the parts of the work he/
she has done, an author should be able to identify which co-
authors are responsible for specific other parts of the work.
In addition, authors should have confidence in the integrity of
the contributions of their co-authors.

All those designated as authors should meet all four criteria
for authorship, and all who meet the four criteria should be
identified as authors. Those who do not meet all four criteria
should be acknowledged in the title page of the manuscript.

European Journal of Therapeutics requires corresponding
authors to submit a signed and scanned version of the
authorship contribution form (available for download through
www.eurjther.com) during the initial submission process
in order to act appropriately on authorship rights and to
prevent ghost or honorary authorship. If the editorial board
suspects a case of “gift authorship,” the submission will be
rejected without further review. As part of the submission of
the manuscript, the corresponding author should also send a
short statement declaring that he/she accepts to undertake
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all the responsibility for authorship during the submission
and review stages of the manuscript.

European Journal of Therapeutics requires and encourages
the authors and the individuals involved in the evaluation
process of submitted manuscripts to disclose any existing or
potential conflicts of interests, including financial, consultant,
and institutional, that might lead to potential bias or a conflict
of interest. Any financial grants or other support received for
a submitted study from individuals or institutions should be
disclosed to the Editorial Board. To disclose a potential conflict
of interest, the ICMJE Potential Conflict of Interest Disclosure
Form should be filled in and submitted by all contributing
authors. Cases of a potential conflict of interest of the editors,
authors, or reviewers are resolved by the journal’s Editorial
Board within the scope of COPE and ICMJE guidelines.

The Editorial Board of the journal handles all appeal and
complaint cases within the scope of COPE guidelines. In such
cases, authors should get in direct contact with the editorial
office regarding their appeals and complaints. When needed,
an ombudsperson may be assigned to resolve cases that cannot
be resolved internally. The Editor in Chief is the final authority
in the decision-making process for all appeals and complaints.

When submitting a manuscript to European Journal of
Medical Sciences, authors accept to assign the copyright of
their manuscript to Gaziantep University School of Medicine.
If rejected for publication, the copyright of the manuscript
will be assigned back to the authors. European Journal of
Therapeutics requires each submission to be accompanied by
a Copyright Transfer Form (available for download at www.
eurjther.com). When using previously published content,
including figures, tables, or any other material in both print
and electronic formats, authors must obtain permission from
the copyright holder. Legal, financial and criminal liabilities in
this regard belong to the author(s).

Statements or opinions expressed in the manuscripts
published in European Journal of Therapeutics reflect the
views of the author(s) and not the opinions of the editors,
the editorial board, or the publisher; the editors, the editorial
board, and the publisher disclaim any responsibility or liability
for such materials. The final responsibility in regard to the
published content rests with the authors.

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with
ICMJE-Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical Journals
(updated in December 2016 - http://www.icmje.org/icmje-
recommendations.pdf). Authors are required to prepare
manuscripts in accordance with the CONSORT guidelines
for randomized research studies, STROBE guidelines for
observational original research studies, STARD guidelines
for studies on diagnostic accuracy, PRISMA guidelines for
systematic reviews and meta-analysis, ARRIVE guidelines for
experimental animal studies, and TREND guidelines for non-
randomized public behavior.

A-IV

Manuscripts can only be submitted through the journal’s
online manuscript submission and evaluation system,
available at www.eurjther.com. Manuscripts submitted via any
other medium will not be evaluated.

Manuscripts submitted to the journal will first go through a
technical evaluation process where the editorial office staff will
ensure that the manuscript has been prepared and submitted
in accordance with the journal’s guidelines. Submissions that
do not conform to the journal’s guidelines will be returned to
the submitting author with technical correction requests.

Authors are required to submit the following:

e  Copyright Transfer Form,

e  Author Contributions Form, and

e |ICMJE Potential Conflict of Interest Disclosure Form
(should be filled in by all contributing authors)

during the initial submission. These forms are available for
download at www.eurjther.com.

Preparation of the Manuscript

Title page: A separate title page should be submitted with all

submissions and this page should include:

e The full title of the manuscript as well as a short title
(running head) of no more than 50 characters,

¢ Name(s), affiliations, and highest academic degree(s) of
the author(s),

e Grant information and detailed information on the other
sources of support,

e Name, address, telephone (including the mobile phone
number) and fax numbers, and email address of the
corresponding author,

e Acknowledgment of the individuals who contributed to
the preparation of the manuscript but who do not fulfill
the authorship criteria.

Abstract: A Turkish and an English abstract should be
submitted with all submissions except for Letters to the
Editor. Submitting a Turkish abstract is not compulsory for
international authors. The abstract of Original Articles should
be structured with subheadings (Objective, Methods, Results,
and Conclusion). Please check Table 1 below for word count
specifications.

Keywords: Each submission must be accompanied by a
minimum of three to a maximum of six keywords for subject
indexing at the end of the abstract. The keywords should
be listed in full without abbreviations. The keywords should
be selected from the National Library of Medicine, Medical
Subject Headings database (https://www.nlm.nih.gov/mesh/
MBrowser.html).

Manuscript Types

Original Articles: This is the most important type of article
since it provides new information based on original research.
The main text of original articles should be structured with
Introduction, Methods, Results, Discussion, and Conclusion
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subheadings. Please check Table 1 for the limitations for
Original Articles.

Statistical analysis to support conclusions is usually necessary.
Statistical analyses must be conducted in accordance with
international statistical reporting standards (Altman DG,
Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for
contributors to medical journals. Br Med J 1983: 7; 1489-93).
Information on statistical analyses should be provided with a
separate subheading under the Materials and Methods section
and the statistical software that was used during the process
must be specified.

Units should be prepared in accordance with the International
System of Units (SI).

Editorial Comments: Editorial comments aim to provide a
brief critical commentary by reviewers with expertise or with
high reputation in the topic of the research article published
in the journal. Authors are selected and invited by the journal
to provide such comments. Abstract, Keywords, and Tables,
Figures, Images, and other media are not included.

Review Articles: Reviews prepared by authors who have
extensive knowledge on a particular field and whose scientific
background has been translated into a high volume of
publications with a high citation potential are welcomed.
These authors may even be invited by the journal. Reviews
should describe, discuss, and evaluate the current level of
knowledge of a topic in clinical practice and should guide
future studies. The main text should contain Introduction,
Clinical and Research Consequences, and Conclusion sections.
Please check Table 1 for the limitations for Review Articles.

Case Reports: There is limited space for case reports in the
journal and reports on rare cases or conditions that constitute
challenges in diagnosis and treatment, those offering new
therapies or revealing knowledge not included in the literature,
and interesting and educative case reports are accepted
for publication. The text should include Introduction, Case
Presentation, Discussion, and Conclusion subheadings. Please
check Table 1 for the limitations for Case Reports.

Technical Notes: This type of manuscripts should present a
new experimental, computational method, test, procedure,
or comparison of methods. The method described may
either be completely new, or may offer a better version of an
existing method. The technical note article must describe a
demonstrable advance on what is currently available. Please
check Table 1 for the limitations for Technical Notes.

Letters to the Editor: This type of manuscript discusses
important parts, overlooked aspects, or lacking parts of a
previously published article. Articles on subjects within the
scope of the journal that might attract the readers’ attention,
particularly educative cases, may also be submitted in the
form of a “Letter to the Editor.” Readers can also present
their comments on the published manuscripts in the form
of a “Letter to the Editor.” Abstract, Keywords, and Tables,
Figures, Images, and other media should not be included. The

text should be unstructured. The manuscript that is being
commented on must be properly cited within this manuscript.

Table 1. Limitations for each manuscript type

Type of Word  Abstract Reference Table Figure

manuscript limit  word limit  limit limit limit

Original Article 3500 250 30 6 7 or tatal of

(Structured) 15 images

Review Article 5000 250 50 6 10 or total of
20 images

Case Report 1000 200 15 No tables 10 or total of
20 images

Technical Note 1500 Noabstract 15 No tables 10 or total of
20 images

Letter to the Editor 500 No abstract 5 No tables No media

Tables

Tables should be included in the main document, presented
after the reference list, and they should be numbered
consecutively in the order they are referred to within the
main text. A descriptive title must be placed above the tables.
Abbreviations used in the tables should be defined below
the tables by footnotes (even if they are defined within the
main text). Tables should be created using the “insert table”
command of the word processing software and they should
be arranged clearly to provide easy reading. Data presented
in the tables should not be a repetition of the data presented
within the main text but should be supporting the main text.
Figures and Figure Legends

Figures, graphics, and photographs should be submitted
as separate files (in TIFF or JPEG format) through the
submission system. The files should not be embedded in
a Word document or the main document. When there are
figure subunits, the subunits should not be merged to form
a single image. Each subunit should be submitted separately
through the submission system. Images should not be labeled
(@, b, ¢, etc.) to indicate figure subunits. Thick and thin
arrows, arrowheads, stars, asterisks, and similar marks can
be used on the images to support figure legends. Like the
rest of the submission, the figures too should be blind. Any
information within the images that may indicate an individual
or institution should be blinded. The minimum resolution of
each submitted figure should be 300 DPI. To prevent delays in
the evaluation process, all submitted figures should be clear
in resolution and large in size (minimum dimensions: 100 X
100 mm). Figure legends should be listed at the end of the
main document.

All acronyms and abbreviations used in the manuscript should
be defined at first use, both in the abstract and in the main
text. The abbreviation should be provided in parentheses
following the definition.

When a drug, product, hardware, or software program
is mentioned within the main text, product information,
including the name of the product, the producer of the
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product, and city and the country of the company (including
the state if in USA), should be provided in parentheses in
the following format: “Discovery St PET/CT scanner (General
Electric, Milwaukee, WI, USA)”

All references, tables, and figures should be referred to within
the main text, and they should be numbered consecutively in
the order they are referred to within the main text.

Limitations, drawbacks, and the shortcomings of original
articles should be mentioned in the Discussion section before
the conclusion paragraph.

References

While citing publications, preference should be given to the
latest, most up-to-date publications. If an ahead-of-print
publication is cited, the DOl number should be provided.
Authors are responsible for the accuracy of references.
Journal titles should be abbreviated in accordance with the
journal abbreviations in Index Medicus/ MEDLINE/PubMed.
When there are six or fewer authors, all authors should be
listed. If there are seven or more authors, the first six authors
should be listed followed by “et al.” In the main text of the
manuscript, references should be cited using Arabic numbers
in parentheses. The reference styles for different types of
publications are presented in the following examples.

Journal Article: Rankovic A, Rancic N, Jovanovic M, Ivanovi¢
M, Gajovi¢ O, Lazi¢ Z, et al. Impact of imaging diagnostics
on the budget - Are we spending too much? Vojnosanit Pregl
2013; 70: 709-11.

Book Section: Suh KN, Keystone JS. Malaria and babesiosis.
Gorbach SL, Barlett JG, Blacklow NR, editors. Infectious
Diseases. Philadelphia: Lippincott Williams; 2004.p.2290-
308.

Books with a Single Author: Sweetman SC. Martindale the
Complete Drug Reference. 34th ed. London: Pharmaceutical
Press; 2005.

Editor(s) as Author: Huizing EH, de Groot JAM, editors.
Functional reconstructive nasal surgery. Stuttgart-New York:
Thieme; 2003.

Conference Proceedings: Bengisson S. Sothemin BG.
Enforcement of data protection, privacy and security in medical
informatics. In: Lun KC, Degoulet P, Piemme TE, Rienhoff O,
editors. MEDINFO 92. Proceedings of the 7th World Congress
on Medical Informatics; 1992 Sept 6-10; Geneva, Switzerland.
Amsterdam: North-Holland; 1992. pp.1561-5.

Scientific or Technical Report: Cusick M, Chew EY, Hoogwerf
B, Agréon E, Wu L, Lindley A, et al. Early Treatment Diabetic
Retinopathy Study Research Group. Risk factors for renal
replacement therapy in the Early Treatment Diabetic
Retinopathy Study (ETDRS), Early Treatment Diabetic
Retinopathy Study Kidney Int: 2004. Report No: 26.
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Thesis: Yilmaz B. Ankara Universitesindeki Ogrencilerin
Beslenme Durumlari, Fiziksel Aktiviteleri ve Beden Kitle
indeksleri Kan Lipidleri Arasindaki lliskiler. H.U. Saglik Bilimleri
Enstitiist, Doktora Tezi. 2007.

Manuscripts Accepted for Publication, Not Published Yet:
Slots J. The microflora of black stain on human primary teeth.
Scand J Dent Res. 1974.

Epub Ahead of Print Articles: Cai L, Yeh BM, Westphalen AC,
Roberts JP, Wang ZJ. Adult living donor liver imaging. Diagn
Interv Radiol. 2016 Feb 24. doi: 10.5152/dir.2016.15323.
[Epub ahead of print].

Manuscripts Published in Electronic Format: Morse SS.
Factors in the emergence of infectious diseases. Emerg
Infect Dis (serial online) 1995 Jan-Mar (cited 1996 June 5):
1(1): (24 screens). Available from: URL: http:/ www.cdc.gov/
ncidodIEID/cid.htm.

REVISIONS

When submitting a revised version of a paper, the author must
submit a detailed “Response to the reviewers” that states point
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covered and where it can be found (each reviewer’s comment,
followed by the author’s reply and line numbers where the
changes have been made) as well as an annotated copy of
the main document. Revised manuscripts must be submitted
within 30 days from the date of the decision letter. If the
revised version of the manuscript is not submitted within the
allocated time, the revision option may be canceled. If the
submitting author(s) believe that additional time is required,
they should request this extension before the initial 30-day
period is over.

Accepted manuscripts are copy-edited for grammar,
punctuation, and format. Once the publication process of
a manuscript is completed, it is published online on the
journal’s webpage as an ahead-of-print publication before
it is included in its scheduled issue. A PDF proof of the
accepted manuscript is sent to the corresponding author and
their publication approval is requested within 2 days of their
receipt of the proof.
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Contribution of left atrial volume and function in

neurocardiogenic syncope

Vasovagal senkop gelisimine sol atrium fonksiyonu ve
hacminin katkisi
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ABSTRACT

Obijective: In this study, we aimed to investigate the presence of atrial volume and decrease in contraction force by measuring
left atrial volume and contraction with the head-up tilt table (HUTT) test in patients who were diagnosed with neurocardiogenic
syncope (NCS).

Methods: Overall, 45 patients (26 females/19 males, mean age: 26.4+9.2 years) who experienced vasovagal syncope in HUTT
(HUTT+) and 40 healthy controls (17 females/23 males, mean age:28.8+10.5 years; HUTT-) were included in the study.

Results: When comparing the groups in terms of left atrial ejection force, there was a significant difference between the HUTT+
and HUTT—vasovagal syncope groups (p=0.05). In both groups, there was a positive correlation between atrial ejection force and
left atrial volume (r=0.287, p=0.016) and left atrial volume index (r=0.261, p=0.029).

Conclusion: We showed that the left atrial ejection force and the left atrial volume index were significantly lower in positive vaso-
vagal syncope patients than those in the negative vasovagal syncope patients.

Keywords: Syncope, echocardiography, left atrium

oz

Amag: Vasovagal Senkop (VVS) sik goriilen klinik bir durum olmakla birlikte altta yatan mekanizmalar heniiz tam olarak anlasilama-
mistir.Bu calisma, egik masa testi pozitif olan VVS'lu hastalarda, sol atrial sistolik fonksiyonun VVS gelisimindeki roltinu arastirmak
amaciyla yapilmistir.

Yontemler: Aciklanamayan senkop nedeniyle egik masa testi ve ekokardiyografi uygulanan toplam 95 hasta calismaya alindi. Egik
masa testi pozitif olan 45 hasta (n=45), egik masa testi negatif olan 40 hasta (n=40) ile karsilastirildi.

Bulgular: Yas ve cinsiyet dagilimi agisindan guruplar arasinda fark gézlenmedi (sirasiyla p=0,27 ve 0,11). Ekokardiyografik deger-
lendirmede sol atrium hacmi, sol atrium hacim indeksi ve sol atrial ejeksiyon kuvveti egik masa testi pozitif olan gurupta anlamli
olarak daha dustik bulundu (sirastyla p=0,03, 0,05 ve 0,05). Mitral kapak anulusiinden kaydedilen Doppler akimlari agisindan gu-
ruplar arasinda fark saptanmadi fakat E/A orani egik masa testi pozitif olan gurupta anlamli olarak daha dustk bulundu (p=0,02).
Sonug: olarak bu ¢alisma bazalde daha disiik atrial hacim ve kontraksiyon kuvvetine sahip bireylerin ortastatik stres esnasinda
ventrikiler dolusun devamini saglamada yetersiz kalabileceklerini diisindiirmektedir.

Anahtar kelimeler: Vasovagal senkop, sol atrium, ekokardiografi

INTRODUCTION

Syncope is frequent among the normal population, and neurally
mediated syncope is the nearly usual cause. Neurocardiogenic
syncope (NCS) is clinically defined as the sudden onset and very
short (usually 1 or 2 minutes) duration of loss of consciousness

The present study is intended to evaluate the relation between
the left atrial systolic function using left atrial ejection force
(LAEF) in patients with head-up tilt test (HUTT)-induced NCS.

METHODS

due to global cerebral hypoperfusion, which is quite disturbing
particularly when repetitive. NCS can cause impaired quality of
life and significant injury in some cases, but its exact mechanism
has not been clearly understood yet (1). Several theories have
been recommended to provide an explanation for the patho-
physiology concerning NCS. Left atrium (LA) contraction contrib-
utes to maintaining left ventricular end-diastolic (LVED) pressure
and cardiac output. We hypothesized that left atrial volume and
systolic function may be a contributing component of the NCS.

We enrolled consecutive patients who had been admitted to our
clinic because of unexplained syncope between January 2013
and August 2014. The selection criteria were age 18-70 years, >2
episodes of syncope, normal neurologic evaluations, no signifi-
cant valvular heart diseases, normal ejection fraction(>50%) on
echocardiography, and absence of any significant arrhythmia.
We excluded patients with no technically optimal echocardio-
graphic images, hypertension, thyroid diseases, impaired renal
function, and structural heart diseases. Patients were divided
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into two groups based on HUTT results: patients experiencing
syncope or significant hypotension and/or bradycardia at some
point of the test were assigned to HUTT-positive (+) group and
those without syncope, bradycardia, and hypotension were
assigned to HUTT-negative (-) group. The ethics committee ap-
proved the study protocol and informed consent was obtained
from every patient.

Echocardiography: All participants underwent a detailed trans-
thoracic echocardiographic evaluation. Transthoracic echocar-
diography was performed using a Vivid 7 Echocardiography
machine (GE Ultrasound, Horten, Norway). Two-dimensional
and tissue Doppler’s images were acquired in parasternal and
apical views. The values of all echocardiographic parameters
from three cardiac cycles were averaged for data analysis. The
two-dimensional apical four-chamber view was used to cal-
culate left ventricular (LV) ejection fraction (LVEF) according to
biplane modified Simpson’s rule. LA anteroposterior dimension
(LAAPD) was measured in the parasternal long axis view, and LA
volume was measured using the biplane disk summation meth-
od in the apical four and two chamber views at the end of the LV
systole. LA volume was indexed to the body surface area (BSA)
as an LA volume index (LAVI). Mitral inflow velocities included
peak early (E), peak late(A), and the E/A ratio were assessed us-
ing the pulsed wave Doppler method by putting a sample vol-
ume at the opening level of mitral valve leaflet tips in the apical
four-chamber view. Tissue Doppler-derived velocities of the mi-
tral annulus were obtained from the apical four-chamber view at
the lateral and medial mitral annular corners. Peak systolic veloc-
ity (S'), early diastolic velocity (E’), and late diastolic velocity (A")
were measured. The velocities were recorded at a sweep speed
of 100mm/s (2). LAEF was calculated according to the method
provided by Manning (3). The formula is as follows: LAEF=1/2*-
MOA*A?*q, where MOA: mitral orifice area (cm?), A: peak late dia-
stolic transmitral flow velocity (cm/sec), g:blood density (1.06 g/
c¢m?).The mitral annulus was assumed to be circular, and its diam-
eter (d) was measured from the apical four-chamber view. MOA
was calculated as +*d?/4. The peak velocity was obtained at the
level of the mitral annulus (3). All measurements were performed
by a cardiologist blinded to the study.

Head-up Tilt Table Test: The HUTT protocol began with 5 min-
utes in the supine position for the first phase, then the subject
tilted passively to 70 degrees upright position for 20 minutes in
the second period, if the second p was negative, 0.4 mg sublin-
gual nitroglycerine spray was administered, and head-up tilt to
70 degrees was repeated for 10 minutes. During the test, sub-
jects had electrocardiographic monitoring, and blood pressure
was measured by an automatic cuff sphygmomanometer at
intervals of every minute. The test was definitely positive if syn-
cope occurs or if presyncope developed in association with an
abrupt fall in systolic blood pressure to below 70 mm Hg or bra-
dycardia (heart rate below 40 bpm) (4).

Statistical Analysis

All statistical analyses were performed using Statistical Package for
Social Sciences (SPSS) version 22.0 (IBM Corp.; Armonk, NY, USA).
Continuous variables were presented as meanzstandard devia-

Eur J Ther 2017; 23: 95-8

tion (SD) and categorical variables were expressed as percentages.
Patients were grouped according to the positive or negative HUTT.
Differences between groups were analyzed using unpaired sam-
ples Student’s t-tests and analysis of covariance for continuous
variables and x? analysis for discrete variables. Two-tailed p values
less than 0.05 were considered significant for all tests.

RESULTS

From a total of 95 screened subjects, a positive response was
induced in 45 patients (mean age: 26.4+8.8 years, 19 men, and
26 women) and negative response in 40 patients (mean age:
28.8+10.5 years, 23 men, and 17 women). Age and gender were
similar between groups (p=0.27 vs p=0.11, respectively). In the
echocardiographic evaluation, LVED volumes, ejection fractions,
and LAAPD were found similar between groups. The statistical sig-
nificance of LAVl and LAEF were p=0.05 vs p=0.05, respectively, but
LAV was significantly smaller in the HUTT+ group compared to the

Table 1. The patient characteristics and intergroup
comparison between HUTT+ group and HUTT - group of
clinical and echocardiographic parameters

HUTT(+) HUTT(-)
(n=45) (n=40) p
Age 26.4+9.2 28.8+£10.5 0.27
Gender (male/female) 26/19 17/23 0.11
BMI (kg/m?) 23.1%3.1 24.6x4.5 0.08
BSA (m?) 1.73+0.14 1.78+0.16  0.12
LVEDV (mL) 68.4+25.2 72.2+18.3 0.58
LAV (mL) 35.9+8.9 42.7+15.1 0.03
LAVI (mL/m?) 20.1+5.1 23.7+8.0  0.05
LAEF (kdynes/m?) 11.0£6.0 13.8+6.6  0.05
LAAPD (mm) 30.6+5.8 31.2+4.4  0.68
E 0.89+1.9 0.84+1.8  0.26
A 0.57+1.2 0.60+1.3  0.33
E/A 1.6+0.4 1.4+0.3 0.02
E/E’ 5.6+2.1 5.3x1.7 0.47
S lateral 12.1+3.1 11.9+2.4  0.76
E’ lateral 16.4+4.0 16.0%3.5 0.66
A’ lateral 8.9+2.1 9.5+3.1 0.37
S septal 9.7+1.6 9.4+1.9 0.39
E’ septal 13.1+3.1 12.6+3.3 0.52
A’ septal 9.0+2.8 9.5+2.8 0.45

BMI: body mass index; BSA: body surface area; HUTT: head-up tilt table;
LVEDV: left ventricular end-diastolic volume; LAV: left atrial volume; LAVI:
left atrial volume index; LAEF: left atrial ejection force; LAAPD: left atrial
anterior-posterior diameter; E: peak velocity of early diastolic filling; A:
peak velocity of late diastolic filling; E/A: early mitral inflow velocity to late
mitral inflow velocity ratio; S: systolic mitral annular velocity; E’: early dia-
stolic mitral annular velocity; A’: late diastolic mitral annular velocity; E/E":
early mitral inflow velocity to early diastolic mitral annular velocity ratio;
p<0.05 indicates significance
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HUTT- group (p=0.03). The Doppler flow velocities recorded from
mitral annulus did not differ significantly, except for a significantly
higher E/A ratio in the HUTT+ group (p=0.02). Also, (TDI) parame-
ters were similar in the two groups. Demographic characteristics
and echocardiographic findings of the HUTT+ and HUTT- groups
are detailed in Table 1. A correlation analysis revealed that LAEF
was significantly correlated with age (r=0.237, p=0.036), body
mass index (BMI; r=0.481, p=0.001), left atrial volume (r=0.287,
p=0.016), LAVI (p=0.029), and E/E (r=0.394, p=0.001), while there
was a negative correlation with mitral E/A ratio (r=—519, p=0.001).

DISCUSSION

This study showed that LAEF was decreased in patients with va-
sovagal syncope. LAEF is defined as the force generated by the LA
to expel the blood through the mitral valve during atrial systole
(5). The contribution of the left atrial contraction to the LV filling
becomes more significant, particularly in patients with diastolic
dysfunction (6). In this study, it was associated with decreased
LAEF volume and decreased LAVI in the HUTT results. Our knowl-
edge about the NCS pathophysiology still remains unclear. The
mechanism of NCS has thought to be triggered by ventricular
mechanoreceptor’s discharge induced by venous blood, pooling
those results from orthostatic. The reflex increase in sympathet-
ic stimulation to maintain cardiac output and peripheral vascu-
lar resistance leads to a baroreceptor-mediated sudden surge
in vagal tone and retraction of the sympathetic tone, resulting
in vasodilation and/or bradycardia;the consequence is a rapid
decline is systolic blood pressure (7). Vaddadi et al. (8) demon-
strated that efferent sympathetic activity was maintained during
vasovagal syncope episodes, and they speculated that activation
of vasodilator mechanisms may be responsible for vasovagal
syncope. In addition, Cooke et al. (9) showed that withdrawal of
muscle sympathetic activity is not mandatory for presyncope.
Some studies have shown that without decrease in peripheral
vascular resistance, decrease in cardiac output alone can cause
presyncope (1, 10). LA systole is responsible for nearly 20% of the
diastolic LV filling (11, 12). Therefore, atrial mechanical and volu-
metric contribution to cardiac output can be substantial in some
circumstances, such as orthostatic stress. There are few studies on
the contribution of LA function to the vasovagal syncope mech-
anism. In the present study, we used LAEF to determine atrial
mechanical function and found that LAEF were moderately lower
in HUTT+ group than in the HUTT- group (p=0.05). LAEF is the
pressure applied by LA to drive blood through the mitral valve
to the LV throughout atrial systole and has been proposed as a
surrogate marker of atrial mechanical function (3). Chinali et al.
(13) revealed that the left atrial systolic force was independently
associated with stroke volume and cardiac output. Also, LAEF can
be used as a surrogate marker for restoration of the mechanical
functions of LA after successful cardioversion for atrial fibrilla-
tion (14, 15). Similar to our study, Folino et al. (16) reported that
a gradual decline in LA volume due to venous pooling and brief
LA hypocontractility by vagal reflexes wasknown to contribute to
NCS during HUTT. In our study, tissue doppler echocardiography
showed significant reductions in atrial velocities only in patients
with positive HUTT test, while a decrease in early diastolic filling
waves were similar and ventricular contractility remained almost
unchanged in both positive and negative groups (16, 17). These
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findings can be explained by rich a vagal innervation of atriums,
which may cause a reduction of atrial performance during vagal
discharge in these patients. However, we measured echocardio-
graphic parameters at rest just before the HUTT protocol because
of technical difficulties. Therefore, we could not show atrial func-
tion changes preceding the vasovagal reaction. We also found
that LAV was significantly lower in the HUTT+ group than that in
HUTT- group (p=0.03). Patients with limited LA volume might be
more susceptible to NCS. Moon et al showed that a small LA vol-
ume is an independent factor of HUTT-induced NCS, and patients
with large LA size (LAVI >36mL/m?) did not faint during HUTT (18).
Additionally, in the present study, the E/A ratio was significantly
higher in the HUTT+ group. We may speculate that despite the
better early diastolic filling in the HUTT+ patients than in the
HUTT- patients, the decrease of cardiac output can be attributed
to the low contribution of atrial filling in these patients.

Taken together, these findings suggest that reduced active ventric-
ular filling during atrial systole plays an important role in the patho-
genesis of vasovagal syncope. This reduction is not caused by re-
ducing ventricular filling. The finding of a similar decrease in the LAV
and LAVI in the HUTT+ group further clarifies that this reduction is
not caused by diminished ventricular filling and signifies deteriorat-
ed atrial mechanical function. Folino et al. (16) found similar results
and hypothesized that the rich vagal innervation of the atria is re-
sponsible for diminished atrial mechanical functions. This reduced
atrial function seems to be the major contributor of reduced cardiac
output resulting in syncope. In the Strong Heart Study, LAEF was
found to correlate with age and BMI, and we found a strong associa-
tion between LAEF and age and BMl in our study (13).

Study Limitations

We did not evaluate changes in the left atrial volume and LAEF
just before syncope because of technical difficulties; therefore,
we could not have assessed the contribution of atrial mechanical
and volumetric changes to syncope. We enrolled only patients
with mixed-type NCS and thus the findings are only pertinent to
this type of syncope.

CONCLUSION

We conclude that the baseline capacity of atrial volume and con-
tractile function may determine the atrial performance during
orthostatic stress. Patients with small atrial volume and contrac-
tile function may tend to fail in sufficient atrial performance to
maintain ventricular filling during NCS. However, more studies
investigating that the relative contribution of atrial mechanical
functions to the NCS episodes are regarding the role of atrial
function and NCS are needed.
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ABSTRACT

Objective: The study aimed to investigate the prevalence of obesity, stunting, and hypertension problems among 5-14 year-old
students from three primary schools.

Methods: The sample of this cross-sectional study comprised of 2930 primary school children (first-eight grade). The participants’
heights, weights, and blood pressures were measured.

Results: Of the participants, 17.4% were overweight, 22.8% were obese, 1.1% stunted, and 5.9% were short. In the eight-year age
group, the percentage of overweight boy students was higher than that of the overweight girl students. The proportions of the
students with stage | and stage Il systolic hypertension were 6.8% and 3.2%, respectively. While 1.1% of the students had stage |
diastolic hypertension, 5.5% had stage Il diastolic hypertension.

Conclusions: The prevalence of stunting, overweight, and stage | and Il hypertension among the children aged 6-14 years was
high. Thus, it is important to identify such problems early among children and take precautions by conducting routine screenings
in schools.

Keywords: School children, obesity, stunting, hypertension

oz

Amag: Bu ¢alismanin amaci orta sosyoekonomik diizeydeki tg ilkogretim okulunda 6grenim goren 6-14 yas arasi 6grencilerde
sismanlik, bodurluk, hipertansiyon ve gérme sorunu sikligini degerlendirmektir.

Yontemler: Tanimlayici ve kesitsel tipte olan bu calismanin evrenini birinci siniftan 8. Sinifa kadar 6grenim géren 2930 6grenci
olusturmustur. Ogrencilere boy-kilo-tansiyon élciimleri yapilmistir.

Bulgular: Arastirmaya katilan 6grencilerin %17,4'U hafif sisman, %22,8'i sisman, %1,1'i cok kisa, %83’ kisadir. Kizlar erkeklere gore
6 yasta sisman ve 7 yasta hafif sisman ve sisman grubundadir. Sekiz yasta ise sisman grubundaki erkek 6grenci orani daha fazladir.
Sistolik kan basinci Evre | hipertansif %6,8, Evre Il %3,2'dir. Diastolik kan basinci Evre | hipertansif %5,5 ve Evre |1 %1,1'dir.

Sonug: Arastirma sonuglarina gore 6-14 yas arasi cocuklarda kisa boy uzunlugu, hafif sismanlik/kilolu olma, Evre | ve Il hipertansi-
yon sikligi yiiksektir. Okullarda yiritiilecek rutin taramalarla ¢ocuklarin sorunlarinin erken belirlenmesi ve 6nlem alinmasi yoniin-
den 6nem tagimaktadir.

Anahtar kelimeler: Okul cagi cocuklar, obezite, bodurluk, hipertansiyon

INTRODUCTION

School age is a special period during which children undergo

come these problems (1). The services to be provided for school-
age children include health examinations during the registration

changes and develop, and thus they should be provided with
healthcare and be closely followed. This period is particularly im-
portant because children gain knowledge, build attitudes, and
develop behaviors related to health mostly in schools. During
this period, health protection and promotion measures should
be undertaken and early determination of problems is likely to
prevent/delay learning and will prevent further problems occur-
ring in the future or will provide the opportunity to easily over-

for the school; periodic physical examinations; monitoring of
growth and development; and vision, hearing, dental, and sco-
liosis screenings (2, 3).

Monitoring the growth and development of children is crucial
among school health services. Annual height-weight measure-
ments are simple but effective methods in the early detection
of serious health problems, such as intestinal, endocrinal, and
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congenital diseases (2). Within the scope of Monitoring of the
Growth of School Age Children (6-10 year-age group) Project
in Turkey, anthropometric measurements of 11,387 children in
both rural and urban fields of 26 provinces revealed that 6.5%
were obese, 14.3% were overweight, 1.3% were severely under-
weight, 5.0% were stunted, and 21.5% were short. In Europe, the
highest prevalence of overweight and obesity among children
was in Spain (35.2% among 6-9-year-olds) and Portugal (31.5%
among 7-9-year-olds), whereas the lowest prevalence was in
Slovakia (15% among 7-9-year-olds), France (18.1% among
7-9-year-olds), Switzerland (18.3% among 6-9-year-olds), and
Iceland (18.5% among 9-year-olds) (4).

According to clinical findings, although childhood hypertension
is less common than adulthood hypertension, the development
of essential hypertension in adults begins within the first 10
years of life, and children who have a family history of hyperten-
sion are more prone to hypertension. Thus, detecting hyperten-
sion should be started during childhood (5). Blood pressure in
children is assessed using percentile curves based on age, gen-
der, and weight, and three consecutive measurements must be
considered (6). In a Canadian study, a high positive correlation
was determined between obesity and systolic blood pressure
in about 2000 children and adolescents aged 6-17 years. Blood
pressure in obese adolescents was determined to be 7.6 mmHg
higher on an average. While the hypertension prevalence was
<1%, the prehypertension prevalence was approximately 2.2%
(7). In a study conducted in Tunisia, hypertension was detected
in 4.7% of the adolescents (8). Regional differences in the prev-
alence of childhood hypertension stem from many factors, such
as different cultural practices, dietary habits, environmental fac-
tors, measurement methods, and age differences (9).

School health nurses cooperate with the school administration
to identify health risks earlier, to plan appropriate interventions,
and to take necessary measures. Thus, they contribute not only
to the protection of child health but also to the continuation of
family integrity and the appropriate use of community resources
with early diagnosis (1, 2). The analysis of the results of screen-
ings conducted by nurses within the scope of the school health
services revealed that such interventions provide opportunities
for the early detection of many health problems in children. This
study was aimed at evaluating the prevalence of obesity, stunt-
ing, and hypertension problems among 5-14-year-old students
from three primary schools.

METHODS

Design and Sampling: This descriptive and cross-sectional study
was conducted in 5-14-year-old students from three primary
schools. All the participating students belonged to middle-class
socioeconomic status. The study population comprised of 2987
children from three elementary schools. Some of the participants
were from kindergartens affiliated to these elementary schools.
The others were from the first-eighth grade. The study sample
included 2930 children going to school.

Data Collection: Data were collected by nursing students under
the supervision of the researchers. The students were trained
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on height, weight, and blood pressure measurements. Separate
teams were assigned to each school to measure blood pressure
and anthropometric parameters.

Data on the students’ age and gender were recorded in a form.
Then, the results were recorded in data sheets. If a student had
a health problem, his/her class teacher, school counselor, and
family were informed, and the student was referred to a physi-
cian. Screenings were conducted in the school’s conference or
meeting rooms.

Height Measurements: Before measurements, girl students
were asked to take off hairpins. A measuring tape was fixed to
a flat wall. Measurements were performed in accordance with
height measurement standards. The results were recorded in
centimeters (10, 11). Heights for age were classified as stunted
(<-2 standard deviation [SD]), short (=-2 SD-<-1 SD), normal (=-1
SD-<+1 SD), tall (=+1 SD<+2 SD), and very tall (=+2 SD) (12).

Weight Measurements: Weighing scales with 100 g sensitivity
were used. The scales were calibrated before each measurement.
While measuring weight, the students wore a thin school uni-
form, took off their shoes, and did not touch anywhere (10, 11).
Weights for age evaluated in accordance with the Z-score assess-
ment recommended by the World Health Organization (WHO)
were classified as severely underweight (<2 SD), underweight
(=-2 SD<-1 SD), normal (=-1 SD-<1 SD), overweight (=+1 SD-<+2
SD), and obese (=42 SD) (12). The results were recorded in kilo-
grams (kg).

Blood Pressure Measurement: While the child rested for about
15 minutes, he/she was told how the blood pressure would be
measured. All measurements were performed on the right arm
at the heart level. A cuff appropriate for children’s arm circum-
ference was used. The cuff was placed just above the antecubital
fossa as to cover two-thirds of the length of the upper arm (2).
The stethoscope diaphragm was placed slightly on the brachial
artery, the cuff was inflated to a pressure of 20 mmHg where the
brachial pulse pressure was lost, and then the pressure reduced
at a rate of 2-3 mm Hg/sec (13). Blood pressures measured were
classified as normal (<90 P), prehypertension (90 P-<95 P), stage-|
hypertension (95 P-99 P), and stage-ll hypertension (>99 P) (14).

Statistical Analysis

The data were analyzed using the Statistical Package for Social Sci-
ences (SPSS) 20.0 software package (IBM Corp.; Armonk, NY, USA).
To analyze the data, numbers, percentage distribution, arithmetic
means, and SD were used. For statistical comparisons, the chi-
square analysis was used. Anthropometric parameters were mea-
sured using the WHO-2007 reference values for children aged 5-19
years (body weight for age and body height for age) (10). Assess-
ments were classified based on the Z-score (SD) cut-off points.

Ethics Approval and Consent to Participate: Before the study
was conducted, approvals were obtained from relevant institu-
tions and from the school administrations where the study was
to be conducted. The families were informed of the research and
their consent to allow their children to participate in the study
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Table 1. Distribution of students by gender, age, and year in
school

Characteristics n %

Age, years 8.74+2.50

(min-max: 5-14)

Gender

Female 1438 49.1
Male 1492 50.9
Grade

Preschool 276 9.4
First 442 15.1
Second 496 16.9
Third 574 19.6
Fourth 408 13.9
Fifth 195 6.7
Sixth 209 7.1
Seventh 228 7.8
Eighth 102 3.5
Total 2930 100

min: minimum; max: maximum

was obtained. Prior to the research, the children were informed
regarding what measurements they would undergo.

RESULTS

Of the students surveyed, 49.1% were girls, 50.9% were boys.
Their mean+SD age was 8.74+2.5 years. The majority of the stu-
dents were first-, second-, third-, and fourth-grade students (Ta-
ble 1).

Ofthem, 1.3% were severely underweight, 9% were underweight,
49.3% were normal weight, 17.4% were overweight, 22.8% were
obese, 1.1% were stunted, and 5.9% were short (Table 2, 3).

The distribution of the girls’ and boys’ height-for-age Z scores
(SD) is shown in Table 2. According to this distribution, 11-, 12-,
and 13-year-old girls were very short (5.6%, 4.4%, and 4.5%, re-
spectively). The percentage of the very short boys in the 11-year-
old age group was greater than that of the very short boys in
the other age groups (6.3%). The height distributions by age
and gender were compared, and differences by gender were ob-
served only between 12-year-old children. While the percentage
of 12-year-old stunted and short girl students was higher than
their boy counterparts, the percentage of very tall boy students
was higher than their girl counterparts (yx? = 14.56, p=0.006).

The distribution of the girls’ and boys’ weight-for-age Z scores
(SD) is shown in Table 3. According to this distribution, while
the obesity rate (>2 SD) among the girl students aged 5-9 years
ranged between 20% and 36.2%, it ranged from 18% to 34%
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among the boy students in the same age group. In all the age
groups, except for 12 years of age, the rate of severely under-
weight boy and girl students was very low. The comparison of the
weight distributions by age and gender revealed that while the
rate of overweight girls was higher than that of the boys among
the 6-year-old children (x>=7.97, p=0.019), the rate of overweight
boys was higher than that of the girls among the 7-year-old chil-
dren (x?>=11.18, p=0.011). The comparison also demonstrated
that among the 6-year-old children, the rate of overweight boys
was higher than that of the girls (}x>=8.21, p=0.016).

The distribution of blood pressure values by gender is shown in
Table 4. The rate of the students with normal systolic blood pres-
sure was 77.9% (girls, 77.3%; boys, 78.5%). While the rate of the
prehypertensive students was 12.0% (girls, 12.6%; boys, 11.5%),
the rate of the students with stage | hypertension was 6.8% (girls,
6.5%; boys, 7.2%) and with stage Il hypertension was 3.2% (girls,
3.6%); boys, 2.8%). The rate of the students with normal diastolic
blood pressure was 83.1% (girls, 83.7%; boys, 82.5%). While the
percentage of the prehypertensive students was 10.4% (girls,
10.0%; boys, 10.7%), the percentage of the students with stage |
hypertension was 5.5% (girls, 5.2%; boys, 5.8%) and with stage I
hypertension was 1.1% (girls, 1.1%; boys, 1.1%; p>0.05).

DISCUSSION

During primary school years, children’s growth and development
is rapid, and they develop most of the lifetime behaviors. Mea-
surements to be made once a year in school-age children ensure
the evaluation and monitoring of growth, early identification of
deviations from normal growth, and planning of appropriate
initiatives (2, 3). In the present study, the results obtained from
the screenings demonstrated that 17.4% of the students were
slightly overweight, 22.8% were overweight, and one-half of
them were normal weight according to the WHO Z-score system.
Based on the Z-score distribution of the boys’ and girls’ weights
for age, the rate of obesity ranged from 20% to 36.2% among the
girls aged 5-9 years and from 18% to 34% among the boys in the
same age group.

The results also indicated that the 6-8-year-old girls were more
obese than were the boys in the same age group (p<0.05). Ac-
cording to the Monitoring of the Growth of School Age Children
Project in Turkey, of those children, 6.5% were obese, 14.3% were
overweight, 1.3% were severely underweight, 5.0% were stunt-
ed, and 21.5% were short. The prevalence of obesity varies from
one study to another conducted in different countries and re-
gions. The rates of slightly overweight and obesity in this study
were lower than those in Spain (35.2% in 6-9-year-olds) and Por-
tugal (31.5% in 7-9-year-olds), close to those in France (18.1%
in 7-9-year-olds), Switzerland (18.3% in 6-9-year-olds), Iceland
(18.5% in 9-year-olds), and Slovakia (15.2% in 7-9-year-olds) (4)
and higher than those in the UK (1.7% in 4-11-year-old boys and
2.6% in girls of the same age) and Scotland (2.1% in 4-11-year-
old boys and 3.2% in girls of the same age) (4). These results sug-
gest that different cultural aspects reflect the eating and activity
habits. Although it was not investigated in the present study, it
would not be wrong to relate the high prevalence of obesity to
the decreased physical activity in school age children resulting
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Table 3. Distribution of weight-for-age z scores of girls and boy students

Male

>-1SD-<1SD

Female

>2 SD

>1SD-<2 SD

>-2SD-<-1SD <-1SD-<1SD 2>1SD-<2SD >2SD <-2SD -2SD-1SD

<-2SD

Age,

%
28.1

%
15.7

% %

1.7

%
2.5

%
24.6

%
30.3

%
41.8

%
3.3
2.1

%

n
122

years

34
37
51
90

19
34
48

52.1

63

121

30
40
47

37
36
51
44
32

51

24.2

22.2

53.6

82
169

153
273
259
232
95

26.3

23.7

50.0

76
121

1.0

155
235
246
228
76
90

1.8 61.9 17.6 18.7

8.9
11.2

20.0

21.7

51.5

6.8

16

49 18.9 34.7
36 15.5

35.5

92

23

1.9
0.4

69 28.0

17.9

51.2

126
112
40
40
59
55
38

2.8
12.7

30.2

70
24

42.7

99
43

26
14
24
18
14
15
141

53 2322

12

14.0

49.1

29
13
20
13
18

0.9

25.3

11 11.6

45.3

14.7

3.2

1.1
4.0

2.1

15.8

11 14.5

52.6

17.1

10
11
12
13
14

14 14.7 18 18.9
11 15
13

40.0

38
52
48

25.4

95

10.0

21.1

19
22

44.4

22.2

2.2

15.0

11.0

52.0

18.0

100
96

8.8

21.8

10

24

11
305

19.5

52.2

11.5

8.0
3.6
1.6
1.3

113

19 19.8

13.5

50.0

14.6

8.2

50.0

16.4

110
63

7.4
24.3

11.8

57.4

39
725

1.5 22.1

1.3

68

17.5

11.1

60.3

9.5

243 16.3 363

48.6

9.5
17.4%; =1 SD-<2 SD

20
49.3%; =1 SD-<2 SD

1492

21.2

18.8

268
-2 SD-<-1SD

49.9
1.3%;

718

8.7

123

1438 19

Total

=22.8%

<-1SD-<1 SD=

9.0%;

>

Total (female+male): <-2 SD

SD: standard deviation
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According to the results of the systolic blood pressure
screenings, the rate of the students with prehypertension
was 12.0%, with stage | hypertension was 6.8%, and with
stage Il hypertension was 3.2%. According to the results
of the diastolic blood pressure screenings, the rate of the
students with prehypertension was 10.4%, with stage |
hypertension was 5.5%, and with stage Il hypertension
was 1.1%. The difference between the genders was not
significant (p>0.05). According to the systolic blood pres-
sure measurements of 1411 children aged 7-11 years,
4.5% were prehypertensive and 14.3% were stage | hy-
pertensive (>ninety-fifth percentile). According to the
diastolic blood pressure measurements of those children,
4% were prehypertensive and 4.7% were hypertensive. In
a study conducted with 402 students, 7.5% had stage Il
hypertension, 12.2% had stage | hypertension, and 21.9%
had prehypertension (22). In another study, 1.30% had
presystolic hypertension, 2.02% had systolic hyperten-
sion, 2.65% had prediastolic hypertension, and 2.74% had
diastolic hypertension. The distribution of blood pres-
sure at the initial screen was as follows: normal (81.1%),
prehypertension (9.5%), and hypertension (9.4%) (stage
I, 8.4%, stage Il, 1%) (23). The total prevalence of hyper-
tension in children aged 6-18 years in India was 6.48%
(6.74% in boys and 6.13% in girls), and the prevalence
of hypertension increased with age in both sexes (24).
In another study, the total prevalence of hypertension in
school children aged 5-15 years was 3.19% (3.16% in girls
and 3.22% in boys) (25). In studies conducted in Turkey,
the prevalence ranged between 3.8% and 17.8% (26). The
results of the present study are lower than those of some
studies and higher than those of some other studies. The
wide range of prevalence of hypertension might be due
to differences between measurement and assessment
techniques used in the studies and eating habits and de-
mographic characteristics of children.

CONCLUSION

The results of the present study demonstrated that the
prevalence of stunting, being slightly overweight/over-
weight, stage | hypertension and stage Il hypertension
in children aged 5-14 years was high. Therefore, routine
screenings in schools play an important role in the de-
tection of problems, such as stunting, hypertension, and
being slightly overweight/overweight among children.
In particular, programs on the prevention and manage-
ment of obesity and implementation of healthy eating
habits and physical activities will contribute to the im-
provement of health. Implementation and supervision of
nutrition-friendly programs in all schools will be effective
in combating obesity and obesity-induced hypertension.
School health nurses are known to have various roles
and responsibilities for the implementation of health
protection and promotion programs. Programs aiming
to protect and promote health in the world especially in
the United States are very widely implemented by school
health nurses. Although laws regarding school health
in Turkey have been effective since 1930, school health
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Table 4. Percentile breakdown of blood pressure measurements of students by gender

Percentile values Systolic Diastolic

of blood Female Male Total Female Male Total
pressure n % n % n % n % n % n %
<90 1108 77.3 1170 78.5 2278 77.9 1199 83.7 1230 82.5 2429 83.1
90-95 180 12.6 172 11.5 352 12.0 144 10.0 159 10.7 303 10.4
95.1-99 93 6.5 107 7.2 99 6.8 74 5.2 86 5.8 160 5.5
>99 52 3.6 42 2.8 12 3.2 16 1.1 16 1.1 32 1.1
Total 1433 100 1491 100 2924 100 1433 100 1491 100 2924 100

nurses are still not employed in schools. In a circular issued in
2008, emphasis was placed on school health services, but infor-
mation on who will provide these services was not provided (27).
Therefore, to have healthy future generations, it is important to
begin with employment of health nurses in schools.
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Denetleme - M.Y.; Kaynaklar - M.Y,, B.A,, FD., H.Y.S,, G.AK,, ZT.; Malzem-
eler - M.Y, B.A, FD, H.YS., G.AK., ZT, Veri Toplanmasi ve/veya islemesi
-M.Y, B.A, FD., H.Y.S, GAK., ZT,; Analiz ve/veya Yorum - M.Y,, B.A,, H.Y.S.;
Literatlir Taramasi - M.Y., H.Y.S., G.A,, FD,; Yaziyi Yazan - M.Y,, H.Y.S, B.A,,
G.A,; Elestirel Inceleme - M.Y,, B.A, FD., H.Y.S, GAK, ZT.

Tesekkiir: isbirligi yapan ilkdgretim okulu yéneticileri, aileler ve ¢ocuk-
lara tesekkur ederiz.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemislerdir.

Finansal Destek: Yazarlar bu calisma icin finansal destek almadiklarini
beyan etmislerdir.
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hastalarda malign olmayan gec etkiler
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ABSTRACT

Objective: Developments in transplantation procedures have led to an increase in the number of long-term survivors after hema-
topoietic stem cell transplantation (HSCT). In this study, we investigated non-malignant late side effects after autologous HSCT
(AHSCT) in lymphoma patients.

Methods: Patients were evaluated for immune system, eye, lung, heart, liver, kidney, and endocrine function tests.

Results: Nine (26%) patients had absolute lymphopenia. Cataract was the only eye complication. Four (11.4%) patients had ob-
structive- and 8 (22.9%) had restrictive-type pulmonary function abnormalities. Only one patient had symptomatic heart failure.
One patient developed renal failure. Fifty-three percent of male patients described impotence. The most frequent endocrine dis-
order was hypothyroidism. Five (14.2%) patients had osteoporosis.

Conclusion: There is not enough data on the non-malignant late effects after AHSCT. Although the lack of a control group is a limita-
tion of our study, our results emphasize the importance of following AHSCT patients for non-malignant late effects of transplantation.
Keywords: Lymphoma, autologous hematopoietic stem cell transplantation, non-malignant, late effect

oz

Amag: Nakil islemlerindeki gelismeler hematopoietik kok hiicre nakli (HKHN) sonrasi uzun siire yasayan hasta sayisinda artisa ne-
den olmustur. Biz bu ¢alismada lenfomali hastalarda otolog HKHN sonrasi malign olmayan geg yan etkileri arastirdik.

Yontemler: Hastalar immuin sistem, g6z, akciger, kalp, karaciger ve bobrek fonksiyon testleri ile degerlendirildi.

Bulgular: Dokuz (%26) hastada lenfopeni saptandi. Katarakt tek g6z komplikasyonuydu. Dort (%11,4) hastada obstriktif ve 8
(%22,9) hastada restriktif tip akciger fonksiyon anormalligi mevcuttu. Yalnizca 1 hastada semptomatik kalp yetmezligi vardi. Bir
hastada renal yetmezlik gelismisti. Erkek hastalarin %53t impotans tarifledi. En sik endokrin anormallik hipotiroidi idi. Bes (%14,2)
hastada osteoporoz saptandi.

Sonug: Otolog HKHN sonrasi malign olmayan gec etkilere iliskin yeterli veri yoktur. Kontrol grubunun olmamasi bir kisithlik olmak-
la birlikte, sonuglarimiz otology HKHN yapilan hastalarin malign olmayan nakil ge¢ yan etkileri agisindan takip edilmesinin nemini
vurgulamaktadir.

Anahtar kelimeler: Lenfoma, otolog hematopoietic kdk hticre nakli, malign olmayan, geg etki
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INTRODUCTION

Hematopoietic stem cell transplantation (HSCT) is a widely used
curative treatment option for various malignant and non-malig-
nant hematological diseases. Developments in the field of trans-
plantation procedures and supportive care have led to an increase
in the number of long-term survivors after transplantation. Knowl-
edge regarding the late side effects after transplantation is in-
creasing due to longer post-transplantation follow-up period.

Despite the fact that post-transplant late side effects can arise af-
ter three months, they generally emerge after many years. Organ

or tissue dysfunction, changes in quality of life, and delayed or
abnormal immune reconstitution associated with infections, and
secondary cancers are the main late side effects. Many of these
events occur as a result of the accompanying chronic graft versus
host disease (GVHD).

The type and risk of developing late side effects after transplan-
tation depend on previous treatments, conditioning regimen,
age at transplantation, donor type, source of stem cells, accom-
panying problems (especially GVHD, infection, etc.), follow-up
period after transplantation, and use of steroids or other immu-
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nosuppressive treatments. The actual frequency and prognostic
impact of the non-malignant late effects after autologous HSCT
(AHSCT) are not very well known and can be more easily over-
looked. In this study, our aim was to evaluate these overlooked
non-malignant effects.

METHODS

In our study, lymphoma patients who underwent transplanta-
tion between February 2004 and February 2015 were evaluated
at least one year after transplantation. Thirty-five patients were
included in the study. The study protocol received institutional
review board approval, and the participants provided informed
consent.

The diagnoses were Hodgkin lymphoma (HL) in 19 (54.3%) pa-
tients and non-Hodgkin lymphoma (NHL) in 16 (45.7%) patients.
Twenty-six (74.3%) patients were males and 9 (25.7%) were fe-
males. Patients had received a median of 8 (4-11) courses of che-
motherapy before transplantation. Three (8.6%) patients were
treated for post-transplant recurrence. Only one (2.9%) patient
received both chemotherapy and radiotherapy (RT). Thirty-one
(88.5%) patients received steroids in the treatment protocol. As
a pre-transplant conditioning regimen, 16 (45.7%) patients had
received carmustine, etoposide, and cyclophosphamide (CBV)
and 19 (54.3%) had received carmustine, melphalan, etoposide,
and cytarabine (BEAM) regimens. The age of the patients at the
time of transplantation was 43.5+11.7 years. Physical examina-
tion and laboratory tests were performed for the late side effects
directed at the immune system, eyes, lungs, heart, liver, kidneys,
endocrine system, and fertility.

Absolute lymphocyte count, CD4+ lymphocyte count, CD8+
lymphocyte count, T helper/suppressor cell ratio, total immuno-
globulin (Ig) G, IgG1,19G2, IgG3, IgG4, IgA, and IgM were evaluat-
ed for the assessment of immune reconstitution.

Microvascular retinopathy, optic disc edema, hemorrhage, in-
fectious retinitis, cataracts, and keratoconjunctivitis sicca were
investigated with regard to eye complications.

The respiratory system was evaluated through physical examina-
tion, posterior-anterior (PA) chest X-ray, and pulmonary function
tests (PFT). If forced expiratory volume in 1 second (FEV,) was
>80%, PFT was considered normal, or FEV, /forced vital capacity
(FVQ) ratio was evaluated. FEV,/FVC <70% was considered ob-
structive, and FEV, 270% was considered restrictive abnormality.
The patients with the ratio of FEV,/FVC<70% and FVC<80% were
considered to have a mixed-type abnormality.

The cardiovascular system was assessed with physical examina-
tion, pro-brain natriuretic peptide (BNP), 12-lead electrocardio-
gram (ECG), and echocardiography (ECHO).

The renal side effects were evaluated in terms of blood-urine
nitrogen (BUN), creatinine, creatinine clearance (Modification
of Diet in Renal Disease [MDRD]=186x%[plasma creatinine] -
1.154x%[age] - 0.203 [x0.742 if female]x25), Ca, P, Na, K, Cl, urine
microscopy, and spot urine protein/creatinine ratio.
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The menopausal status, impotence, and fertility have been ques-
tioned in terms of endocrine late effects. Total testosterone, free
testosterone, thyroid stimulating hormone (TSH), free triiodo-
thyronine (T3), free thyroxine (T4), follicle-stimulating hormone
(FSH), luteinizing hormone (LH), estradiol, progesterone, adre-
nocorticotropic hormone (ACTH), growth hormone, and para-
thyroid hormone (PTH) measurements were also conducted.
Bone mineral density was measured using the Dual-energy X-ray
absorptiometry (DEXA) method in the Nuclear Medicine Depart-
ment.

The outcomes were also compared in terms of other factors that
may influence the development of late side effects (sex, prima-
ry diagnosis, stage, presence of concomitant diseases, previous
therapies, RT, steroid use, conditioning regimen, stem cell count,
time period between diagnosis and transplantation, time period
between transplantation and assessment, smoking and alcohol
use, Eastern Cooperative Oncology Group (ECOG) performance
status, remission status and concomitant medications) .

Statistical Analysis

Data were analyzed using Statistical Package for Social Sciences
(SPSS) 21 (IBM Corp. Released 2012; IBM SPSS statistics for Win-
dows, Version 21.0. Armonk, NY: IBM Corp.). The summary values
of continuous variables were expressed as meantstandard devia-
tion or median (Q1-Q3), and categorical variables were expressed
as frequency and percentage. The compliance of continuous data
with the normal distribution was investigated using the Shapir-
ro-Wilk test. The groups conforming to the normal distribution
were compared using independent samples t-test (2 groups), or
by one-way analysis of variance (for 3 groups and above). The dif-
ferences of those that do not meet the normal distribution were
investigated using Mann-Whitney test (for 2 groups) or the Krus-
kal-Wallis test (for 3 groups and above). The relationship between
categorical variables was analyzed using chi-square test. A p<0.05
was considered significant in the results of analysis.

RESULTS

Absolute lymphopenia was detected in 9 (26%) patients, CD4
lymphopenia was detected in 12 (34.3%), and CD8 lymphopenia
was detected in one (2.9%) patient. Thelper/Tsuppressor(Th/Ts)
ratio was low in 7 (20%) patients. Total IgG was low in 17.1%, IgA
was low in 14.3%, and IgM was low in 51.4% patients. Total IgG
reduction was detected most frequently in patients receiving
cisplatin, cytarabine, dexamethasone (DHAP) followed by adri-
amycin (doxorubicin), bleomycin, and vinblastine (ABVD) before
transplantation (p=0.024). A decrease in IgM was detected more
frequently in NHL than HL (66.7% vs 33.3%; p=0.026).

The only eye complication was cataract and was detected in 6 of
the 35 patients.

Chest radiography revealed interstitial involvement in 2 (5.7%)
patients, bronchovascular involvement in one (2.9%) patient,
and effusion and air trapping in one (2.9 %) patient. Obstructive
abnormality was detected in 4 (11.4%) patients, restrictive ab-
normality was detected in 8 (22.9%), and mixed-type abnormali-
ty was detected in 3 (8.6%) patients through PFT.
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From the viewpoint of the cardiovascular system, T-wave neg-
ativity was observed in the ECG of 2 patients. Ejection fraction
(EF) was low only in one patient; pro hormone B-type Natriuretic
Peptide (pro-BNP) was high (=300 pg/mL) in 4 patients.

When the late effects associated with kidneys were evaluated,
creatinine clearance was low in 6 (17.1%) patients. Spot urine
protein/creatinine ratio was high in 8 (22.9%) patients.

Seven of 9 women were postmenopausal. The estradiol, proges-
terone, FSH, and LH levels of all women were in the normal range.
Fourteen (53%) of 26 male patients described impotency. Total
testosterone was low in 14 (46.2%) patients and free testoster-
one in 10 (38.5%) patients. Thyroid-stimulating hormone (TSH)
was high (>4.2 pg/mL) in 5 (4.2%), free T3 was high in one (2.9%)
patient, and free T4 was high (>1.7 ng/dL) in 2 (5.7%) patients.
TSH was low (<0.27 pg/mL) in 4 (11.4%) patients and free T3 was
low (<2 pg/mL) in 4 (11.4%) patients. Nine patients (25.71%) had
osteopenia and 5 (14.28%) had osteoporosis.

DISCUSSION

Itis well-known that allogeneic HSCT has a long-lasting effect on
the immune system. Although we could not find a similar study
on the late effects of AHSCT on the immune system, absolute
lymphopenia, CD4 lymphopenia, CD8 lymphopenia, low Th/Ts
ratio, and low Ig levels were the detected abnormalities with re-
gard to the immune system in our study. However, there were no
clinical findings suggesting immunosuppression. These findings
suggest that the effects of AHSCT on the immune system may
also last long but cause few clinical problems.

Majhail et al. (1) compared patients who underwent AHSCT due
to HL and NHL with their healthy siblings at a median follow-up
of 6 years and found an increased incidence of cataract. Cataract
was observed more frequently in the group receiving total body
irradiation (TBI) as a conditioning regimen. Cataract was the only
eye complication detected in our study. In one patient, cataract
was observed despite the absence of steroid use, and none of
our patients had a history of TBI. Since our patients had no rou-
tine eye examination in the pre-transplant period, the effect of
aging and/or steroid use could not be assessed.

The reduction in lung functions after HSCT is generally associ-
ated with carmustine used as a conditioning regimen and re-
lapsed malignancy (2, 3). Carlson et al. (4) reported the interstitial
pneumonitis frequency as 11% and TBI as the major risk factor
at a median follow-up of 12 months in 102 patients surviving 6
months after autologous transplantation. Lane et al. (5) reported
the frequency of pneumonitis as 22% in 222 patients receiving
CBV as a conditioning regimen. Mediastinal radiotherapy, car-
mustine dose over 1000 mg, and age <54 years were reported
as risk factors. Interstitial pneumonitis was present in 5.7% of pa-
tients in our study. Since all the patients received carmustine at
equal doses, the effect of carmustine on pneumonitis frequency
could not be evaluated in our study. TBI had not been applied to
any of our patients. Thus, we concluded that caution should also
be taken in terms of pneumonitis in patients not receiving TBI.
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Cervera et al. (6) determined PFT as normal in 62% of 52 pediat-
ric patients after 3-11 years of autologous and allogeneic trans-
plantation, and they observed a restrictive loss in 23% patients.
Multiple remissions, allogeneic transplantation, and pulmonary
infections have been found effective on results. Although our
patients consisted of only adult group and were limited with the
patients undergoing autologous transplantation, obstructive
and restrictive losses were found to be similar.

Clinically evident cardiac complications after HSCT are rare. Pre-
viously, age and cardiac dysfunction were accepted as more re-
strictive, but today, the transplantation applied to older patients
may lead to an increased incidence of impaired cardiac function
(7-9). Ruiz-Soto et al. (10) reported the rate of patients develop-
ing left ventricular dysfunction as 6% in their study, wherein they
evaluated 493 patients with aggressive NHL who underwent
AHSCT. Only 2% of these patients were reported as symptom-
atic. In our study, symptomatic heart failure was found to be less
frequent possibly due to younger age and better cardiac perfor-
mance at the pre-transplant period.

We could not find any study evaluating cardiac complications af-
ter AHSCT in terms of pro-BNP. The pro-BNP level was detected
as high in 4 of our patients. All of the patients were males. Three
of the patients were asymptomatic and had normal ECG and EF.
The symptomatic one patient had T-wave negativity on ECG and
low EF. Although the cumulative anthracycline dose, mediastinal
radiotherapy, cardiac function before transplantation, and the
type and intensity of conditioning regimen have been defined
responsible for late cardiovascular events after HSCT (7), we
could not find a relationship with these factors.

There is less information regarding the extent of late renal
dysfunction after HSCT. The use of various nephrotoxic agents
shows a strong relationship with renal dysfunction (11). Other
risk factors reported for developing chronic renal failure (CRF)
are advanced age at transplantation, post-transplant hyper-
tension, a low glomerular filtration rate before transplantation,
single-dose TBI regimen and fludarabine, and the presence of
GVHD (12). In our study, only one patient met the criteria for CRF.
This patient had uncontrolled hypertension as a risk factor in the
pre-transplant period, but the use of nephrotoxic drugs given for
post-transplant relapse may also have contributed to CRF.

Moser et al. (13) calculated the 15-year cumulative incidence of
renal failure as 11% in their study, wherein they evaluated 757
NHL patients with a =2-year survival after AHSCT. Ruiz-Soto et al.
(10) followed 439 aggressive NHL patients who underwent AH-
SCT for a median of 3 years after transplantation in terms of late
complications. The number of the patients with late complica-
tions was 68, and renal failure was identified only in one patient.
The CRF frequency in our study was found to be 2.85%. However,
patient characteristics and the differences in the conditioning
regimen and supportive care make the comparison difficult. Our
study suggests that AHSCT does not have a significant negative
effect on renal functions, but the patients with risk factors of the
general population should be considered more carefully.
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Mertens et al. (14) evaluated 270 pediatric and adult lymphoma
patients, who underwent bone marrow transplantation and deter-
mined the rate of gonadal dysfunction as 92% in males and as 99%
in females. In our study, most of our female patients (5/9) were
post-menopausal in the transplantation period. Two patients be-
came post-menopausal after transplantation. Seven patients had
a history of birth in the pre-transplant period. Two patients gave
birth after transplantation. Our data suggest that AHSCT has no
significant negative effect on female gonadal functions but larger
prospective studies are needed to make definitive results.

Schimmer et al. (15) evaluated sexual functions in 16 male pa-
tients <50 years of age, surviving for at least 6 months of remis-
sion in their post-transplant period and having the diagnosis of
HL (n=9), acute myeloid leukemia (AML; n=4), and NHL (n=3).
Four of the 16 patients described moderate sexual desire and
two of them described frequent erectile dysfunction. In our
study, when 26 male patients were evaluated in terms of the go-
nadal functions, 14 (53%) patients described impotence. Unfor-
tunately, the results were obtained from a subjective evaluation.

Thomas et al. (16) evaluated 186 autologous and allogeneic HSCT
patients remaining under complete remission for >1 year. The di-
agnosis was lymphoma in 50% of patients and the conditioning
regimen was TBI. No clinical thyroid symptoms were detected in
patients. Biological dysfunction was observed in 10%, hypothy-
roidism in 6.5%, thyroiditis in 3%, and Basedow’s disease in 0.5%
patients. All the patients in our study group were euthyroid be-
fore transplantation. Subclinical hypothyroidism was detected in
2 (5.8%) patients, sick euthyroid syndrome in one (2.9%) patient,
overt hypothyroidism in 3 (8.7%) patients, and hyperthyroidism
in 2 (5.8%) patients under Levothyroxine (LT4) in the post-trans-
plant evaluation. The reason for different rates can be associated
with a heterogeneous group of patients, the variability of evalu-
ation methods, and the evaluation period.

Majhail et al. (17) evaluated HL (n=92) and NHL (n=184) patients in
terms of the late complications compared with their siblings. Os-
teoporosis (4.3% vs 2.2%) and avascular necrosis (3.3 vs 0.3%) was
more common in patients undergoing AHSCT at a median 6-year
follow-up. Osteoporosis was more common in women. Since, our
study was designed to be without a control group we were not
able to make similar comparisons. The reason for higher frequen-
cies in our study (10.5% in HL and 18.75% in NHL) is thought to be
related with the lower number and the higher mean age of our
patients. We could not evaluate the effect of gender to the osteo-
porosis due to the limited number of our female patients.

CONCLUSION

Since some of our patients received chemotherapy for recurrence
after transplantation, our data may not be interpreted solely as
an effect of AHSCT. However, despite other limitations of study,
such as the low number of patients, heterogeneity of the patient
group, and the lack of control group, our results emphasize the
importance of also following AHSCT patients for non-malignant
late effects of transplantation. Follow-up guidelines specific for
AHSCT recipients can be useful and will probably become nec-
essary in the future.
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Investigation of Brucella and Coxiella burnetii
antibodies among humans at risk and control

groups living in southeastern Turkey

Tlrkiye’nin glineydogusunda yasayan risk ve kontrol grubundaki
kisilerde Brucellave Coxiella burnetii antikorlarinin arastiriimasi

Pinar Arabaci?, Fahriye Eksi', Aysen Bayram?
!Department of Medical Microbiology, Gaziantep University School of Medicine, Gaziantep, Turkey
2Department of Medical Microbiology, Sanko University School of Medicine, Gaziantep, Turkey

ABSTRACT

Objective: Brucella and Coxiella are zoonotic pathogens with a broad geographic distribution. In this study, we investigated the
prevalence of Brucella and Coxiella burnetii (C. burnetii) antibodies among at-risk and control groups living in southeastern Turkey.
Methods: Cross-sectional study. Age, gender, symptoms, and risk factors of subjects were obtained by questionnaire. The presence
of Brucella antibodies was determined by Brucellacapt tests. C. burnetii IgM and IgG antibodies were detected by enzyme-linked
immunosorbent assay. Positive and equivocal samples were confirmed with an indirect fluorescent-antibody test.

Results: The risk group was composed of farmers (27.7%), butchers (27.3%), laboratory workers (22%), slaughterhouse workers
(20%), and veterinarians (3%). The control group was comprised of housewives (36.7%), tradesmen (35%), and office workers
(28.3%). For Brucella, 22% of the risk group and 14.7% of the control group had a titer=1:40 (p=0.020). Of the risk and control
groups, 6.7% and 2.7%, respectively, had a titer >1:160 (p=0.020). C. burnetii IgM and IgG antibodies were detected in 2% and 40%
of the risk group subjects and in 0.7% and 37.3% of the control group subjects, respectively (p=0.285 and p=0.502).

Conclusion: The high prevalence of brucellosis in risk groups compared to the control group and the probability of exposure to
C. burnetii, in several sections of the community, especially the risk groups, show the importance of the control of zoonotic diseases.
Keywords: Brucella spp., Coxiella burnetii, Brucellacapt test, Enzyme-linked immunosorbent assay (ELISA), Imnmunofluorescent assay (IFA)

0z

Amag: Brucella ve Coxiella genis bir cografik dagilim gosteren zoonotik patojenlerdendir. Bu ¢alismada, Turkiye'nin giineydogu-
sunda yasayan risk ve kontrol grubunda bulunan kisilerde Brucella ve Coxiella burnetii antikorlarinin prevalansinin arastiriimasi
amaclanmistir.

Yontemler: Kesitsel bir calismadir. Calisma kapsamina alinan kisilere yas, cinsiyet, semptom ve risk faktorlerine iliskin anket formlari
uygulanmistir. Brucella antikorunun varligi Brucellacapt testi ile arastirilmistir. Coxiella burnetii (C. burnetii),immunoglobulin M (IgM)
ve immunoglobulin G (IgG) antikorlari Enzyme-linked immunosorbent assay (ELISA) ile arastinlmistir. Pozitif ve kuskulu saptanan
ornekler Immunofluorescent assay (IFA) testi ile dogrulanmistir.

Bulgular: Risk grubunda bulunanlarin %27,7'si ciftci, %27,3'l kasap, %22'si laboratuvar personeli, %20'si mezbaha iscisi, %3l vete-
riner, kontrol grubunda bulunanlarin %36,7'si ev hanimi, %35'i esnaf, %28,3'U memurlardan olugmustur. Brucella antikor pozitifligi
> 1:40 titrede, risk grubunda %22, kontrol grubunda %14,7 (p=0,020), >1:160 titrede, risk grubunda %6,7, kontrol grubunda %2,7
oraninda saptanmistir (p=0,020). C. burnetii IgM pozitifligi risk grubunda %2, kontrol grubunda %0,7, IgG pozitifligi risk grubunda
%40, kontrol grubunda %37,3 oraninda saptanmistir. Risk ve kontrol grubu arasinda C. burnetii IgM ve IgG pozitifligi acisindan
anlaml bulunmamistir (p=0,285, p=0,502).

Sonug: Risk grubunda kontrol grubuna gore yiksek oranda brucellozis prevalansi saptanmasi ve 6zellikle risk grubundakiler olmak
lizere ciddi bir toplum kesiminin C. burnetti ile karsilasma ihtimalinin bulunmasi, bize zoonotik hastaliklarin kontroliiniin dnemini
gostermektedir.

Anahtar kelimeler: Brucella spp., Coxiella burnetii, Brucellacapt, Enzyme-linked immunosorbent assay (ELISA), Immunofluorescent assay (IFA)

INTRODUCTION products prepared with infected milk, or the placenta of infected
Brucellosis is an endemic zoonosis in some developing countries  animals (2). Transmission may also occur through sexual con-
(1). Brucella spp. may be transmitted to humans through con- tact, through transfusion of infected blood, or in the laboratory

sumption of the meat, body fluids such as milk and urine, dairy through accidental transmission by inhalation (2). In humans, it
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can cause chills, undulant fever, perspiration, stomachache, ar-
thralgia miscarriage, and orchitis and sterility in men (3). Conven-
tional microbiological methods (culture and identification), se-
rological tests, and enzyme-linked immunosorbent assay (ELISA)
tests are mainly used to diagnose brucellosis (2). It is common
as an occupational disease among veterinarians, farmers, animal
breeders, herdsmen, butchers, and slaughterhouse workers, who
may become infected through direct contact with animals (2).

Q fever is an infection caused by Coxiella burnetii (C. burnetii). The
most common sources of transmission to humans are farm ani-
mals such as sheep, goats, and cattle (4). Infected animals pass
the microorganisms to the environment through their urine, fe-
ces, milk, and birthing products (5). The organism is transmitted
to humans through the digestive system upon consumption of
raw or unpasteurized milk and dairy products, through the skin
and mucosa, or through inhalation of contaminated dust. The
most common mode of transmission of C. burnetii to humans is
inhalation (4, 6). Q fever may cause asymptomatic acute disease
or a chronic infection (7). The diagnosis of Q fever is made by de-
tecting antibodies against C. burnetii using complement fixation,
indirect fluorescent antibody (IFA), micro-immunofluorescence,
ELISA, or micro-agglutination tests. The IFA technique has been
suggested as the reference method (gold standard) (8). Q fever
is generally considered an occupational disease among people
working with farm animals, among laboratory staff working with
infected animals, and among veterinarians (9).

In this study, we aimed to investigate the seroprevalence of Bru-
cella and C. burnetii among various occupational groups in Ga-
ziantep and the possible risk factors.

METHODS

Ethical Approval

This study was approved (Resolution No. 05-2010/2) by the Ethics
Committee of Gaziantep University School of Medicine. Informed
consent was obtained from the persons involved in the study.

Risk and Control Groups

The study was carried out in Gaziantep, between October 2010
and July 2011. In this cross-sectional study, blood samples were
simultaneously collected from the risk and control groups. In-
formation about age, gender, clinical diagnosis, risk factors, and
symptoms of participants were recorded. The study included 300
at-risk subjects and 300 controls.

Sample Collection

Our laboratory tests were carried out at the laboratory of the
Division of Clinical Microbiology. After collection, the samples
were centrifuged at 1.500 rpm for 10 minutes and the serum was
stored at - 20°C until use. Hemolyzed and lipemic samples were
rejected.

Laboratory Tests

Brucella antibodies were detected using the Brucellacapt test
(Vircell, Spain). The results were categorized as negative, having
an antibody titer =1:40, or having an antibody titer >1:160. Be-
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cause blocking antibodies were detectable with the Brucellacapt
test, all the antibody titers were determined using the Brucella-
capt test (10, 11).

Detection of IgM and IgG antibodies against C. burnetii Phase
Il antigens was performed using an ELISA kit (Vircell, Spain).
All equivocal and positive ELISA tests were evaluated with an
IFA test, (Vircell, Spain) following the manufacturer’s instruc-
tions. Titers of =1:24 and >1:64 with Phase | and Il IgM antibod-
ies and IgG antibodies, respectively, were considered positive.
C. burnetii IgM and IgG antibody results given in the study
showed Phase Il antibody results.

Statistical Analysis

The data were analyzed using the chi-square test with Statistical
Package for Social Sciences (SPSS), version 11.5 (SPSS Inc., Chica-
go, IL, USA).

RESULTS

Out of the 600 participants, 428 (71.3%) were male. The distri-
bution according to age was as follows: 12.3% were 15-24 years,
38% were 25-34 years, 35.9% were 35-44 years, 11% were 45-54
years, and 2.8% were =55 years. In the risk group, 27.7% were
farmers, 27.3% were butchers, 22% were laboratory workers,
20% were slaughterhouse workers, and 3% were veterinarians.
In the control group, 36.7% were housewives, 35% were trades-
men, and 28.3% were office workers. In the risk group, 44.3%
had worked more than 10 years, 28.3% 6 to 10 years, 22.7% had
worked 2 to 5 years, and 4.7% had worked less than 2 years at
their current occupation.

The risk factors and symptoms in the risk and control groups are
shown in Figure 1. Brucellacapt titer results for the risk and con-
trol groups are shown in Table 1. Twenty-two percent of the risk
group and 14.7% of the control group showed antibody titers
(=1:40) indicating previous exposure to Brucella, and the differ-
ence between the two groups was significant (p=0.02). Previ-
ous exposure was found among veterinarians (55.5%), farmers
(31.3%), slaughterhouse workers (25.0%), tradesmen (17.2%),
butchers (17.1%), housewives (15.4%), office workers (10.6%),
and laboratory workers (9.1%). Because the number of people

Figure 1. The distribution of the risk factors and symptoms in
the risk and control groups
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in the various occupational groups differed, statistical compar-
ison was not done. Previous exposure to Brucella determined
by age groups was as follows: 13.6% among those aged 15-
24 years, 20.2% among those aged 25-34 years, 18.6% among
those aged 35-44 years, 19.7% among those aged 45-54 years,
and 5.8% among those aged >55 years, and the differences were
not significant (p=0.475). Previous exposure of males was 18.9%

Figure 2. The distribution of Brucella antibody positivity
at titers >1:40 among individuals having risk factors and
symptoms
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and of females was 16.8%, and the difference was not significant
(p=0.554). Previous history of exposure was significantly (p=0.04)
associated with the number of years worked in current occu-
pation, and 27.1% of people who worked more than 10 years,
24.8% who worked 6 to 10 years, 11.8% who worked 2 to 5 years,
and 7.1% who worked less than 2 years had elevated antibody
titers. The distribution of Brucella antibody positivity at titers
>1:40 among individuals according to having risk factors and
symptoms (positive or negative) are shown in Figure 2.

Among the risk group, 6.7% had Brucella antibody titers >1:160,
and among the control group 2.7% had Brucella antibody titers
>1:160 (p=0.02). The distribution of participants with antibody
titers >1:160 according to their occupation was as follows: 22.2%
of veterinarians, 10.8% of farmers, 6.7% of slaughterhouse work-
ers, 6.1% of butchers, 4.7% of tradesmen, 1.8% of housewives,
and 1.2% of office workers. None of the laboratory workers had
antibody titers =1:160. The distribution of participants with an-
tibody titers >1:160 according to their age groups was as fol-
lows: 6.8% of people aged 15-24 years, 4.4% of people aged 25-
34 years, 3.7% of people aged 35-44 years, and 7.5% of people
aged 45-54 years. None of the subjects aged =55 years had ti-
ters >1:160 (p=0.511). Of all the participants with antibody titers
>1:160, 5.8% were males and 1.7% were females (p=0.03). When
Brucella antibody positivity (=1:160) was investigated by gender,
positive results were obtained in 25 (5.8%) of 428 males but in

Table 1. The results of Brucellacapt tests in the risk and control groups

Brucellacapt titer

1:40 1:80 1:160 1:320 1:640 1:1280 1:2560 1:5120 Total

Risk Group Butcher 4(17.4) 5(21.8) 4(36.3) 0(0.00 1(100.00 0(.00 0(0.0) 0(0.0) 14 (21.2)
n G6) Slaughterhouse

worker 6 (26.1) 5(21.8) 3(27.3) 1(25.0) 0(0.0) 0(0.00 0(0.0) 0(0.0) 15 (22.7)

Farmer 8(34.8) 9(39.1) 3(27.3) 3(75.0) 0(0.0) 1(50.0) 1(100.0) 1(100.0) 26 (39.4)

Laboratory

staff member 521.7) 1(4.3) 0(0.0) 0 (0.0 0(0.0) 0(0.00 0(0.0) 0(0.0) 6(9.1)

Veterinarian 0(0.0) 3(13.0) 19.1) 0(0.0) 0(0.0) 1(50.00 0(.0) 0(0.0) 5(7.6)

Total 23(100.0) 23(100.00 11(100.0) 4(100.0)0 1(100.0) 2(100.0) 1(100.0) 1(100.0) 66 (100.0)
Control Group Office workers 6 (28.6) 2(13.3) 0(0.0) 1(33.3) 0(0.000 0(0.00) 0(0.00) 0(0.00) 9(20.5)
n 09 Housewife 9 (42.8) 6 (40.0) 1(33.3) 0(0.000 0(0.000 0(0.000 1(100.00 0(0.000 17(38.6)

Tradesman 6 (28.6) 7 (46.7) 2(66.7) 2(66.7) 0(0.00) 1(100.0) 0(0.000 0(0.00)0 18(40.9)

Total 21(100.0) 15(100.0) 3(100.00 3(100.00 0(0.000 1(100.0) 1(100.0) 0(0.00) 44 (100.0)
Table 2. The results of Coxiella burnetii ELISA in the risk and control groups

ELISA IgM ELISA IgG

Study group Positive n %) Equivocal n (%) Negative n (%) Total n(%) Positive n (%) Equivocal n (%)  Negative n (%) Total n (%)
Risk group 1(0.3) 6 (2) 293 (97.7) 300 (100) 74 (24.7) 47 (15.7) 179 (59.7) 300 (100)
Control Group 1(0.3) 1(0.3) 298 (99.3) 300 (100) 87 (29) 31(10.3) 182 (60.7) 300 (100)
Total 2(0.3) 7(1.2) 591 (98.5) 600 (100) 161 (26.8) 78 (13) 361 (60.2) 600 (100)

ELISA: enzyme-linked immunosorbent assay; IgM: immunoglobulin M; IgG: immunoglobulin G




Arabaci et al. Brucella and Coxiella burnetii antibodies

Figure 3. The distribution of Brucella antibody positivity
at titers =1:160 among individuals having risk factors and
symptoms
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Figure 4. The distribution of C. burnetii IgM antibodies
among individuals having risk factors and symptoms
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Figure 5. The distribution of C. burnetii 1gG antibodies
among individuals having risk factors and symptoms
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3 (1.7%) of 172 females. It was found statistically significantly
more frequent in males (p=0.03). Brucellosis was not significant-
ly associated with the duration of work in the current occupation

Eur ) Ther 2017; 23: 111-6

(p=0.10). The distribution of Brucella antibody positivity at titers
>1:160 among individuals according to having risk factors and
symptoms (positive or negative) is shown in Figure 3.

Regarding C. burnetii, 0.3% of participants had a positive ELISA
test for IgM antibodies, 1.2% had an equivocal test, and 98.5%
had a negative test, whereas 26.8% had a positive ELISA test for
IgG antibodies, 13% had an equivocal test, and 60.2% had a neg-
ative test (Table 2).

When ELISA and IFA antibody results for C. burnetii positivity
were evaluated, IgM was found positive in 2% and 0.7% of the
risk and control groups, respectively, whereas IgG was found
positive in 40% and 37.3% of the risk and control groups, respec-
tively. No significance was found between the risk and control
groups in terms of IgM and IgG positivity (Fisher p=0.285 and
p=0.502, respectively). C. burnetii IgM positivity was detected in
3.3% of slaughterhouse workers, 22.2% of veterinarians, 1.8% of
housewives, 1.2% of farmers, and 1.5% of laboratory staff mem-
bers, whereas no positivity was recorded among butchers, office
workers, or tradesmen. C. burnetii IgG positivity was determined
in 37.8% of butchers, 51.7% of slaughterhouse workers, 59% of
farmers, 40% of tradesmen, 34.5% of housewives, 37.6% of office
workers, 10.6% of laboratory staff members, and 22.2% of veter-
inarians. C. burnetiilgM and IgG antibodies were positive in 2.7%
and 32.4% of participants aged 15-24 years, in 1.3% and 36.8%
of those aged 25-34 years, and in 1.4% and 41.4% of those aged
35-44 years, respectively. While IgG antibodies were positive in
39.4% of those aged 45-54 years and in 52.9% of those aged 55
years and over, no IgM positivity was detected in those aged 45
years and over. No significant relationship was found between
the age groups regarding IgM and IgG positivity (p=0.702 and
p=0.450, respectively). When C. burnetii IgM and IgG antibodies
were evaluated by gender, 2.3% and 36% of females and 0.9%
and 39.7% of males were found to be positive, respectively. No
significant relationship was detected between the two genders
(Fisher p=0.234 and p=0.403, respectively). According to the
duration of work in the risk group, no IgM positivity was deter-
mined for less than 2 years of work, whereas positivity was de-
tected in 1.4% for 2 to 5 years, 4.7% for 6 to 10 years, and 0.8% for
more than 10 years. IlgG positivity was detected in 35.8% working
for less than 2 years, in 30.9% working for 2 to 5 years, in 31.8%
working for 6 to 10 years, and in 50.3% for working more than
10 years. Working time was not found to be significant in terms
of IgM positivity (p=0.202), whereas it was significant for IgG
(p=0.013). The distribution of C. burnetii IgM and IgG antibodies
among individuals having risk factors and symptoms are shown
in Figures 4 and 5.

DISCUSSION

Although brucellosis is seen in every region of the world, it is hype-
rendemic in the Mediterranean countries, the Arabian Peninsula,
India, Mexico, and Central and South America (12). In our study,
Brucella antibody positivity (titer>1:40) was detected in 18.3% of
600 participants, and the titers of Brucella antibodies were >1:160
in 4.7% of the 600 participants. In this study, Brucella antibody
positivity (titer=1:40) in persons in the at-risk group (22%) was
significantly higher than the control group (14.7%). Kili¢ et al. (13)
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detected 19% positivity among veterinarians and 4.7% among
veterinary students and slaughterhouse workers in the province
of Hatay using a micro-agglutination test. In a study carried out in
the south of Iran, there was 7.8% antibody positivity (titer=1:40)
among people in the at-risk group for brucellosis with standard
tube agglutination test (14). Similar to our findings, they reported
that profession was the main factor for seropositivity.

Altindis (15) reported 13.3% positivity (titer=1:160) among fat-
teners, 8.6% positivity among butchers and sausage manufac-
turers, and 15.7% positivity among milk collectors and workers
in the dairy product workshops in Afyon. In our study, the rate
of Brucella antibodies was also high among farmers depending
on these risk factors. The high prevalence among butchers and
slaughterhouse workers might be accounted for by their dealing
with animals with bare hands, slaughtering of animals, cuts on
the skin, and inhalation of the agent.

In our study, a significant difference was found between the be-
haviors constituting the risk factors for the disease-such as animal
feeding and care, slaughtering of living animals, helping the ani-
mal during delivery, and drinking raw milk and Brucella antibody
positivity in terms of the indication of contact in a person (Figure
2). In their study in the province of Sivas in Central Anatolia, Alim
etal. (16) regarded such features as direct contact with animals,
the use of unhygienic meat, unpasteurized milk and their prod-
ucts, and occupation as the risk factors and reported 21.5% pos-
itivity among those with risk factors but 4.9% positivity among
those with no risk factors using the Brucella agglutination test
(Rose Bengal and Wright). The main source of transmission for
brucellosis in Turkey is the consumption of unpasteurized milk
and dairy products (17). In an epidemiological study carried out
in Bosnia and Herzegovina, it was stated that in villages human
brucellosis was transmitted mostly by contact with infected an-
imals and their products, and in cities by consumption of dairy
products made from contaminated, unpasteurized milk (18).

Q fever is an essential zoonotic infection that affects both ani-
mals and human beings. In our study, C. burnetii IgM positivity
was found to be 2% and 0.7% in risk and control groups, while
IgG positivity was found to be 40% and 37.3% in risk and con-
trol groups (Fisher p=0.285 and p=0.502, respectively). Aydin,
Eyigor et al. (19) observed C. burnetii IgM positivity of 7.6% and
IgG positivity of 42.3% in all study groups in their study with IFA
and ELISA tests. Three occupational groups were included in
the study (veterinarians, cattle-dealers, and butchers). In their
study, they had collected serum samples from healthy people
randomly in the city centers of Antalya, Diyarbakir, and Samsun,
Berberoglu et al. (20) reported 13.2%, 6%, and 1.8% IgG positivi-
ty, respectively, with IFA tests. Kili¢ et al. (13) detected 20.6% IgG
positivity against C. burnetii with IFA tests in their study on the
at-risk groups in the province of Hatay. In the high-risk groups in
eastern Turkey, Berktas et al. (21) reported the rate of C. burnetii
IgG seropositivity as 36.6% with ELISA tests. Sertpolat et al. (22)
reported 39.3% IgG positivity using IFA tests in their study with
healthy donors living in and around izmir located in the western
part of Turkey. In a study carried out in the province of Samsun
in northern Turkey (23), the authors worked with 407 subjects in
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total, and 8.1% of them were identified as having past evidence
of infection and 5.4% of them were considered to have the evol-
uative form of Q fever (17 acute and 5 chronic forms) by the mi-
croimmunofluorescent antibody test. They found 13.5% total
seropositivity among healthy people, confirming that Q fever
is prevalent in their region and is often asymptomatic. We think
that the rates of C. burnetii seropositivity in the risk and control
groups are close to each other due to its resistance to environ-
mental conditions and due to its ability to be easily carried by air.

In our study, the highest C. burnetii lgG positivity (59%) was found
among farmers. In Turkey, Kili¢ et al. (13) reported 23.3% posi-
tivity among slaughterhouse workers, 28.6% positivity among
veterinarians, and 14% positivity among veterinary students in
Hatay. Berktas et al. (21) detected the highest prevalence in the
eastern region of Turkey being 65.9% among slaughterhouse
workers, followed by 42.9% among butchers and 32.8% among
farmers. In their study in and around izmir, Sertpolat et al. (22)
reported that the highest positivity among the occupational
groups was 53.3% among farmers and butchers. In a study car-
ried out in Southern Italy, serological testing revealed that 73.4%
of subjects exposed to farm animals (cattle and sheep) were
positive for anti-C. burnetii 1gG (titer=20) compared to 13.6% of
control subjects (p<0.0001). In particular, the IgG seroprevalence
for C. burnetii was 84% in the group of animal breeding workers,
60.6% in the group of agriculture/animal breeding, and 100% in
the group of veterinarians (24).

Sertpolat et al. (22) reported that anti-C. burnetii IgG positivity
was the highest (47.3%) in the age group of 40 years and over.
They thought that this resulted from reinfection as those who
were older than 40 years had been exposed to the infection for
a longer period of time. Coxiella burnetiilgG positivity was statis-
tically correlated to the number of years of working in the occu-
pation (p=0.013). Karabay et al. (25) reported that the seroprev-
alence of C. burnetii was 23.8% among the participants above 18
years of age and 4.4% among those younger than 18 years of
age by IFA tests (p<0.01). There was a significant relationship be-
tween C. burnetii seropositivity and direct contact with the birth
products of farm animals (p<0.001); however, there was no sig-
nificant difference between genders (25). These data show that
long-term contact with animals is a real risk factor for C. burnetii.
Human beings are often infected by the feces, milk, placenta,
and body fluids of infected animals and by the inhalation of con-
taminated aerosols (8).

CONCLUSION

In order to prevent brucellosis in human beings in the province
of Gaziantep, measures must be taken for the control and erad-
ication of the disease in animals; unpasteurized milk and dairy
products must not be consumed; and the people in the at-risk
group must be informed about the need for taking protective
measures while contacting animals or their waste materials.
Because C. burnetii antibody positivity was detected at a high
rate in our society in general, it was concluded that our people
should be made conscious of zoonotic infections and that the
epidemiological properties of the zoonotic infections should be
clarified in the region.
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Relation of interleukin-6 level with coronary
artery disease severity in patients undergoing
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ABSTRACT

Objective: Atherosclerosis plays an important role in the pathogenesis of coronary artery disease (CAD). There is a closer relation-
ship between atherosclerosis and inflammatory cytokines. Commonly used scoring systems for risk stratification in clinical practice
are GENSINI and SYNergy between PCl with TAXUS and Cardiac Surgery (SYNTAX) scores for determining disease severity and
method of revascularization. The aim of this study was to investigate the relationship between interleukin (IL)-6 levels and both
GENSINI and SYNTAX scores in patients with CAD.

Methods: In total, 118 patients who underwent coronary angiography were enrolled in the study. GENSINI and SYNTAX were cal-
culated for determining disease severity. IL-6 level was measured using immunometric assay method.

Results: There were no significant differences between the groups with respect to mean age, blood pressure, heart rate, and use of
alcohol. Gender and smoking status were significantly different between the groups. GENSINI and SYNTAX scores of patients were
significantly higher in the CAD group than in the controls. IL-6 level was significantly higher in the CAD group than in the controls.
In the correlation analysis, IL-6 level significantly correlated with GENSINI and SYNTAX scores and was an independent predictor
of abnormal coronary angiography. Optimal cut-off level of IL-6 was 7.81 pg/mL to assess the ability of IL-6 to differentiate the
presence of CAD (area under curve, 0.78; sensitivity, 78.3%; and specificity, 70.7%).

Conclusion: Patients with CAD have higher IL-6 levels compared with the controls. IL-6 level correlated with both GENSINI and
SYNTAX scores. Moreover, IL-6 was an independent predictor of abnormal coronary angiography. An IL-6 value of >7.81 pg/mL
predicted the presence of CAD with a sensitivity of 78.3% and a specificity of 70.7%.

Keywords: Coronary artery disease, Inflammation, IL-6, GENSINI score, SYNTAX score

oz

Amag: Ateroskleroz koroner arter hastaliginin patogenezinde ¢ok 6nemli rol oynamaktadir. Ateroskleroz ile enflamatuvar sitokin-
ler arasinda ¢ok siki bir iliski bulunmaktadir. GENSINI ve SYNTAX skorlamasi koroner arter hastaliginin siddetinin ve uygulanacak
olan revaskiilarizyon yonteminin belirlenmesinde kullanilan skorlama yontemleridir. Bu ¢calismanin amaci koroner arter hastalarin-
da interlokin-6 diizeyi ile GENSINI ve SYNTAX skorlari arasindaki iliskiyi ortaya ¢ikarmaktir.

Yontemler: Koroner anjiyografi yapilan 118 hasta ¢alismaya dahil edilmistir. Hastaligin siddeti GENSINI ve SYNTAX skorlari hesap-
lanarak yapilmistir. IL-6 diizeyleri kemiliiminesan yontem kullanilarak dlgtlmustr.

Bulgular: Gruplar arasinda ortalama yas, kan basinci, nabiz ve alkol kullanimi agisindan bir farklilik yoktu. Cinsiyet ve sigara kulla-
nimi agisindan gruplar arasinda anlamli bir fark vardi. Koroner arter hastalarinin GENSINI ve SYNTAX skorlari kontrol grubundan
anlamli derecede yiksekti. Korelasyon analizlerinde IL-6 dlizeyi ile GENSINI ve SYNTAX skorlari arasinda pozitif yonli bir korelasyon
oldugu ve IL-6'nin anormal koroner anjiyografinin bagimsiz bir belirleyicisi oldugu ortaya ¢ikmistir. Koroner arter hastaligini tespit
edebilmek icin IL-6'nin optimal cut-off degeri 7,81 pg/mL olarak tespit edildi (Area under curve=0,78, sensitivity=%78,3, specifi-
city=%70,7).

Sonug: Koroner arter hastalari kontrol grubuyla karsilastirildiginda daha yiksek IL-6 diizeylerine sahiptir. IL-6 diizeyi ile GENSINI ve
SYNTAX skorlari arasinda pozitif yonli bir korelasyon vardir. IL-6 anormal koroner anjiyografinin bagimsiz bir belirleyicisidir. 7,81
pg/mL lzerindeki IL-6 degerleri koroner arter hastaligini tespit etmede %78,3 sensitiviteye ve %70,7 spesifisiteye sahiptir.
Anahtar kelimeler: Koroner arter hastaligi, enflamasyon, IL-6, GENSINI skoru, SYNTAX skoru
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INTRODUCTION

Coronary artery disease (CAD) is the most common heart disease
in the world. Hypertension, obesity, smoking, diabetes, seden-
tary life style, hyperlipidemia, and a family history of CAD are
some of the main risk factors for CAD. Although many precau-
tions have been taken to prevent CAD, such as dietary and life-
style modifications, optimization of blood lipid levels, and regu-
lation of blood glucose levels, it is a very important public health
problem and the most common cause of death in the world (1).

Atherosclerosis plays an important role in the pathogenesis of
CAD. Inflammatory cytokines lead to endothelial cell activation
and contribute to inflammatory responses in patients with CAD.
Therefore, atherosclerosis is a kind of chronicimmune/inflamma-
tory disease of the vessels. Many researchers have investigated
the effect of inflammation on CAD. These studies showed that
inflammation plays a key role in the initiation and propagation of
CAD (2, 3). There are many inflammatory markers related to CAD,
including C-reactive protein (CRP), homocysteine, matrix metal-
loproteinases, interleukin (IL)-6, IL-8, and IL-27. IL-6 is the sign of
synthesis of acute phase proteins. IL-6 levels increase with tissue
injury, infections, ischemic diseases, neoplasms, and trauma (4).
Recently, the clinical trials related to CAD showed that IL-6 may
be an indicator of increased risk for CAD (5). In addition to these
improvements, the major concern of cardiologist is the risk strat-
ification of patients with CAD to determine prognosis, mortality,
severity of disease, and appropriate revascularization methodol-
ogies. Two commonly used scoring systems for risk stratification
in clinical practice are GENSINI and SYNergy between PCl with
TAXUS and Cardiac Surgery (SYNTAX) scores for determining
disease severity and methods of revascularization. Even though
these scoring systems have many advantages, they need inva-
sive coronary interventions for determining risk scores. The aim
of this study was to investigate the relationship between IL-6 lev-
els and both GENSINI and SYNTAX scores in patients with CAD.

METHODS

Study Population

In total, 150 patients with suspicion of CAD who underwent cor-
onary angiographic examination were evaluated for this study.
Exclusion criteria of the study were acute and chronic infection,
history of connective tissue disease, cardiomyopathy, myocar-
ditis, previously documented CAD, congenital heart disease,
pre-excitation syndromes, and impaired renal function (defined
as a plasma creatinine value higher than 106.08 pmol/L or 1.2
mg/dL). After the exclusion criteria were applied, 118 patients
were enrolled in the study. Demographic information, smoking
and alcohol use, and blood pressures were recorded. All patients
were informed about the study and written informed consent
was obtained from patient who participated in this study. The lo-
cal ethics committee of Marmara University approved the study.

Biochemical Assessment

Blood specimens were collected from the patients (n=118) into
serum separator tubes (SST) with no additives and K -ethylene-
diaminetetraacetic acid (EDTA)-containing tubes (Becton Dickin-
son, NJ, USA) in a fasting state before coronary angiography. The
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samples in SST were allowed to clot for 20 min and centrifuged
at 1300xg for 10 minutes. Serum samples were aliquoted and
stored at —80°C under proper conditions until analysis of IL-6. We
measured serum glucose, aspartate aminotransferase (AST), al-
anine aminotransferase (ALT), sodium (Na*), potassium (K*), cre-
atinine, total cholesterol, triglycerides, low-density lipoprotein
cholesterol (LDL), and high-density lipoprotein cholesterol (HDL)
using standard kits (COBAS, Integra, Roche Diagnostic Systems,
Basel, Switzerland). Complete blood counts of all patients were
analyzed on an LH 780 auto-analyzer (Beckman Coulter Inc., FL,
USA). IL-6 was measured with a solid-phase, enzyme-labeled,
chemiluminescent sequential immunometric assay (IMMULITE
2000, Siemens Health Care, UK). Within-run precision values were
4.5%-3.3% and between-run precision values were 5.3%-7.2% for
89-112 pg/mL IL-6, according to the manufacturer’s claim.

Coronary Angiographic Evaluation

Coronary angiography examination was performed on all patients
by the femoral approach, and high-quality cine-angiograms were
used for analysis. Diameter stenosis >50% was accepted as sig-
nificant using quantitative angiography. Fifty-eight patients had
at least one significant lesion. Patients who have at least one sig-
nificant lesion was accepted as patients with CAD. Sixty patients
without a significant lesion were accepted as the control group.
SYNTAX score was calculated by two experienced invasive cardi-
ologist as suggested before (6) using an online calculator (http://
www.SYNTAXscore.com). If any controversy was found, judgment
was made by consensus. GENSINI score for determining severi-
ty of CAD (7) was calculated according to stenosis as follows: 1
point for 25% stenosis, 2 points for 26%-50% stenosis, 4 points for
51%-75% stenosis, 8 points for 76%-90% stenosis, 16 points for
91%-99% stenosis, and 32 points for totally occluded arteries. The
score was then multiplied by a factor that represents the impor-
tance of the lesion in the coronary arterial tree.

Statistical Analysis

Statistical analyses were performed using the Statistical Package
for Social Sciences (SPSS) 16.0 statistical package for Windows
(SPSS Inc,; versiyon 16.0, Chicago, IL, USA). Continuous data
were expressed as meanztstandard deviation, whereas categor-
ical data were presented as percentage. The Chi-square test was
used for comparison of categorical variables, whereas the stu-
dent t-test and the Mann-Whitney U test were used to compare
parametric and nonparametric continuous variables, respec-
tively. For correlation analysis, Pearson test was used. Receiver
operating characteristic (ROC) analysis was used to assess the
ability of IL-6 to differentiate the presence of CAD. Intra- and in-
terobserver variability was calculated as the absolute difference
between two measurements. A value of p<0.05 was considered
statistically significant.

RESULTS

According to coronary angiographic examination, 58 patients
(female/male, 18/40; mean age, 58.2+11.3 years) had signifi-
cant CAD, whereas 60 patients (female/male, 36/24; mean age,
57.3+11.8 years) had no CAD (p=0.487 for age). There were no
significant differences between the groups with respect to the
mean ages, systolic blood pressure, diastolic blood pressure,
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Table 1. Baseline characteristics and clinical data of the
study population

Table 3. Correlation of IL-6 and WBC with severity of
coronary artery disease

Patient group Control group

(n=58) (n=60) p

Age (years) 58.2+11.3 57.3+11.8 0.487
Female gender (n) 18 36 0.002
Systolic blood 136.6+20.7 140.7+19.5 0.194
pressure (mmHg)

Diastolic blood 76.9+12.0 78.8+£10.8 0.191
pressure (mmHg)

Heart rate (beat/minute) 75.7+13.1 75.4+10.1 0.518
Smoking (n) 33 17 0.002
Alcohol use (n) 6 7 0.819
SYNTAX score 10.7+7.3 0.1+0.2 <0.001
GENSINI score 47.1+30.5 2.2+3.3 <0.001

Data are expressed as mean + SD or as number and percentages. Bold
values indicate p<0.05.

Table 2. Comparison of laboratory findings of patient and
control groups

Patient group Control group

(n=58) (n=60) p

Interleukin-6 levels 21.0+22.6 6.6+7.8 <0.001
(pg/mL)

White blood cell counts 8.0+2.2 7.7£2.5 0.229
Hemoglobin (gr) 13.3+1.8 13.2+1.6 0.494
Fasting glucose (mg/dL)128.1+55.6 121.4+£47.1 0.539
Creatinine (mg/dL) 0.92+0.18 0.87+0.20 0.164
Total cholesterol 205.7+50.8 219.3+57.6 0.168
(mg/dL)

Triglycerides (mg/dL) 165.1+69.6 188.8+81.6 0.120
Low density lipoprotein 126.4+38.7 124.0£42.8 0.948
(mg/dL)

High density lipoprotein 41.5+8.5 46.2+13.6  0.071
(mg/dL)

AST (U/L) 30.2+18.0 24.2+12.1 0.111
ALT (U/L) 26.3+14.1 23.4+13.1 0.160
Na (mmol/L) 138.9+5.3 140.3£3.0 0.127
K (mmol/L) 4.3+£0.5 4.5+0.4 0.082

Data are expressed as mean=SD. Bold values indicate p<0.05.
AST: aspartate amino transferase; ALT: alanine amino transferase; Na:
sodium; K: potassium

heart rates, and alcohol use. Gender and smoking status were
significantly different between the two groups (p=0.002 and
p=0.002, respectively). Sociodemographic and clinical data of
the two groups are displayed in Table 1. GENSINI and SYNTAX
scores of patients were significantly higher in the CAD group

Syntax score Gensini score

r P r p
IL-6 0.484 <0.001 0.529 <0.001
WBC 0.167 0.070 0.104 0.263

IL: interleukin; WBC: white blood cell count. Bold values indicate p<0.05

Table 4. Logistic regression analysis to determine the
independent predictors of abnormal coronary angiography

Odds Ratio 95% Confidence
(OR) Interval for OR p
Age 1.026 0.987-1.067 0.194
Gender 2.439 0.917-6.488 0.074
Interleukin-6 1.113 1.048-1.182 0.001
Smoking 0.417 0.156-1.113 0.081

Bold values indicate p<0.05.

than in the control group, as expected (p<0.001, respectively).
The mean values of GENSINI and SYNTAX scores were 2.2+3.3
and 0.1£0.2 for the control group and 47.1+30.5 and 10.7+7.3 for
the CAD group, respectively.

Laboratory findings of the two groups are shown in Table 2. The
IL-6 level was significantly higher in the CAD group compared to
the control group. There was no difference in other laboratory
findings. In the correlation analysis, we found that the IL-6 lev-
el significantly correlated with the GENSINI and SYNTAX scores
(r=0.529, p<0.001 and r=0.484, p<0.001, respectively) in the CAD
group (Table 3). The multiple logistic regression analysis showed
that the IL-6 level was an independent predictor of abnormal
coronary angiography [odds ratio (95% Cl), 1.113 (1.048-1.182);
p=0.001] (Table 4). The ROC curve analysis showed that the opti-
mal cutoff level of IL-6 was 7.81 pg/mL to assess the ability of IL-6
to predict the presence of CAD (area under curve, 0.78; sensitivi-
ty, 78.3%; and specificity, 70.7%) (Figure 1).

DISCUSSION

In this study, we investigated the relationship between IL-6, both
GENSINI and SYNTAX scores, and their association with CAD. Our
results demonstrated that IL-6 levels correlated with GENSINI
and SYNTAX scores in patients with CAD. Moreover, the IL-6 level
was an independent predictor of abnormal coronary angiogra-
phy. An IL-6 value of 7.81 pg/mL or higher predicted the pres-
ence of CAD with a sensitivity of 78.3% and a specificity of 70.7%.

It is obvious that inflammation plays a crucial role in atheroscle-
rosis and cardiovascular disease (8). There are many inflammato-
ry markers, such as tumor necrosis factor (TNF) alpha, IL-1, CRP,
and IL-6, whose relations to the inflammatory process in CAD
were shown in previous studies (9). Tanindi et al. (10) reported
that IL-6 was associated with more extensive and severe CAD.
They determined the sensitivity and specificity value of IL-6 for
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determining CAD as 46% and 86%, respectively. In our study, the
optimal cutoff value of IL-6 was 7.81 pg/mL and sensitivity and
specificity were 78.3% and 70.7%, respectively.

Some studies were conducted to investigate the role of IL-6 for
predicting the mortality in patients with cardiovascular diseas-
es. In a prospective study, the relationship between IL-6 and
the mortality of hospitalized patients with CAD was also ex-
amined. They reported that IL-6 was positively associated with
an increased risk of all-cause and cardiovascular mortality (11).
Contrary to that study, Tuomisto et al. (12) reported that CRP and
TNF-q, but not IL-6, were significant independent predictors of
total mortality among men. Volpato et al. reported that high IL-6
levels strongly affected the risk of mortality associated with the
presence of CAD (13). In a recent study, it was found that IL-6
levels were correlated with the severity of CAD. In that study, the
severity of CAD was evaluated by the GENSINI score (14). In addi-
tion to these reports, there are some studies about the therapeu-
tic use of IL-6 inhibition. An IL-6 receptor blocking agent (tocili-
zumab) has been used for the treatment of rheumatoid arthritis
(RA), and its use in preventing CAD is controversial. Provan et al.
reported that tocilizumab treatment decreases the arterial stiff-
ness measurements that are determined by pulse wave velocity,
which is a marker of cardiovascular disease risk in patients with
RA (15). It is reported that tocilizumab has antiarrhythmic poten-
tial and decreases the corrected QT interval; it may also be used
to treat pericarditis associated with RA by controlling systemic
inflammation (16, 17).

It is a big challenge for invasive cardiologists or cardiovascular
surgeons to decide the most beneficial revascularization meth-
od. The SYNTAX score is used as a guidance system by the car-
diologists. We suggested that a marker of inflammation, such
as IL-6, plays a role in risk stratification, disease severity, and de-
termining the method of revascularization. Although there are
studies in the literature that investigate the relationship between
IL-6 and the severity of CAD, our study is unique in its design be-
cause it combines SYNTAX and GENSINI scores in one study. In
the studies by Cotsman et al. (5) and Rajpal et al. (14), plasma
IL-6 levels showed positive correlation with GENSINI and SYNTAX
scores, respectively. Jernbeg et al. (18) showed that the combi-
nation of N-terminal pro-brain natriuretic peptide and IL-6 is a
useful tool in the identification of patients with a definite surviv-
al benefit from an early invasive strategy. Consistent with these
studies, there was a positive correlation between IL-6 levels and
not only GENSINI but also SYNTAX scores in our study.

Study Limitations

There are several limitations of our study. First, this was a cross-sec-
tional study and the patients were not followed up. Therefore, we
could not show the association of inflammatory markers with ad-
verse cardiac events, and we are not able to evaluate the prog-
nostic value of IL-6 in patients with CAD. Second, we did not in-
vestigate other inflammatory markers, such as high sensitive
CRP, IL-1-beta, TNF-alpha, homocysteine, and matrix metallopro-
teinase. Therefore, it is not possible to compare the results with
these markers. Third, we did not evaluate other cardiovascular risk
factors, such as sedentary life style, body mass index, and waist
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circumference. Finally, we did not evaluate the medication history
of the participants. These factors may also affect the inflammato-
ry status of the patients. Future prospective and large population
studies should be performed to elucidate the effectiveness of IL-6
to predict the presence, severity, and extent of CAD.

CONCLUSION

We demonstrated that patients with CAD have higher IL-6 levels
compared with those in the control group. The IL-6 level posi-
tively correlated with both GENSINI and SYNTAX scores. More-
over, the IL-6 level was an independent predictor of abnormal
coronary angiography. An IL-6 value of 7.81 pg/mL or higher
predicted the presence of CAD with a sensitivity of 78.3% and a
specificity of 70.7%.
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Incision scar’s endometriosis case that was

treated with false diagnosis

Yanlis teshis ile tedavi edilmis, bir insizyon skari
endometriozisi olgusu
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ABSTRACT

Endometriosis is defined as the placement of a functional endometrium tissue outside the uterine cavity. Abdominal-wall endo-
metriosis is usually observed after obstetric and gynecological operations. Endometriosis masses located in incision scars can be
confused with foreign body reaction, granulomas, abscess, and incisional hernia. A 45-year-old female patient, who had under-
gone cesarean section 14 years ago, presented to our clinic for pain on the left side of the incision for 6 months and particularly
because of the painful mass that grew during menstruation in that region. The patient was misdiagnosed as reactive lymphade-
nopathy due to fungal and bacterial infections in her toes before presenting to our clinic, and she was treated for a long time with
this false diagnosis. On the left side of the Pfannen-Stiel incision, a non-mobile, painful mass of about 2x1 cm, with moderate
stiffness, was detected on the physiological examination of the patient. Superficial ultrasonography applied to the region showed
lobulated contour, mild heterogeneous hypoechoic, and mild vascularized solid lesion sized 10.4x3.4x10 mm on the left side of
the incision line. The patient underwent surgery with an initial diagnosis of endometriosis in the incision scar. The received tissue
was sent for pathological examination, and she was diagnosed as endometriosis. Thus, if a mass is detected in the anterior wall of
the abdomen in women who had undergone cesarean delivery, the possibility of endometriosis should not be overlooked after
the patient’s history has been cautiously taken and physical examination and radiological examinations have been performed.
Keywords: Endometriosis, abdominal-wall’s masses, incision scar’s endometriosis

oz

Endometriosis, fonksiyonel endometrium dokusunun uterus kavitesi disinda yerlesmesi seklinde tanimlanir. Karin duvarindaki en-
dometriosis, genellikle, dnceki gecirilmis obstetrik ve jinekolojik ameliyatlardan sonra gériilmektedir. insizyon skarinda yerlesik
olan endometriosis kitleleri, yabanci cisim reaksiyonu, graniilomlar, apseler ve insizyonel hernilerle karistirilabilirler. On dort yil
Once Sezaryen ameliyati olan 45 yasindaki kadin hasta, 6 aydir insizyonun sol tarafinda agri ve 6zellikle, o bélgede adet donemin-
de buyiyen agnh kitle sebebiyle klinigimize basvurdu. Hastaya, bize basvurmadan 6nce, ayak parmaklarinda mantar ve bakteryel
infeksiyona bagh reaktif lenfadenopati olarak yanlis tani konmus ve bu yanlis taniyla hasta, uzun sire tedavi edilmisti. Hastanin
fizik muyenesinde, Pfannen-Stiel insizyonun sol kisminda, yaklasik 2x1 cm'’lik, orta sertlikte, mobil olmayan agrili kitle saptandi.
Boélgeye uygulanan ytizeyel ultrasonografide insizyon hattinin sol tarafinda 10,4x3,4x10 milimetre boyutlarinda lobule konturlu,
hafif heterojen hipoekoik, hafif vaskiilarize solid lezyon izlendi. insizyon skarinda endometriosis én tanisiyla, hasta, ameliyat edildi.
Alinan doku patolojik incelemeye génderildi ve sonug endometriozis geldi. Sonug olarak; sezaryen gecirmis kadinlarda, karin 6n
duvarinda kitle saptandiginda, hastanin anamnezi dikkatli bir sekilde alinip, muayene ve tetkikleri yapildiktan sonra endometrisis
olasihgi gézardi edilmemelidir.

Anahtar kelimeler: Endometriozis, batin duvari kitleleri, insizyon skari endometriozisi

INTRODUCTION

Endometriosis is defined as the placement of functional endo-
metrium tissue outside the uterine cavity. Endometriosis is a be-
nign disease that is estrogen dependent (1).

The most common location of endometriosis is the pelvic area,
which includes the ovaries, uterine ligaments, rectovaginal sep-
tum, and peritoneum. It is observed less commonly in the blad-
der, bowel, appendix, kidney, spleen, stomach, bile duct, lung,
extremities, and surgical scars (2, 3). Endometriosis outside the
pelvis is a rare disease and its diagnosis is difficult.

Abdominal-wall endometriosis is usually seen after obstetric and
gynecological operations. During menstruation, pain and swell-
ing are experienced in the area where the endometriosis mass
is present.

Endometriosis masses located in the incision scar can be con-
fused with foreign body reaction, granulomas, abscess, and in-
cisional hernia (3).

We present a case of a Pfannen-Stiel incision scar endometriosis
that was wrongly diagnosed and treated long time as reactive
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Figure 1. Superficial ultrasonography showed lobulated con-
tour, mild heterogeneous hypoechoic, and mild vascularized
solid lesion sized 10.4x3.4x10 mm

Figure 2. In the lower abdominal tomography scan, a hyper-
dense lesion was detected in the subcutaneous fat tissue,
with a contrast enhancement sized 15x6 mm, which was not
related to the abdominal cavity

lymphadenopathy in the inguinal region due to fungal and bac-
terial infection for a on the toes.

CASE PRESENTATION

The patient provided consent for the case report. A 45-year-old
female patient, who had undergone cesarean delivery 14 years
ago, presented to our clinic for pain on the left side of the inci-
sion for 6 months and particularly because of the painful mass
that grew during menstruation in that region.

The patient’s first birth was through vaginal delivery and the last
birth was through cesarean delivery. The patient was misdiag-
nosed as reactive lymphadenopathy due to fungal and bacterial

Figure 3. Endometriosis mass of approximately 2x0.5 cm in
diameter

infections in her toes before presenting to us, and the patient
was treated for a long time with this false diagnosis.

On the left side of the Pfannen-Stiel incision, a non-mobile, pain-
ful mass of about 2x1 cm, with moderate stiffness, was detected
upon physiological examination of the patient.

Radiographic examinations were performed. The abdomen and
pelvic ultrasonography were normal. Superficial ultrasonog-
raphy of the region showed lobulated contour, mild hetero-
geneous hypoechoic, and mild vascularized solid lesion sized
10.4x3.4x10 mm on the left side of the incision line (Figure 1).
In the lower abdominal tomography scan, a hyperdense lesion
was detected in the subcutaneous fat tissue, with a contrast en-
hancement of 15x6 mm in size, which was not related to the ab-
dominal cavity (Figure 2).

Hemogram and biochemistry results were normal. Hormones,
such as follicle-stimulated hormone; luteinizing hormone; estro-
gen; and progesterone and tumor markers, such as carcinoem-
bryonic antigen (CEA) and CA-125 were normal.

With the diagnosis of endometriosis in the incision scar, the
patient was admitted to the clinic and prepared for surgery.
Under local anesthesia, a mass of approximately 2x0.5 cm was
removed along with a 1T cm area of surgical margin with clean
tissue (Figure 3). Since the endometriosis mass is distant from
the fascia and muscles, there is no defect in the fascia and mus-
cles. After bleeding control, subcutaneous tissue and skin were
closed.

The received tissue was sent for pathological examination, which
confirmed endometriosis. Endometrial stroma, endometrial
glands, and extravasated erythrocytes were observed in the fi-
brotic connective tissue in hematoxylin-eosin (H and E) -stained
sections in the form of geographic areas (Figure 4).

DISCUSSION

Endometriosis is the placement of functional endometrium tis-
sue outside the uterine cavity. This disease was first described in
the ovarium by Russel in 1899 (2).
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Figure 4. Endometrial stroma has endometrial glands, and fi-
brin is present in the lumens of the endometrial glands (10x
hematoxylin-eosin stain)

This pathology is more common between the ages of 31 and 40
years (2). Our patient was 45 years old and had undergone a ce-
sarean delivery 14 years ago.

The most common location of endometriosis is the pelvic area,
which includes the ovaries, uterine ligaments, rectovaginal sep-
tum, and peritoneum. Endometriosis located outside the pelvis
covers 8.9% of all cases (3).

The endometriosis tissue of our patient was placed under the
skin on the left side of the Pfannen-Stiel incision scar. Scar endo-
metriosis is a rare condition and usually occurs following uterus
and fallopian tubes surgeries (4, 5).

The rate of development of endometriosis is between 0.03%
and 0.4% after cesarean delivery, but it increases to 1.08% after
hysterectomy (5, 6). Endometriosis in the abdominal wall often
occurs with previous surgical scars, while there are also cases of
spontaneously developed endometriosis in the literature (7).

There are several endometriosis case reports in the literature
from a number of different regions. At the beginning, endometri-
osis can be confused with incisional hernia, inguinal hernia, and
wall tumors (7). The reason our case is interesting is that the pa-
tient was misdiagnosed and treated for a long time for inguinal
lymphadenopathy due to fungal and bacterial infection.

The endometriosis mass can be cystic, solid, or mixed and often
manifests as scar mass, cyclic or non-cyclic pain. Generally, there
is mass at the scar site and pain at that area during menstruation.
The diagnosis can be difficult in patients without classic symp-
toms. This is observed in one-third of the cases (6). In our patient,
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there was a mass in the left inguinal region and a persistent pain
problem in that region, which increased even more during men-
struation. On the left side of the incision, there was a very painful
mass sized approximately 2x1 cm under the skin.

Ultrasonography, color doppler ultrasonography, tomogra-
phy, magnetic resonance, and needle aspiration biopsy are
the recommended diagnostic methods (6, 7). Ultrasonography
scar endometriosis usually appears as a hypoechoic and het-
erogeneous solid mass and may show internal vascularity (6).
Multicolored doppler ultrasonography combined with clinical
information is proposed to be more useful in the diagnosis (7).
In our patient, firstly, superficial ultrasonography and abdom-
inal ultrasound were performed. A vascularized, hypoechoic,
and heterogeneous mass located on the left side of the incision
line was detected.

Tomography and magnetic resonance can also be used to visu-
alize the endometriosis mass (7). To visualize the relationship of
the mass of endometriosis with the abdominal fascia, the patient
underwent contrast-enhanced tomography. There was hyper-
dense lesion showing contrast enhancement and no relation to
the abdominal fascia and abdominal cavity.

In the study performed by Emre et al. (8), biochemical tests, be-
ta-human chorionic gonadotropin (B-hCG) and CA-125 values
were determined and found to be normal . Biochemical tests
of our patient, including hormones, such as follicle-stimulated
hormone; luteinizing hormone; estrogen; and progesterone and
tumor markers, such as CEA and CA-125 were normal.

Progesterone, oral contraceptives, and danazol, which are used
to treat endometriosis, may be partially ameliorated (7). The
main treatment is surgery with total removal of endometriosis
with intact surgical margins.

Endometriosis tissue can be removed under local, regional, or
general anesthesia, depending on its size and location. Local an-
esthesia was used in our patient; the mass was removed with a
clean tissue margin of approximately 1 cm and sent for patho-
logic examination.

CONCLUSION

In conclusion, if a mass is detected in the anterior wall of the
abdomen in women who had undergone cesarean delivery, the
possibility of endometriosis should not be overlooked after the
patient’s history has been cautiously taken and physical exam-
ination and radiological examinations have been performed.
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Myocardial infarction related to coronary
embolism in a patient with prosthetic mitral
valve thrombosis demonstrated by three-

dimensional transesophageal echocardiography
Uc boyutlu transdézofageal ekokardiyografi ile g6sterilmis
protez mitral kapak trombusi olan bir hastada koroner
emboliye bagl miyokard infarktisu

Mehmet Bozbay, Ashok Paudel, Batur Goneng Kanar, Murat Sunbul, Kursat Tigen,
Ibrahim Sari
Department of Cardiology, Marmara University School of Medicine, istanbul, Turkey

ABSTRACT

The incidence of systemic embolization with mechanical valves is 1% per year. Bacterial endocarditis, valvular heart disease, car-
diomyopathies, atrial myxoma, cardiac arrhythmias, and acute coronary syndrome are the causes of coronary embolism. Although
coronary embolism due to mechanical valve thrombosis is encountered rarely, it is an important and serious complication. There
is no evidence-based effective treatment and management of coronary embolism. Here we report a case of myocardial infarction
caused by coronary embolism due to mechanical mitral valve thrombosis.

Keywords: Coronary embolism, myocardial infarction, prosthetic mitral valve thrombosis

oz

Mekanik kapaklarla birlikte sistemik emboli insidansi yillik %1'dir. Bakteriyel endokardit, kalp kapak hastaligi, kardiyomiyopatiler,
atriyal miksoma, kardiyak aritmiler ve akut koroner sendrom koroner embolinin sebeblerindendir. Mekanik kapak trombozuna
bagl koroner emboli nadir goriilmesine ragmen, 6nemli ve ciddi bir komplikasyondur. Koroner embolinin kanita dayal etkili bir
tedavi ve yonetimi yoktur. Burada mekanik mitral kapak trombozuna bagl koroner embolininin neden oldugu bir akut miyokard

enfarktusu vakasi sunduk.

Anahtar kelimeler: Koroner emboli, miyokard enfarktlsu, protez mitral kapak trombozu

INTRODUCTION

The incidence of systemic embolization with mechanical valves is
1% per year (1). Most cases present with cerebrovascular events.
As the incidence of mechanical valve surgery has increased,
systemic thromboembolism became an important problem. Al-
though coronary embolism due to mechanical valve thrombosis
is encountered rarely, it is an important and serious complication
(1). Here, we report a case of myocardial infarction caused by
coronary embolism due to mechanical mitral valve thrombosis.
Written informed consent was obtained from patient who partic-
ipated in this study.

CASE PRESENTATION

A 54-year-old woman admitted to emergency unit (EU) with
severe retrosternal chest pain radiating to inter-scapular area
that had begun two hours ago. Her past medical history had

hypertension for 10 years and she had undergone mitral valve
replacement (MVR) 29 St. Jude and tricuspid De Vega annu-
loplasty for severe mitral regurgitation and moderate tricus-
pid regurgitation due to rheumatic heart disease 2 years ago.
Coronary angiography performed before mitral valve surgery
was normal. She was taking warfarin 7.5 mg/day but her inter-
national normalized ratio (INR) checked in the EU was below
the therapeutic level (INR: 1.15 IU). Electrocardiogram (ECG)
showed sinus rhythm, 72/min, first-degree block, left bundle
branch block, ST depression, and T wave inversion in lateral
and inferior leads. She was monitored and blood samples were
drawn 4 hours apart for cardiac markers that showed signifi-
cant increase. Physical examinations were within normal range
except for blood pressure of 170/85 mmHg. Auscultation of
the heart showed normal opening and closing clicks of the mi-
tral prosthesis and 2/6 systolic murmur at apex. The lungs were
clear to auscultation. High sensitive troponin (hs-troponin)
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Figure 1. Coronary angiography shows normal coronary arter-
ies except for hazy appearance in distal circumflex artery

Figure 2. Two-dimensional TEE shows non-obstructing mitral
annular thrombosis

and creatinine kinase myocardial band (CK-MB) levels were in-
creased (hs-troponin: 216 ng/mL (0-15) and CK-MB: 6 ng/mL
(0-5). The patient was admitted to the Coronary Care Unit with
diagnosis of non-ST segment elevation myocardial infarction
and treatment was started with clopidogrel, acetylsalicylic
acid, beta-blocker, angiotensin-converting enzyme (ACE) in-
hibitor, enoxaparin, and calcium channel blocker (CCB). On
the next day, coronary angiography was performed that was
normal except for hazy appearance in distal circumflex artery
(Figure 1). After coronary angiography, three-dimensional
(3D) transesophageal echocardiography (TEE) was carried out
showing normal function of prosthetic valve with normal left
ventricular systolic function, mild mitral regurgitation, and
non-obstructing mitral annular thrombosis (10x12 mm?) (Fig-
ures 2 and 3a) without any paravalvular complication suggest-
ing infective endocarditis. There were no signs and symptoms

Figure 3. a, b. a) Three-dimensional TEE shows non-obstruct-
ing mitral annular thrombosis. b) Three months later, control
three-dimensional TEE shows normal prosthetic mitral valve
with no thrombosis

suggesting infective endocarditis. So, we did not draw blood
samples for microorganism culture. Heparin infusion was start-
ed for 48 hours, and warfarin was given 10 mg/day. Percutane-
ous coronary intervention was not performed, and the patient
was discharged on warfarin, clopidogrel, acetylsalicylic acid,
beta-blocker, ACE inhibitor, and CCB therapy after achieving
INR of 2.54 IU. The patient was also educated on prophylax-
is measures against infective endocarditis and rheumatic fe-
ver. Three months later, control 3D TEE was performed and it
showed normal prosthetic mitral valve with no thrombosis
and with normal left ventricular systolic function (Figure 3b).
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DISCUSSION

Bacterial endocarditis, valvular heart disease, cardiomyopa-
thies, atrial myxoma, cardiac arrhythmias, and acute coronary
syndrome are the causes of coronary embolism. Since the in-
troduction of prosthetic valvular surgery, another source for
coronary embolism has been introduced. Bjork and Malers (2)
published the first case of coronary embolism caused by the
mitral prosthetic valve in 1964. Coronary embolism leads to
serious problems according to size of the emboli (3). Although
smaller embolic materials usually travel to the distal small arte-
rial segments, myocardial infarction and fatal cardiac arrhyth-
mias are less common.

There is no clear guideline for the effective treatment and man-
agement of coronary embolism. Kamishirado et al. (4) published
a case report of coronary arterial embolism that was not recan-
alized with 960.000 IU of urokinase therapy. Glycoprotein lIb/llla
antagonists have been investigated in many clinical studies. The
findings in these studies demonstrate that patients undergoing
percutaneous transluminal coronary angioplasty benefit from
these agents. Coronary thrombi seen during the coronary inter-
vention procedures are reduced or eliminated by glycoprotein
lIb/llla antagonists. Prolonged infusion with urokinase therapy
was found to be useful in eliminating thrombus from saphenous
vein grafts. Recently, it has been published that a combined
regimen of intracoronary urokinase and intravenous abciximab
therapy was successful in achieving fully resolution of the coro-
nary embolism in a patient with mitral and aortic valve replace-
ment (5). Sial et al. (6) demonstrated that TIMI (thrombolysis in
myocardial infarction) Il coronary blood flow was obtained by
extracting the thrombus with an aspiration catheter (Export XT
6F Medtronic) and continued glycoprotein Ilb/llla antagonist for
24 hours. Yuce et al. (7) showed a similar case of coronary em-
bolism treated with anticoagulation therapy. As in our case, the
coronary vessel was not completely occluded with TIMI Il ante-
grade flow, and the thrombus was located in distal circumflex
artery with <10% myocardium at risk. So, we preferred medical
management with heparin infusion to percutaneous coronary
intervention or thrombolytic therapy. The infarction limited itself
and hs-troponin peaked at 910 ng/mL and declined gradually.
Heparin infusion did not either eliminate the thrombus on mi-
tral valve. But after a course of anticoagulation therapy for about
three months, we found that the thrombi were eliminated com-
pletely. Although most myocardial infarction in patient taking
oral anticoagulation is due to inadequate anticoagulation, it is
also possible that myocardial infarction may occur despite nor-
mal therapeutic range of INR (8). There is no consensus in the
treatment of coronary embolism due to prosthetic valve throm-
bosis. A low dose (25 mg), slow infusion of tissue plasminogen
activator was shown to be effective and safe in a case series of
three patients with prosthetic valve thrombosis complicated
with coronary embolism and causing non-ST elevation myo-
cardial infarction (9). In another case report, Aykan et al. (10)
demonstrated that low dose and prolonged infusion of tissue
plasminogen activator was effective in the treatment of coronary
embolism related to prosthetic mitral valve thrombosis.

Eur J Ther 2017; 23: 126-9

CONCLUSION

Because of the lack of guidelines and the presence of many op-
tions in the management and treatment of coronary embolism
due to prosthetic valve thrombosis, the decision must be made
on individual basis taking into account the size of thrombus,
vessel involved, presence of antegrade flow, percentage of myo-
cardium at risk, patient hemodynamics, bleeding risk scores, and
the resource available at the institution. 3D TEE is important in
determining the precise location and size of prosthetic thrombo-
sis, paravalvular complications in case of endocarditis and there-
fore may add up to the diagnosis and management of such cases
as compared with 2D TEE.
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Importance of neutrophil-to-lymphocyte ratio in

coronary artery disease
Koroner arter hastaliginda noétrofil-lenfosit oraninin 6nemi

Kerem inanoglu

Department of Anesthesiology and Reanimation, Health Sciences University Antalya Training and

Research Hospital, Antalya, Turkey

With great interest, | have read the article by Coskun et al (1).

The authors report that there is a correlation between mean
platelet volume (MPV) and Gensini score; however, there is no
significant correlation between neutrophil-to-lymphocyte (N/L)
ratio and Gensini score in myocardial infarction associated with
ST elevation. They also report that there is no significant cor-
relation between both N/L ratio and MPV and Gensini score in
myocardial infarction without ST elevation. However, studies in
literature have shown the relationship between cardiovascular
diseases and N/L ratio.

Leukocyte counts and the ratios of leukocyte subtypes are ac-
cepted as markers of inflammation in cardiovascular diseases. In
relation to this, it has been shown that the N/L ratio is a marker
of prognosis in heart failure, stable angina pectoris, and acute
coronary syndromes. Elevated N/L ratios may reflect an inflam-
matory state and may be associated with perioperative myo-
cardial damages and long term adverse outcomes. Neutrophils
have been known to play a role in influencing the progression of
atherosclerotic plaques. A reduced lymphocyte count is impor-
tant to reflect physiological stress. A study reports the relations-
hip between N/L ratios and mortality in ischemic heart disease
(2). Similarly, increased preoperative N/L ratio is associated with
increased mortality and morbidity as an independent risk factor
in coronary artery bypass graft surgery (CABG) (3). Anesthesia
methods used in patients undergoing CABG are also affected
by N/L ratios (4).

Considering that increased preoperative N/L ratio is associated
with long-term mortality after CABG (3) and preoperative N/L
ratio is an independent predictor of saphenous vein graft paten-
cy after CABG (5), it becomes important to evaluate the preope-
rative N/L ratio, especially in patients undergoing CABG.
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