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Aims & Scope

European Journal of Therapeutics (Eur J Ther) is the double-blind peer-reviewed, open access, international
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European Journal of Therapeutics aims to contribute to the international literature by publishing original clinical
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Transparency and Best Practice in Scholarly Publishing (doaj.org/bestpractice).

European Journal of Therapeutics is indexed in Web of Science-Emerging Sources Citation Index and TUBITAK
ULAKBIM TR Index.
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forms are available on the journal’s web page.
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Statements or opinions expressed in the manuscripts published in the journal reflect the views of the author(s)
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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.

The journal is printed on an acid-free paper.
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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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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.
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ABSTRACT

Botulinum neurotoxin (BoNT) is currently preferred as a minimally invasive treatment for lower urinary tract pathologies. Although
BoNT injections have become widespread globally for the past 5 years, today, the urological use of BoNT Type A (BoNT-A) is only
licensed for the treatment of neurogenic detrusor overactivity and overactive bladder. Despite the relative evidence for the use of
BoNT-A in benign prostatic enlargement, there is no high-level evidence data for the use in detrusor sphincter dyssynergia, inter-
stitial cystitis/bladder pain syndrome, and chronic pelvic pain. In this comprehensive review, we mention the mechanism of action
and efficacy of BoNT in various urological disorders, present the reliability, and evaluate the literature data supporting its use.
Keywords: Botulinum toxin, neurogenic detrusor overactivity, overactive bladder, detrusor sphincter dyssynergia, benign prostat-
ic enlargement, interstitial cystitis

0z

Botulinum norotoksini (BoNT), glinimiizde alt Griner sistem patolojilerinin tedavisinde minimal invaziv bir tedavi yontemi olarak
tercih edilmektedir. Son 5 yillik stiregte BONT uygulamalari tiim diinyada yayginlassa da, giinimiizde BoNT Tip A (BoNT-A)"nin ro-
lojik uygulamalari, sadece nérojenik detrusor asiri aktivitesi ve asiri aktif mesanede lisanslidir. BONT-A'nin benign prostat hiperpla-
zisinde uygulamalarina iliskin kanit diizeyleri nispeten yiiksek olmasina ragmen, detrusor sfinkter dissinerjisinde, interstisyel sistit
/ mesane agri sendromunda ve kronik pelvik agr sendromunda kullanimina ait kanit diizeyleri yliksek data yoktur. Bu kapsamli
derlemede, BoNT’ nin etki mekanizmasinin ortaya konulmasi, farkli Grolojik uygulamalarda etkinliginin ve gtivenilirliginin deger-
lendirilmesi, ve bunlari destekleyen literattir verilerinin sunulmasi amaclanmistir.

Anahtar kelimeler: Botulinum nérotoksin, nérojenik detrusor asiri aktivitesi, asiri aktif mesane, detrusor sfinkter dissinerjisi, benign

prostat hiperplazisi, interstisyel sistit

INTRODUCTION

Botulinum neurotoxin (BoNT), a protein produced by Clostrid-
ium botulinum, an anaerobic gram-positive bacterium, is a po-
tent neurotoxin. Clinical manifestations are caused by infection
through contaminants (particularly canned food prepared at
home), meat, sausage, and gastrointestinal tract infection or gas-
trointestinal colonization in infants with open bruises (1). After
discovering that food poisoning in the nineteenth century was
usually caused by homemade sausages, this toxin was named
as “Botulinum toxin” after the Latin term “Botulus” meaning sau-
sage (2).

Toward the mid-1900s, BoNT Type A (BoNT-A) was injected in a
hyperactive muscle, and it blocked the motor nerve stimulation
by inhibiting acetylcholine release from the presynaptic end
thus causing paralysis (3, 4). These developments inspired the
use of BoNT in the treatment of various other diseases resulting
in an increasing number of studies exploring the effectiveness of
this treatment method. In 1973, Scott (5, 6) published a study of

the effects of BoNT on rectus lateralis in monkeys, and in 1981,
he reported the first administration of the toxin on human sub-
jects by treating patients with strabismus. Following the Food
and Drug Administration (FDA) approval of the use of BONT-A in
the treatment of eye disorders in 1989, the use of BoNT for initial
treatment was successfully implemented for strabismus, benign
essential blepharospasm, and hemifacial spasm (7).

Botulinum neurotoxin was subsequently used in a wide range of
indications, including urological pathologies. The use of BONT in-
jections on the external urinary sphincter in patients with detru-
sor sphincter dyssynergia (DSD) who had spinal cord injury (SCI)
was first diagnosed by Dykstra (8) in 1988. The use of BONT-A by
Schurch et al. (9) in the same group of patients accelerated the
work in this area and opened the way for further developments.

Currently, BoNT can be used in urological pathologies, such as
overactive bladder (OAB), neurogenic detrusor overactivity
(NDO), interstitial cystitis (IC)/bladder pain syndrome (BPS), DSD,
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benign prostatic hyperplasia (BPH), and chronic pelvic pain (CPP;
Table 1). However, the FDA approval of BoNT treatment for only
OAB and NDO has been obtained from these pathologies (10-
12). In this comprehensive review, we mention the mechanism
of action and efficacy of BoNT in various urological disorders,
present its reliability, and evaluate the literature data supporting
its use.

CLINICAL AND RESEARCH CONSEQUENCES

Types of Botulinum Toxin

Botulinum neurotoxin is a neurotoxin secreted by Clostridium
botulinum, which is a gram-positive, anaerobic, spore-forming,
rod-shaped bacterium. Immunologically, 7 active subtypes of A,
B, C, D, E, F, and G have been identified. Today, the most com-
monly used subtypes are BONT-A and Type B. Numerous compar-
ative studies have demonstrated that Type A is more potent and
long-acting than Type B (10-14).

The commercial forms containing BoNT-A used in clinical prac-
tice are onabotulinumtoxin A (Botox®; Allergan, Dublin, Ireland),
abobotulinumtoxin A (Dysport®; Ipsen-Biotech, Paris, France), in-
cobotulinum toxin A (Xeomin®, Merz Pharmaceuticals, Frankfurt,
Germany). The dose equivalency of Botox® and Dysport®, the 2
preparations used in our country, is approximately 1 to 3-5 (15, 16).

Mechanism of Action

Acetylcholine is one of the most important molecules in neural
transmissions. Various fusion proteins [Synaptosomal-associat-
ed protein 25 (SNAP-25), vesicle-associated membrane protein
(VAMP), and Syntaxin) are involved in the release of acetylcho-
line molecules into the presynaptic domain. Although the differ-
ent subtypes of botulinum toxin are structurally the same, they
differ with regard to serological and antigenic properties. This is

Table 1. Use of botulinum toxin A in the treatment of
urological disorders

Overactive Bladder/Non-Neurogenic Detrusor Overactivity
Neurogenic Detrusor Overactivity

Interstitial Cystitis/Bladder Pain Syndrome

Detrusor Sphincter Dyssynergia

Benign Prostatic Hyperplasia

Chronic Pelvic Pain
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because the presynaptic site binds to different fusion proteins.
The toxin affects nerves presynaptically by inhibiting the release
of acetylcholine at cholinergic nerve endings (17).

Botulinum toxin reaches the cholinergic nerve terminal, exhib-
iting typical selectivity when injected into a target tissue. The
toxin is then internalized into the structure where it breaks down
the rings of an important protein chain that carries acetylcho-
line from the intracellular domain to the synaptic region. This
carrier protein is the soluble N-ethymaleimide-sensitive factor
attachment protein receptor (SNARE) protein and is the target
of various BoNT serotypes (18). The inhibition of motor neurons
following injection of toxin into the bladder inhibits involuntary
contractions by reducing acetylcholine release. The significant
decrease in phasic contractions, increase in cystometric capac-
ity, and improvement in urinary incontinence (UUI) are due to
this mechanism of inhibition in motor neurons. Through sensory
neuronal effects, there is also a significant reduction in sensation,
degree of compression, nerve receptor, and nerve growth factor
levels in the bladder. It has been reported that the frequency of
UUI, nocturia, and pollakuria decreases after injection. In these
cases, the number of daily pad usage was decreased or complete
dryness was achieved, consequently improving the quality of life
(10-12,18,19).

The attachment of the toxin to the presynaptic membraneis irre-
versible creating a lasting paralytic effect. It may take up to 24-48
hours for the toxin to take effect. However, after 3-6 months, the
axons regenerate leading to the reversal of the effects of dener-
vation (10-12, 18).

Injection Techniques

The procedure can be performed under local, spinal, or general
anesthesia. Prior to injection, local anesthesia with intravesical
30 mg 2% lidocaine is administered. After 15-20 minutes, a rigid
or flexible cystoscope is inserted into the bladder. BoNT-A 100 U
is diluted with 10 mL saline for OAB and BoNT-A 200 IU is diluted
with 20 mL saline for NDO. The bladder is injected with 0.5-1 mL
at each point into the base or the bladder walls at a distance of
1-1.5 cm from each point (10-12, 18, 19) (Figure 1). Injection to
the bladder dome is not recommended to avoid intestinal inju-
ry. The knowledge that BoNT-A also affects the sensory nerves
resulted in administering BoNT-A injections into the trigone and
suburethral area; consequently, vesicoureteral reflux was not ob-
served after trigonal injections. In a recent meta-analysis com-

Figure 1. a-c. The endoscopic image of the bladder before intradetrusor botulinum toxin injection (a), the endoscopic image of
the bladder during intradetrusor botulinum toxin injection (b), the endoscopic image of the bladder after intradetrusor botuli-
num toxin injection (c)
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paring trigonal and extratrigonal injections in patients with NDO
and idiopathic detrusor overactivity, there were no significant
differences between the 2 methods in terms of side effects and
short-term efficacy. The authors reported that patient-related
factors and dosing were the major contributors to BoNT-A injec-
tions (10-12, 20).

Although the use of a higher concentration of the BoNT ensured
improved results, it also causes urinary retention, voiding dys-
function, increased postvoiding residual urine volume (PVR), and
requirement of clean intermittent catheterization (CIC). Another
important point is the possibility of developing tolerance due to
neutralizing agents against BoNT. For individuals with high initial
and recurrence doses, the initial dose of BONT should be as low as
possible, since tolerance development is rapid. The efficacy covers
a certain period and re-injections are often necessary after an av-
erage of 6-9 months (10-12, 18). After BoNT injection, urinary tract
infection (UTI) may occur between 3.6% and 44%, PVR levels of up
to 100-150 cc (0%-75%) and urinary drainage needed through CIC
are reported as high as 43%, as a side effect (21).

Use in Urology

Although BoNT injections have become widespread globally
for the past 5 years, today, the urological use of BONT-A is only
licensed for the treatment of NDO and OAB. Despite the rel-
ative evidence for the use of BONT-A in BPH, there is no high
level of evidence data for the use of BONT-A in DSD and IC/BPS
(10-12, 18).

1- Overactive Bladder-Non Neurogenic Detrusor Overactivity
Overactive bladder is defined as a syndrome characterized by uri-
nary urgency with or without urgency-associated UUL. It is often
associated with pollakuria and nocturia without a diagnosed pa-
thology or infection (10-12). Nearly 12%-17% of the population is
affected by this syndrome. Behavioral therapies are recommended
as the first-line of treatment, and pharmacological therapy in the
form of antimuscarinics and beta-3 agonists are recommended as
a second-line of treatment (11, 22). Patients who have been using
one or more different antimuscarinic agents for 3 months, often
without adequate benefit and/or inability to tolerate the side ef-
fects of the drug, are considered as refractory OAB patients (10-
12). Onabotulinum toxin A (onaBoNT-A) injections are presented
as the standard therapy for the treatment of refractory OAB, ac-
cording to the European Urology Association (EUA) and American
Urology Association guidelines (11, 23).

In a phase 3 study by Nitti et al. (24), 557 patients were treated
with 100 IU of onaBoNT-A or placebo. The authors reported a sig-
nificant decrease in UUI episodes was noted and demonstrated
a significant reduction in OAB symptoms compared to the place-
bo. The urinary retention rate was reported as 5.4%. In another
phase 3 trial by Tincello et al. (25) involving 240 female patients
with refractory OAB, 200 IU BoNT-A was injected in 122 patients
and placebo in 118 patients. The patients were followed-up for
6 months, a significant reduction in urgency and UUI were ob-
served and complete continence was also reported in one-third
of cases. The most common adverse effect was UTI (31%), and
the rate of patients that required CIC was reported as 16%.
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Onem et al. (26) prospectively evaluated 80 patients with resis-
tant OAB in the first multicentric study in Turkey. The mean uri-
nary frequency, UUI episodes, urgency episodes were decreased
(all at p<0.05), and the bladder capacity was increased both at
the third and ninth month postoperatively. There was a 57.1%
increase in quality of life scores of the patients, and there was
no significant change in the mean PVR and maximum flow
rate (Qmax). Three (3.75%) patients had urinary retention and
5 (6.25%) had urinary infection and transient hematuria. It has
been reported that re-injection requirement rates were 20% in
the third postoperative month and 63% in the ninth postopera-
tive month. In the article published by Leong Randall et al. (27),
there was a reduction in the symptoms of approximately 80%
of patients after injection, a reduction of 12%-53% in daily uri-
nary frequency, 28%-70% in urgency, 35%-87% in UUI episodes,
and an average 45% increase in maximum cystometric capacity
(MCQ). In addition, the authors noted a decrease of 54%-57% in
the Impact Questionnaire-Short Form Score and 38%-64% in the
Urogenital Distress Inventory Score.

Inarecentreview by Mangera et al. (10), there was a 29% decrease
in daily frequency, 38% in urgency, and 59% in incontinence ep-
isodes with BoNT-A injection (all at p<0.02). Urodynamically, an
increase of 58% in MCC and a 42% decrease in maximum detru-
sor pressure (MDP) were reported (p<0.04, p<0.02, respectively).
However, UTl rates (21% vs. 7%, p<0.01) and requirement of CIC
(12% vs. 0%, p<0.01) were increased when compared to the pla-
cebo. The EAU guidelines have shown that injection of 100 IU
BoNT-A into the bladder wall is superior to placebo in terms of
UUI and improvement in quality of life. There is no evidence of
decreased efficacy with recurrent injections. However, it is em-
phasized that patients should be warned about possible urinary
system infections and the potential necessity of CIC (11).

2- Neurogenic Detrusor Overactivity

Neurogenic detrusor overactivity is a type of voiding disorder,
accompanied by decreased bladder capacity, increased intraves-
ical pressure, and reduced bladder compliance with or without
incontinence. The association with vesicoureteral reflux may
cause damage to the upper urinary tract. The main goals of
treatment are to reduce involuntary contractions of the bladder,
partially block the efferent parasympathetic innervation of the
bladder, and administer CIC. The treatment method chosen var-
ies for each patient group. Pudendal nerve stimulation or sacral
root nerve stimulation in spinal cord injury patients may present
great benefit in cases with urgency (10-12, 28). Auto-augmenta-
tion enterocystoplasty and ileal conduit are complicated surgical
interventions and are considered as the last option. Intravesi-
cal capsaicin and resiniferatoxin are currently in the evaluation
phase, and research needs to be improved in this regard (18, 29).

The effects of intravesical BoNT-A injections on the detrusor
muscle in patient with SCI were first demonstrated in a non-ran-
domized retrospective study by Schurch et al. (30). In this study,
NDO patients who were refractory to anticholinergic drugs were
evaluated. Patients with low bladder compliance due to organic
detrusor muscle changes or fibrosis were excluded from the study.
BoNT-A 200-400 IU was injected into the detrusor muscle without
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trigon, and all 19 patients were followed up for 9 months with
clinical evaluation and urodynamic studies. At 36 weeks, the reflex
volume increased from 207 mL to 320 mL, with an increase of 54%,
and MCCincreased from 286 mL to 458 mL, with an increase of ap-
proximately 60% (p=0.007, and p=0.003, respectively). In addition,
MDP regressed from 62 cmH_O to 36 cmH,O (-41.9%).

Ginsberg et al. (31) published a study including 416 patients
(227 patients with multiple sclerosis [MS] and 189 patients with
SCl). Overall, 135 of these patients were injected with 200 U
onaBoNT-A, 132 with 300 IU onaBoNT-A, and 149 with place-
bo. Following the injections, improvement of MCC and MDP in
the first involuntary detrusor contraction was higher in the on-
aBoNT-A group than in the placebo group (p=0.001). Re-injec-
tion requirements were noted after 256 days in patients given
200 IU onaBoNT-A, after 254 days in patients given 300 IU ona-
BoNT-A, and after 92 days in patient given placebo. In addition,
CIC was required in 10% of the placebo group, 35% of the 200
IU onaBoNT-A group, and 42% of the 300 IU onaBoNT-A group
due to urinary retention. In a study including 71 MS patients,
Deffontaines-Rafin et al. (32) reported that UUI disappeared in
46% of the patients, NDO was not observed in urodynamic ex-
aminations, half-and-half improvement was achieved in 31% of
cases, and a significant change was not detected in 23% of the
patients, with the 300 IU onaBoNT-A injections. The mean MBC
was increased from 240 cc to 328 cc (p<0.001), and the MDP was
decreased from 61 cmH,0 to 36 cmH, O after injections. They also
found that the duration of MS was an important factor influenc-
ing treatment success (p=0.015).

In a recent review, a 63% decrease in daily incontinence frequen-
cy (p<0.01), 18% decrease in catheterization episodes (p <0.01),
63% increase in MCC, and 42% decrease in MDP were reported
with BoNT-A injections (10). In the EAU guideline, it is stated that
onaBoNT-A is a successful minimally invasive treatment method
for NDO in patients with MS or SCI, where antimuscarinic treat-
ment was ineffective. It has been emphasized that the efficacy of
onaBoNT-A is proven by randomized, placebo-controlled stud-
ies, with no loss of efficacy in repeated injections (33).

3- Interstitial Cystitis/Bladder Pain Syndrome

Interstitial cystitis/Bladder pain syndrome is defined as a set of
symptoms based on the exclusion of infection and other identifi-
able pathologies, together with symptoms, such as urgency, pol-
lakuria, pain in the bladder or pelvic region, and the sensation of
pressure (34). Despite extensive research being conducted pres-
ently, there is no definite consensus on the optimal treatment of
this clinical presentation. The main goal in the treatment of IC/
BPS should be to protect the quality of life at the optimal level
and to minimize the severity of symptoms. Although BoNT in-
jections together with hydrodistension is not an FDA-approved
treatment for this syndrome, it is commonly used in patients
because other treatment steps are not effective and worsen the
symptoms (12, 35).

Giannantoni et al. (36) reported that 200 IU BoNT-A injected into
the detrusor muscle in patients with BPS provided significant
improvement in pain, urinary frequency, voided volume, and
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bladder capacity; however, all patients had recurrent basal com-
plaints at the end of the first year. In a randomized controlled trial
including 67 patients (56 females, 11 males) by Kuo and Chan-
cellor (37), BoNT-A injections (100 IU and 200 IU) with or without
hydrodistension were compared. Only patients treated with hy-
drodistension + BoNT-A showed improvement in bladder pain
visual analog scale (VAS) and MCC. In the postoperative global
response assessment at 3 months, the success of hydrodisten-
sion + BONT-A was 80% for 200 U, 72% for 100 IU, and 48% for pa-
tients who underwent only hydrodistension. It has been report-
ed that the effect of BoONT-A lasted 12-24 months. Despite the
same efficacy, an increase in the dysuria and PVR were more fre-
quent in patients who received 200 IU BoNT-A. In a double-blind,
placebo-controlled, multicentre study, Kuo et al. (38) compared
the effects of hydrodistension + 100 IU BoNT-A injections versus
hydrodistension + saline injections on 67 patients. On the post-
operative eighth week, there was a significant decrease in VAS
(2.6 vs. —0.9, p=0.02) and an increase in MCC (+67.8 vs. —45.4,
p=0.020) compared to the placebo group. However, no changes
were observed in other urodynamic parameters and subjective
symptomes, such as frequency/nocturia.

Although the FDA approval requires extensive patient-populat-
ed, placebo-controlled studies, these studies show the efficacy
of 100 IU onaBoNT-A in the treatment of IC/BPS. The AUA recom-
mends onaBoNT-A at the fourth step of the IC/BPS treatment by
starting at 100 IU (35).

4- Detrusor Sphincter Dyssnergia

Detrusor sphincter dyssnergia is a voiding disorder resulting
from spinal lesions between the pontin and sacral voiding cen-
ters. DSD causes voiding dysfunction with external sphincter
spastic or uncoordinated contraction in patients with MS or SCI
during voiding. The treatment is based on the removal of ob-
struction. Although it is not effective, anticholinergic agents,
alpha blockers, and spasmolytic agents are used. In addition,
treatment methods, such as CIC, permanent urethral and supra-
pubic catheters, sphincterotomy, dorsal rhizotomy, are among
the modalities performed (10-12, 18, 39).

Dykstra et al. (8) explained that reversible chemical sphincterot-
omy could be performed with BoNT injections to reduce DSD in
SCI patients for the first time. BONT was injected transurethrally
or transperineally into the patients through cystoscopy under
electromyographic examination. It was performed to 2/3 differ-
ent regions of injection sites on the sphincter. Urethral pressure
profile and PVR were used as the main parameters to follow the
effect of toxin. Eight of 11 patients showed improvement. Ure-
thral pressure profiles decreased by an average of 27 cmH,0,
and PVR decreased by an average of 146 mL. The duration of the
efficiency was maintained approximately 50 days, and no side
effects were observed. In a double-blind study, Dykstra and Sidi
(40) evaluated the efficiency of BoNT injections or saline in the
treatment of DSD in 5 male patients with SCl. In 3 patients ad-
ministered BoNT injections, an average of 30 cmH,0 in the ure-
thral pressure, 122 mLin PVR, and 30 cm H,O in the bladder pres-
sures decreased after treatment. No improvement was observed
in these parameters, in 2 patients injected with saline.
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In a prospective study including 24 SCI patients, Schurch et al.
(41, 42) compared the efficacy of onedose BoNT injections (100
IU in 1 mL) versus once-monthly BoNT injections for 3 months.
In 21 of these patients, maximum urethral pressure, duration
of DSD, and urethral pressures were reduced by 48%, 47%, and
20%, respectively. There was a significant reduction in PVR (130
mL). In 8 cases, detrusor hypoactivity and bladder neck dyssyn-
ergia completely reduced voiding. No improvement in autonom-
ic dysreflexia was observed. Also, in this study, single injections
were observed to have a shorter duration (2-3 months) of effi-
cacy on voiding dysfunction when compared to repeated injec-
tions (9-13 months).

Today, BoNT activity in DSD is demonstrated in quadriplegic men
who cannot undergo catheterization and in MS patients (8, 18,
39-42). The new and standardized trials should be performed
due to lack of protocol data, differences on BoNT doses, and in-
sufficient long-term outcomes.

5- Benign Prostatic Hyperplasia

Benign prostatic hyperplasia is a common condition in older men.
The goal of treatment is to reduce BPH-related lower urinary tract
symptoms and improve quality of life. Alpha-adrenergic blockers
and 5-a reductase inhibitors used in therapy are not always effec-
tive and side effects may be seen. Currently, the gold standard
surgical procedure of BPH treatment is the transurethral resec-
tion. However, BoNT may be offered as a treatment alternative in
patients who are unfit for operation, whose general condition is
impaired, have multiple comorbidities, or do not admit operation.
BoNT-A toxin is efficacious by inhibiting autonomic efferent nerve
effects on prostate growth and contractions (12, 18).

In a prospective, randomized, placebo-controlled, double-blind
trial conducted by Maria et al. (43), which supports the thera-
peutic properties of BONT-A in BPH, 200 IU BoNT-A was intrapro-
statically injected to 15 patients in 4 mL saline,. The procedure
was performed using the transrectal ultrasound guideline per-
ineally with 2 mL per prostate lobe. Patients were followed for
19.6+3.8 months, the authors reported prostate specific antigen
(PSA) reduction in 51% of the patients and a 65% reduction in
the American Urological Association Prostate Symptom Score in
the BoNT-A group, while no significant change was observed in
the saline group. In the study by Chuang et al. (44), the BoNT-A
doses were adjusted to the measured prostate volume as 200 U
BoNT-A for those with prostate tissue above 30 mL, and 100 IU
BoNT-A for those below 30 mL and injected by perineal transrec-
tal ultrasound guidance. The International Prostate Symptom
Scores (IPSS), Qmax values, and PVR values were compared with
the preoperative values. There was a 30% improvement in lower
urinary tract symptoms and quality of life scores in both groups.
The improvement period started from the first week and main-
tained to the twelfth month. No local or systemic side effects
were observed in any of the patient. Four of the 5 patients had
urinary retention, and they voided spontaneously after 1 week.

Guercini et al. (45) administered 300 IU BoNT in patients with
prostate volume >80 cc and Qmax <10 mL/s. After a 1-month
follow-up, improvement rates were 38.7% in prostate volume,
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45.8% in average IPSS, 38.4% in PSA levels, and 64.1% in PVR. In
addition, patients’ Qmax increased to 87.8%. Park et al. (46) re-
ported symptomatic improvement in 39 of 52 patients injected
with BoNT at different doses (100-300 1U) transperineally. A de-
crease of 30.3% in IPSS, 34.4% in quality of life index, and 13.3%
in prostate volume and an increase of 15.5% in Qmax values
were observed. Currently, BONT-A is not routinely used in BPH
therapy and has not been approved by the FDA. The EAU guide-
lines also state that BoNT injection should not be recommended
in male patients lower urinary tract symptoms (level of evidence:
1a) (47). However, as shown in the studies conducted, develop-
ments are positively directed.

6- Chronic Pelvic Pain

Investigation of prostatitis began in 1998 by the National Insti-
tutes of Health (NIH) by classifying it into 4 groups: acute bacte-
rial prostatitis, chronic bacterial prostatitis, CPP syndrome, and
asymptomatic inflammatory prostatitis. Of these, type 3 chronic
prostatitis is the most common cause (95%) of CPP syndrome
(48). Due to the inadequacy of different treatment modalities,
physicians treating this group of patients have started to seek
different methods of treatment.

It was reported in 1998 for the first time by Maria et al. (49) that
there was improvement in urinary symptoms after intraprostatic
injections of BoNT in 4 patients with nonbacterial prostatitis. A
30 IU BoNT was injected to the proximal apex of these patients
in a single transperineal dose. The uroflowmetric examinations
showed significant improvement in 3 patients. None of these pa-
tients had symptoms for the following 12 months. In 2000, 11 pa-
tients with CPAS diagnosed by Zermann et al. (50) showed a sig-
nificant decrease in pain after transurethral BoNT injection. The
authors administered 200 IU BoNT-A injection transurethrally to
the perisphincteric region. In 9 of the 11 patients, subjective pain
reduction was observed, and the mean pain level (1: no pain, 10:
unbearable pain) was reduced from 7.2 to 1.6 on the VAS. In uro-
dynamic examinations performed before and after injections, a
decrease in functional urethral length, urethral closure pressure,
and PVR and an increase in mean and maximum flow rates were
observed.

Although the number of patients is limited, it is promising that
BoNT may be an effective treatment for CPP during preliminary
studies. In these studies, injection localization, methods, and
dosages vary widely. In large-scale randomized controlled trials,
the introduction of standardized treatment methods is an im-
portant need in this regard.

CONCLUSION

Botulinum toxin is currently preferred as a minimally invasive
treatment in the treatment of lower urinary tract pathologies.
The FDA approval was received for OAB and NDO, and it is wide-
ly applied throughout the world. In these patients, a significant
decrease in bladder phasic contractions and an increase in cys-
tometric capacity were observed urodynamically; moreover, a
significant decrease in the frequency of urgency, nocturia, and
pollakuria were noted. In this regard, it is stated that the num-
ber of daily pad usage decreased or full dryness was provided
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thus improving the quality of life. Patients administered with
BoNT injections should be warned about urine retention and re-
quirement of CIC. Patients should be informed that the effect of
botulinum toxin injection is temporary, repeated injections may
be necessary, and their efficacy may continue after repeated in-
jections.

Current studies are suspicious about BoNT injection in BPH and
do not clearly support it. BoNT injections are promising in CPP
and IC/BPS due to limited evidence. Similarly, although the ef-
ficacy and reliability of BoNT in DSD has been shown in small
studies, extensive, well-designed, randomized controlled trials
are needed.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - O.B.; Design - 0.B.; Supervision - I.S,;
Data Collection and/or Processing - R.O.; Analysis and/or Interpretation
- 0.B,, I.S,; Literature Search - RR.D.; Writing Manuscript - O.B,; Critical Re-
view - R.R.D.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received
no financial support.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Concept - O.B.; Design - O.B.; Supervision - i.S.; Data Col-
lection and/or Processing - R.O.; Analysis and/or Interpretation - O.B., I.S.;
Literature Search - R.R.D.; Writing Manuscript - O.B.; Critical Review - R.R.D.

Cikar Catismasi: Yazarlar cikar catismasi bildirmemiglerdir.

Finansal Destek: Yazarlar bu calisma icin finansal destek almadiklarini
beyan etmislerdir.

REFERENCES

1. Borodic GE, Joseph M, Fay L, Cozzolino D, Ferrante RJ. Botulinum
A toxin for the treatment of spasmo-dic torticollis: dysphagia and
regional toxin spread. Head Neck 1990; 12: 392-9. [CrossRef]

2. Brashear A, Lew MF, Dykstra DD, Comella CL, Factor SA, Rodnitzky
RL, et al. Safety and efficacy of NeuroBloc (botulinum toxin type B)
in type A-responsive cervical dystonia. Neurology 1999; 53: 1439-
46. [CrossRef]

3. Thwaini A, Shergill |, Radhakrishnan S, Chinegwundoh F, Thwaini H.
Botox in urology. Int Urogynecol J Pelvic Floor Dysfunct 2006; 17:
536-40. [CrossRef]

4. Schantz E, Johnson E. Preparation and characterization of botuli-
num toxin type A for human treatment. Jankovic J, editor. Neuro-
logical Disease and Therapy. New York; Marcel Dekker Inc; 1994. p.
41-9.

5. Scott AB, Rosenbaum A, Collins CA. Pharmacologic weakening of
extraocular muscles. Invest Ophtalmol Vis Sci 1973; 12: 924-7.

6.  Scott AB. Botulinum toxin injection of eyemuscles to correct strabis-
mus. Trans Am Ophtalmol Soc 1981; 79: 734-70.

7.  Dressler D, Bigalke H. Pharmacology of botulinum toxin drugs. Truong
D, Dressler D, Hallett M, editors. Manual of Botulinum Toxin Therapy.
New York; Cambridge University Press; 2009. pp. 13-22. [CrossRef]

8.  Dykstra DD, Sidi AA, Scott AB, Pagel JM, Goldish GD. Effects of bo-
tulinum A toxin on detrusor-sphincter dyssynergia in spinal cord
injury patients. J Urol 1988; 139: 919-22. [CrossRef]

20.

21.

22.

23.

24,

25.

26.

Eur ) Ther 2017; 23: 131-7

Schurch B, Stohrer M, Kramer G, Schmid DM, Gaul G, Hauri D. Botu-
linum-A toxin for treating detrusor hyperreflexia in spinal cord inju-
red patients: a new alternative to anticholinergic drugs? Preliminary
results. J Urol 2000: 164; 692-7. [CrossRef]

Mangera A, Apostolidis A, Andersson KE, Dasgupta P, Giannantoni
A, Roehrborn C, et al. An updated systematic review and statistical
comparison of standardised mean outcomes for the use of botuli-
num toxin in the management of lower urinary tract disorders. Eur
Urol 2014; 65: 981-90. [CrossRef]

Burkhard FC, Bosch JLHR, Cruz F, Lemack GE, Nambiar AK, Thiruc-
helvam N, et al. EAU Guidelines on Urinary Incontinence in Adults.
European Association of Urology 2017.

Moore DC, Cohn JA, Dmochowski RR. Use of botulinum toxin a in
the treatment of lower urinary tract disorders: a review of the litera-
ture. Toxins (Basel) 2016; 8: 88. [CrossRef]

Sloop RR, Cole BA, Escutin RO. Human response to botulinum toxin injecti-
on: type B compared with type A. Neurology 1997; 49: 189-94. [CrossRef]
Anki KR. Pharmacology and immunology of botulinum toxinseroty-
pes. J Neurol 2001; 248: 3-10. [CrossRef]

Sampaio C, Ferreira JJ, Simdes F, Rosas MJ, Magalhaes M, Correia AP,
et al. DYSBOT: A single-blind, randomized parallel study to determine
whether any differences can be detected in the efficacy and tolerabi-
lity of two formulations of botulinum toxin type A—Dysport and Bo-
tox—Assuming a ratio of 4:1. Mov Disord 1997; 12: 1013-8. [CrossRef]
Ranoux D, Gury C, Fondarai J, Mas JL, Zuber M. Respective potencies
of Botox and Dysport: A double blind, randomised, crossover study
in cervical dystonia. J Neurol Neurosurg Psychiatr 2002; 72: 459-62.
Rossetto O, Seveso M, Caccin P, Schiavo G, Monte—cucco C. Tetanus
and botulinum neurotoxins: turning bad guys into good by resear-
ch. Toxicon 2001; 39: 27-41. [CrossRef]

Demirtas A, Onur R. inkontinans Tedavisinde Botulinum Toksin Uy-
gulamalari. Onur R, Bayrak O, editors. Uriner inkontinans: Tani ve
Tedavi. Istanbul; Nobel Tip Kitabevleri; 2015. pp. 237-54.
Apostolidis A, Dasgupta P, Denys P, Elneil S, Fowler CJ, Giannantoni
A, et al. Recommendation on the use of botulinum toxin in the tre-
atment of lower urinary tract disorders and pelvic flor dysfunctions:
A European consensus report. Eur Urol 2009; 55: 100-19. [CrossRef]
Davis NF, Burke JP, Redmond EJ, Elamin S, Brady CM, Flood HD. Tri-
gonal versus extratrigonal botulinum toxin-A: A systematic review
and meta-analysis of efficacy and adverse events. Int Urogynecol J
2015; 26: 313-9. [CrossRef]

Rapp DE, Lucioni A, Katz EE, O’Connor RC, Gerber GS, Bales GT. Use of
botulinum toxin-A for the treatment of refractory overactivite bladder
symptoms: an initial experience. Urology 2004; 63: 1071-5. [CrossRef]
Irwin DE, Milsom |, Hunskaar S, Reilly K, Kopp Z, Herschorn S, et al.
Population-based survey of urinary incontinence, overactive blad-
der, and other lower urinary tract symptoms in five countries: re-
sults of the EPIC study. Eur Urol 2006; 50: 1306-14. [CrossRef]
Gormley EA, Lightner DJ, Burgio KL, Chai TC, Clemens JQ, Culkin DJ,
et al. American Urological Association.; Society of Urodynamics, Fe-
male Pelvic Medicine & Urogenital Reconstruction. Diagnosis and
treatment of overactive bladder (non-neurogenic) in adults: AUA/
SUFU guideline. J Urol 2012; 188: 2455-63. [CrossRef]

Nitti VW, Dmochowski R, Herschorn S, Sand P, Thompson C, Nardo C, et
al. OnabotulinumtoxinA for the treatment of patients with overactive
bladder and urinary incontinence: results of a phase 3, randomized,
placebo control-led trial. J Urol 2013; 189: 2186-93. [CrossRef]
Tincello DG, Kenyon S, Abrams KR, Mayne C, Toozs-Hobson P, Taylor D,
et al. Botulinum toxin a versus placebo for refractory detrusor overac-
tivity in women: a randomised blinded placebo-controlled trial of 240
women (the RELAX study). Eur Urol 2012; 62: 507-14. [CrossRef]
Onem K, Bayrak O, Demirtas A, Coskun B, Dincer M, Kocak |, et al.
Turkish Urology Academy, Incontinence/Neurourology Study
Group. Efficacy and safety of onabotulinumtoxinA injection in pa-


https://doi.org/10.1002/hed.2880120504
https://doi.org/10.1212/WNL.53.7.1439
https://doi.org/10.1007/s00192-005-0028-z
https://doi.org/10.1017/CBO9780511575761.005
https://doi.org/10.1016/S0022-5347(17)42717-0
https://doi.org/10.1016/S0022-5347(05)67283-7
https://doi.org/10.1016/j.eururo.2013.10.033
https://doi.org/10.3390/toxins8040088
https://doi.org/10.1212/WNL.49.1.189
https://doi.org/10.1007/PL00007816
https://doi.org/10.1002/mds.870120627
https://doi.org/10.1016/S0041-0101(00)00163-X
https://doi.org/10.1016/j.eururo.2008.09.009
https://doi.org/10.1007/s00192-014-2499-2
https://doi.org/10.1016/j.urology.2004.01.041
https://doi.org/10.1016/j.eururo.2006.09.019
https://doi.org/10.1016/j.juro.2012.09.079
https://doi.org/10.1016/j.juro.2012.10.017
https://doi.org/10.1016/j.eururo.2011.12.056

Eur J Ther 2017; 23: 131-7

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.

tients with refractory overactive bladder: First multicentric study in
Turkish population. Neurourol Urodyn. 2017 Apr 13. doi: 10.1002/
nau.23286. [Epub ahead of print]. [CrossRef]

Leong Randall K, De Wachter Stefan GG, van Kerrebroeck Philip EV.
Current information on sacral neuromodulation and botulinum
toxin treatment for refractory idiopathic overactive bladder syndro-
me: a review. Urol Int 2010; 84: 245-53. [CrossRef]

Lawrence GW, Aoki KR, Dolly JO. Excitatory cholinergic and puriner-
gicsignaling in bladder are equally susceptible to botulinum neuro-
toxin a consistent with co-release of transmitters from efferent fi-
bers. J Pharmacol Exp Ther 2010; 334: 1080-6. [CrossRef]

Cruz F, Guimaraes M, Silva C, Reis M. Suppression of bladder hyperref-
lexia by intravesical resiniferatoxin. Lancet 1997; 350: 640-1. [CrossRef]
Schurch B, Schmid DM, Stohrer M. Treatment of neurogenic inconti-
nence with botulinum toxin A. N Engl J Med 2000; 342: 665. [CrossRef]
Ginsberg D, Gousse A, Keppenne, Sievert KD, Thompson C, Lam W,
et al. Phase 3 efficacy and tolerability study of Onabotulinumtoxin
A for urinary incontinence from neurogenic detrusor overactivity. J
Urol 2012; 187: 2131-9. [CrossRef]

Deffontaines-Rufin S, Weil M, Verollet D, Peyrat L, Amarenco G. Botuli-
num toxin A for the treatment of neurogenic detrusor overactivity in
multiple sclerosis patients. Int Braz J Urol 2011; 37: 642-8. [CrossRef]
Blok B, Pannek J, Castro-Diaz D, del Popolo G, Groen J, Hamid R, et al.
EAU Guidelines on Neuro-Urology. European Association of Urology
2017.

Koziol JA. Epidemiology of interstitial cystitis. Urol Clin North Am
1994; 21:7.

Hanno PM, Erickson D, Moldwin R, Faraday MM. American Urologi-
cal Association. Diagnosis and treatment of interstitial cystitis/blad-
der pain syndrome: AUA guideline amendment. J Urol 2015; 193:
1545-53. [CrossRef]

Giannantoni A, Porena M, Costantini E, Zucchi A, Mearini L, Mearini E.
Botulinum A toxin intravesical injection in patients with painful blad-
der syndrome: 1-year followup. J Urol 2008; 179: 1031-4. [CrossRef]
Kuo HC, Chancellor MB. Comparison of intravesical botulinum toxin
type A injections plus hydrodistention with hydrodistention alone
for the treatment of refractory interstitial cystitis/painful bladder
syndrome. BJU Int 2009; 104: 657-61. [CrossRef]

Kuo HC, Jiang YH, Tsai YC, Kuo YC. Intravesical botulinum toxin-A
injections reduce bladder pain of interstitial cystitis/bladder pain
syndrome refractory to conventional treatment—A prospective,
multicenter, randomized, double-blind, placebo-controlled clinical
trial. Neurourol Urodyn 2016; 35: 609-14. [CrossRef]

Kilicarslan H, Ayan S, Vuruskan H, Gokce G, Gultekin EY. Treatment
of detrusor sphincter dyssynergia with baclofen and doxazosin. Int
Urol Nephrol 2006; 38: 537-41. [CrossRef]

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

Bayrak et al. Use of botulinum toxin in urology

Dykstra DD, Sidi AA. Treatment of detrusor-sphincter dyssynergia
with botulinum-A toxin: a double-blind study. Arch Phys Med Reha-
bil 1990; 71: 24-6.

Schurch B, Hauri D, Rodic B, Curt A, Meyer M, Rossier AB. Botuli-
num-A toxin as a treatment of detrusor-sphincter dyssynergia: a
prospective study in 24 spinal cord injury patients. J Urol 1996; 155:
1023-9. [CrossRef]

Schurch B, Schmid DM, Knapp P. An update on the treatment of
detrusor-sphincter dyssynergia with botulinum toxin type A. Eur J
Neurol 1999; 6: 83-9. [CrossRef]

Maria G, Brisinda G, Civello IM, Bentivoglio AR, Sganga G, Albanese
A. Relief by botulinum toxin of voiding dysfunction due to benign
prostatic hyperplasia: results of a randomized, placebo-cont-rolled
study. Urology 2003; 62: 259-64. [CrossRef]

Chuang YC, Chiang PH, Yoshimura N, De Miguel F, Chancellor MB.
Sustained beneficial effects of intraprostatic botulinum toxin type
A on lower urinary tract symptoms and quality of life in men with
be-nign prostatic hyperplasia. BJU Int 2006; 98: 1033-7. [CrossRef]
Guercini F, Giannantoni A, Bard RL, Brisinda G, Cadeddu F, Maria G,
et al. Intraprostatic botulin toxin injection in patients with severe
benign prostatic hyperplasia: a multicenter feasibility study. J Urol
2005; 173:376-7.

Park DS, Cho TW, Lee YK, Lee YT, Hong YK, Jang WK. Evalution of
short term clinical effects and presumptive mechanism of botuli-
num toxin type A as a treatment modality of benign prostatic hy-
perplasia. Yonsei Med J 2006; 47: 706-14. [CrossRef]

Gravas S, Bach T, Drake M, Gacci M, Gratzke C, Herrmann TRW, et
al. EAU Guidelines on Management of Non-Neurogenic Male Lower
Urinary Tract Symptoms (LUTS), incl. Benign Prostatic Obstruction
(BPO). European Association of Urology 2017.

Krieger JN, Nyberg L Jr, Nickel JC. NIH consensus definition and clas-
sification of prostatitis. JAMA 1999; 282: 236-7. [CrossRef]

Maria G, Brisinda G, Civello IM, Bentivoglio AR, Sganga G, Albanese
A. Relief by botulinum toxin of voiding dysfunction due to benign
prostatic hyperplasia: results of a randomized, placebo-controlled
study. Urology 2003; 62: 259-64. [CrossRef]

Zermann D, Ishigooka M, Schubert J, Schmidt RA. Perisphincteric in-
jection of botulinum toxin type A - A treatment option for patients
with chronic prostatic pain? Eur Urol 2000; 38: 393-9. [CrossRef]

How to cite:

Bayrak O, Seckiner I, Onur R, Dmochowski RR. Use of Botuli-
num Toxin in Urology: A Literature Review. Eur J Ther 2017;
23:131-7.

137


https://doi.org/10.1002/nau.23286
https://doi.org/10.1159/000288223
https://doi.org/10.1124/jpet.110.169342
https://doi.org/10.1016/S0140-6736(05)63330-2
https://doi.org/10.1056/NEJM200003023420918
https://doi.org/10.1016/j.juro.2012.01.125
https://doi.org/10.1590/S1677-55382011000500012
https://doi.org/10.1016/j.juro.2015.01.086
https://doi.org/10.1016/j.juro.2007.10.032
https://doi.org/10.1111/j.1464-410X.2009.08495.x
https://doi.org/10.1002/nau.22760
https://doi.org/10.1007/s11255-006-0071-9
https://doi.org/10.1016/S0022-5347(01)66376-6
https://doi.org/10.1111/j.1468-1331.1999.tb00041.x
https://doi.org/10.1016/S0090-4295(03)00477-1
https://doi.org/10.1111/j.1464-410X.2006.06479.x
https://doi.org/10.3349/ymj.2006.47.5.706
https://doi.org/10.1001/jama.282.3.236
https://doi.org/10.1016/S0090-4295(03)00477-1
https://doi.org/10.1159/000020314

European Journal of Therapeutics DOI: 10.5152/EurTher.2017.31

Original Investigation / Ozgiin Arastirma

Smoking status and effects of happiness on

smoking in Turkish pregnant women

Turk gebe kadinlarin sigara kullanim durumu ve mutlulugun
sigara kullanimina etkisi
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ABSTRACT

Objective: The aim of this research was to explore smoking during pregnancy, features of pregnant women who smoke, factors
that affect smoking during pregnancy, and effects of anxiety and happiness on smoking during pregnancy.

Methods: This was a cross-sectional and analytical study. The study was conducted at 16 family health centers in Aydin, Turkey.
In total, 187 pregnant women were selected through stratified random sampling. Data were collected using a questionnaire de-
veloped by researchers (D.S, H.A,) the Beck Anxiety Inventory, and Oxford Happiness Questionnaire. Data obtained were analyzed
using descriptive statistics, Chi-square test, logistic regression analysis, Kolmogorov-Smirnov test, Mann-Whitney U test, and re-
ceiver operating characteristic analysis.

Results: The rate of smoking was 32.1% before pregnancy and 13.9% during pregnancy. Not having a civil marriage and moving to
another place increased smoking. There was a statistically significant difference in the smoking status and the number of cigarettes
smoked before and during pregnancy between the groups. Smoking of spouses and other people increased the number of smok-
ing women. There was no statistically significant difference (U=-1.465, p=0.143) between anxiety scores and smoking during preg-
nancy; however, the difference between happiness scores and smoking during pregnancy was significant (U=-2.804, p=0.005).
Conclusion: Feeling happy, smoking spouses or other people around the women, and the number of cigarettes smoked before
pregnancy were found to affect smoking during pregnancy.

Keywords: Smoking, pregnancy, happiness and anxiety

oz

Amag: Bu arastirmanin amaci gebelikte sigara icme durumu, sigara icen gebelerin &zellikleri, gebelikte sigara icmeyi etkileyen
faktorler, anksiyete ve mutluluk durumunun sigara icme Uzerine etkilerini belirmektir.

Yontemler: Bu arastirma analitik-kesitsel bir arastirmadir. Arastirma Aydin il merkezindeki 16 aile sagligi merkezinde yuritilmus-
tlr. Arastirma tabakali rastgele 6rnekleme yontemiile secilen 187 gebe ile gergeklestirilmistir. Veriler arastirmacinin hazirladigr an-
ket formu, Beck Anksiyete Olcegi ve Oxford Mutluluk Olcegi Kisa Formu ile toplanmistir. Verilerin degerlendirilmesinde tanimlayici
istatistikler, ki kare, lojistik regresyon analizi, Kolmogorov-Smirnov ve Mann-Whitney U testi analizi kullaniimistir.

Bulgular: Kadinlarin sigara kullanma orani gebelik 6ncesi %32,1 ve gebelikte %13,9 olarak bulunmustur. Resmi nikahli olmamasi,
gebelerin tasinma durumu yasamasi sigara icmeyi artirmaktadir. Gebelik 6ncesi sigara kullanma ve icilen sigara sayisi ile gebelikte
sigara kullanimi arasinda yapilan istatistiksel analizde gruplar arasi fark oldugu bulunmustur. Esinin ya da baska birinin gebe ile
ayni ortamda sigara icmesi de gebenin sigara igmesini arttirdigi gortilmustiir. Gebelerin anksiyete 6lcek puanlari ile gebelikte si-
gara kullanimi arasinda yapilan istatistiksel analizde gruplar arasi farkin olmadigi, fakat mutluluk 6lcek puanlari ile gebelikte sigara
kullanimi arasinda gruplar arasi farkin anlamli oldugu bulunmustur

Sonug: Mutlu olmasi, esinin veya bagska birinin gebenin yaninda sigara icmesi, gebelik 6ncesi sigara icmesi, icilen sigara miktarinin
gebelikte sigara kullanmayi etkiledigi belirlenmistir.

Anahtar kelimeler: Sigara icme, gebelik, mutluluk, anksiyete

INTRODUCTION has reduced in recent years, it has still shown to be common in
There is an increase in the number of pregnant smokers be-  recent research (9%-46%) (1). According to the Centers for Dis-
cause smoking is widespread in the society, 90% of smokers start ease Control and Prevention (2015), approximately 10% of wom-
smoking before the age of 20 years, and the number of female en are reported to smoke during the last 3 months of pregnan-
smokers has increased. Globally, although smoking in pregnancy cy (2). Of all women who smoked 3 months before pregnancy,

This study has been presented as a poster in the 15 National Nursing Congress, 10-12 September 2015, Erzurum, Turkey.
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55% quit during pregnancy. The rate of smoking in a pregnant
population in France has been reported as 25.1% (3). In a field
study from Germany [Schneider et al. (4)], the rate of smoking
during pregnancy was found to be 13%. In a study in Lebanon,
out of 102 smokers, only 21% stopped smoking, but 79% contin-
ued smoking in their pregnancy (5). The rate of smoking during
pregnancy has been reported as 14.8% in a study conducted in
Lithuania (6). According to Turkish Population and Health Study
(TPHS; 2008), 11.4% of pregnant women smoke (7). A rise in
the rate of smoking in a society increases smoking-related risks
during pregnancy (8).

Thereis high risk of low birth weight, intrauterine growth retarda-
tion (IUGG), and sudden infant death syndrome due to smoking
in pregnancy. In addition, the incidence of major birth defects in-
creases. It has been reported that the incidence of cleft palate is
higher among women smoking during the first trimester of their
pregnancy. Smoking can also have effects on the respiratory sys-
tem, such as deficiencies in the pulmonary functions, wheeze
in the early infantile period, asthma, and lower respiratory tract
infections. Effects of smoking on mental health and behavior in-
clude learning difficulties; hyperactivity; low intelligent quotient;
mental retardation; behavioral, psychiatric, and cognitive side
effects in childhood; attention deficit disorder; and low academ-
ic performance. Pregnant women can experience spontaneous
abortion, placenta previa, abruptio placenta, early membrane
rupture, placental hypertrophy, implantation dysfunction, hy-
pertension, and preeclampsia (9, 10). Smoking in pregnancy is
responsible for 5% of all newborn deaths, 10%-15% of preterm
births, and 20%-30% of cases of low birth weight (11). In a study
by Inoue et al. (12), a significant relation was found between
the infant’s height and weight and the mother’s smoking status
during pregnancy; however, the infant’s height and weight was
not significantly related to the father’s smoking. They added that
both the father’s and the mother’s smoking habit increased the
risk of short stature.

Most people unable to overcome tobacco addiction note that
they fail to quit smoking since they cannot manage stress. One-
fourth of ex-smokers start to smoke again due to failure to man-
age stress (13). Pregnancy is considered a period during which
many changes occur in the lives of pregnant women. Age at
pregnancy, socio-economic status, low education levels, anxi-
ety during pregnancy, and psycho-social stress play a role in in-
creased smoking (14). In a study by Kose et al. (15), the most fre-
quent reason to start smoking among women is stress (33.1%).
One study revealed that depressed women were 4 times more
likely to smoke during their pregnancy than were non-depressed
women (16). As happiness scores during pregnancy increase, the
rate of smoking decreases. Being happy during pregnancy has a
positive effect on health behaviors (14).

Smoking during pregnancy is a health problem that prevents
raising healthy generations due to its harmful effects on mothers
and their babies. In fact, pregnancy is an opportunity for smok-
ing women to give up this habit (17). Pregnancy itself has a sup-
porting role in one’s life and offering information about harmful
effects of smoking can be an appropriate way of motivation (11).

Sénmez and Aksu. Smoking and happiness in pregnancy

It has been reported that quitting smoking in pregnancy, regard-
less of trimesters, will improve pregnancy outcomes. Health pro-
fessionals should revise their in-service training programs so that
the rate of people ceasing to smoke can rise (17).

This study was performed to determine the rate of smoking in
pregnancy, features of smoking pregnant women, effects of anx-
iety in pregnancy on smoking, effects of happiness in pregnancy
on smoking, and factors affecting smoking during pregnancy.

METHODS

Design and Participants

This study has a cross-sectional analytical design and was con-
ducted in 16 family health centers in Aydin, Turkey, between De-
cember 2, 2013, and April 11, 2014. The study population includ-
ed pregnant women receiving care at family health centers in
the city of Aydin during the study period. The study sample was
created through stratified random sampling and included 187
volunteering pregnant women in their first, second, and third
trimesters. Inclusion criteria were being literate, not diagnosed
with any chronic diseases or psychiatric disorders, and aged 15-
49 years.

Questionnaires and Interviews

Data were collected with a questionnaire developed by re-
searchers (D.S, H.A), the Beck’s Anxiety Inventory (BAI), and a
short form of the Oxford Happiness Questionnaire (OHQ-SF).
The questionnaire developed by the researcher composed of a
total of 42 questions, of which 12 were open-ended and 30 were
closed-ended questions. Of the 42 questions, 11 were about so-
cio-demographic features, 16 were about social and psycholog-
ical problems, 4 were about marriage, and 11 were about smok-
ing status of the women and their spouses.

BAl is a self-rating scale developed by Beck et al. (18) to deter-
mine the frequency of anxiety experienced by individuals. The
inventory is a 21-item, 4-point Likert scale, and each item is
scored ranging from 0 to 3 (0: never, 1: mild, 2: moderate, and
3: severe). The lowest and the highest scores to be obtained are
0 and 63, respectively. High scores indicate severe anxiety. The
validity and reliability for the Turkish population were tested by
Ulusoy et al. (19). They found that the Cronbach’s alpha internal
consistency coefficient was 0.93 . In the present study, Cron-
bach’s alpha was 0.83.

OHQ-SF was developed by Hills and Argyle (20) to evaluate hap-
piness levels and is composed of 8 items. The validity and reliabil-
ity for the Turkish population were tested by Dogan and Cotok
(21). Internal consistency and test and re-test coefficients of the
questionnaire were 0.74 and 0.85, respectively. A factor analysis
of the questionnaire showed a one-factor structure. The original
version of the questionnaire is a 6-point Likert scale (1: com-
pletely disagree, 6: completely agree). The Turkish version of the
questionnaire is a 5-point Likert scale since more than 5 choices
in Turkish causes difficulty in meaning and understandability,
as the meanings of the choices can be very similar and can be
difficult for respondents to discriminate between them. Items 1
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and 7 were scored in the reverse order. The minimum and maxi-
mum scores to be obtained from the questionnaire are 5 and 35,
respectively. Higher scores indicate higher levels of happiness.
However, the questionnaire does not have a cut-off point. In ad-
dition, the Turkish version of the OHQ-SF is a self-report Likert
scale composed of 7 items (1: completely disagree and 5: com-
pletely agree) (21). The Cronbach’s alpha value of the OHQ-SF in
this study was 0.64.

The pregnant women accepting to participate in the study were
given the questionnaires and explained how to complete them.
The women self-completed the questionnaires and requested
the researcher to explain a question in case of lack of under-
standing. The participants completed all the data collection tools
in 20-25 minutes.

Ethics

The ethical approval was obtained from the Public Health Direc-
torate of Aydin Municipality and the Non-Interventional Clinical
Research Ethical Committee of Adnan Menderes University. All
procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional
and/or national research committee and with the 1964 Helsin-
ki declaration and its later amendments or comparable ethical
standards.

Statistical Analysis

Obtained data were analyzed using Statistical Package for the
Social Sciences Version 16.0 (SPSS Inc.; Chicago, IL, USA). Descrip-
tive statistics (numbers, percentages, and means), Chi-square
test (Yates's correction for continuity and Fisher’s and Monte
Carlo Exact tests), and logistic regression analysis were used.
Kolmogorov-Smirnov test was utilized to determine wheth-
er data were normally distributed. Since data about age were
normally distributed, meanztstandard deviation as descriptive
statistics was used for the analysis, and since data about other
variables were not normally distributed, median as descriptive
statistics (25%-75%) was used for analysis. Mann-Whitney U test
was used to compare groups when data were not normally dis-
tributed. Receiver operating curve (ROC) analysis was employed
to determine the cut-off point of smoking-related continuous
variables. The Cronbach’s alpha values for BAl and OHQ-SF were
determined using reliability analysis.

RESULTS

Out of all the smoking women, 42.3% were high school grad-
uates, 73.1% were housewives, 61.5% had an income equal to
their expenses, 96.2% had a health insurance, 88.5% were living
with their spouses and children, and 80,8% lived in a city for
most of their life. In addition, 11.5% women were living with their
spouses’ families. Table 1 shows the socio-demographic features
of the women.

The most frequent stressor experienced by the women was fi-
nancial problems (14.4%), followed by unemployment (8.6%),
presence of a severe disease in a family member (5.9%), death of
a family member (5.3%), moving to another place (5.3%), marital
problems (2.1%), and changing job (0.5%). Most of the women
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Table 1. Socio-demographic features of the women

Socio-demographic features n (187)

of Nonsmokers mean+SD %
Age, years 27.8+5.1
Duration of marriage years 6.0+4.76

Marital status

Civil marriage 176 94.1
Religious marriage 11 5.9
Education

Primary school 53 28.3
Secondary school 43 23.0
High school 55 29.4
University or higher education levels 36 19.3
Occupation

Housewife 150 80.2
Officer 9 4.8
Tradesman 4 2.1
Private sector 20 10.7
Having one’s own business 3 1.6
Worker 1 0.6
Income

Lower than expenses 47 25.1
Equal to expenses 127 67.9
Higher than expenses 13 7
Having an extended family

Yes 35 18.7
No 152 81.3
Place of residence where women lived for most of their life
Village 25 13.3
Small town 5 2.7
Town 22 11.8
City 135 72.2
Socio-demographic features of smokers n (26) %
Education

Primary school 9 34.6
Secondary school 4 15.4
High school 11 42.3
University or higher education levels 2 7.7
Having a job providing income

Yes 25 96.2
No 1 3.8
Income

Less than expenses 9 34.6
Equal to expenses 16 61.5
Higher than expenses 1 3.8
Having a health insurance

Yes 25 96.2
No 1 3.8
Family structure

Nuclear family 23 88.5
Extended family 3 11.5
Place of residence where women lived for most of their life
Village 1 3.8
Small town 1 3.8
Town 3 11.5
City 21 80.8

SD: standard deviation




Eur J Ther 2017; 23: 138-45

Table 2. Stressors experienced by the women

Stressors experienced by the women n %
Financial problems

Yes 27 14.4
No 160 85.6
Death of a family member

Yes 10 5.3
No 177 94.7
Moving

Yes 10 5.3
No 177 94.7
Changing job

Yes 1 0.5
No 186 99.5
Marital problems

Yes 4 2.1
No 183 97.9
Severe illness of a family member

Yes 11 5.9
No 176 94.1
Unemployment

Yes 16 8.6
No 171 91.4
Experiencing miscellaneous problems

Yes 6 3.2
No 181 96.8
Satisfaction with marriage

Yes 185 98.9
No 2 1.1
Experiencing a marital problem at the time of the study
Yes 9 4.8
No 178 95.2
Presence of spouses’ problems

Yes 179 95.7
No 8 4.3

were satisfied with their marriage (98.9%) and did not have any
marital problems recently (95.2%). Table 2 summarizes stressors
experienced by the women.

In total, 66.8% of women received training to stop smoking
during their antenatal screening; 54.8% of them were noted to
receive the training mostly from midwives. Overall, 32.1% of
the women smoked before pregnancy and 40% of the smok-
ers smoked 6-10 cigarettes a day; 13.9% of the women smoked
during their pregnancy and 57.7% of the smokers smoked 1-5
cigarettes a day. In addition, 57.7% of the smokers were very wor-
ried about harmful effects of smoking on their babies, while 7.7%
of the smokers were not worried about it. The passive smokers’
rate was 55.6%; 62% of the smokers smoked in the same envi-
ronment as other smokers and at least 1-5 cigarettes a day. Also,
17.1% of the smokers smoked together with a person except
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their husbands; 80.8% of the women noted that they smoked
because of habit (Table 3a).

In total, 84.6% of the women wanted to stop smoking and 50%
of them wanted to do so to avoid its harm on their babies. The
most frequent reason for stopping smoking was avoidance of
harm on babies (77.8%), followed by nausea and vomiting, dis-
turbing effects of its smell, disgust, pressure and support from
others, and pressure and support from spouses. The women
quitting smoking did not receive recommendations and support
about the issue from nurses, midwives, or doctors (Table 3b).

The mean BAI score was 11.0 (min-max=>5.0-17.25) in the smok-
ers and 8.0 (min-max=4.0-13.0) in the nonsmokers without a sig-
nificant difference (U=—1.465; p=0.143). The mean OHQ-SF score
was 26.0 (min-max=23.75-29.0) in the smokers and 28.0 (min-
max=26.0-31.0) in the nonsmokers with a significant difference
(U=-2.804; p=0.005).

According to the ROC analysis, the cut-off point for the happi-
ness score was 27 (area below the ROC curve: 0.671; p=0.005).
The women were divided into 2 groups: those with a happiness
score <27, i.e., the unhappy group, and those with a happiness
score of >27, i.e., the happy group. The unhappy group smoked
2.938 times more than the happy group (p=0.012; odds ratio
[OR]=2.938; 95% confidence interval [CI]=1.238-6.998).

There was no significant difference in the smoking status in terms
of demographic features except for marital status. The women
without a civil marriage smoked more than those with a civil
marriage did, with a significant difference (x’>=0.009; p=0.009). In
fact, those without a civil marriage smoked 6.15 times more than
those with a civil marriage did.

The rate of smoking was significantly higher among the women
who moved to new homes during their pregnancy than those
who did not (x*=0.035; p=0.035). Indeed, the women moving
to a new place smoked 4.697 times more than those who did
not (OR=4.697; 95% Cl=1.228-17.967). Financial problems, un-
employment, presence of a severe disease in a family member,
death of a family member, and marital problems did not cause a
significant difference in terms of smoking.

There was a significant difference in smoking during pregnancy
between the women smoking in the antenatal period and those
not smoking in the antenatal period (x*=60.352; p<0.0005). The
higher the number of cigarettes the women smoked before preg-
nancy, the more likely they were to continue smoking during
pregnancy. The higher the number of cigarettes was smoked in
the antenatal period, the higher the number of cigarettes during
pregnancy (x’=7.716; p=0.021).

The women whose spouses smoked in the same environment as
them smoked significantly more than those whose spouses did
not smoke in the same place (x’=21.426; p<0.0005), with a risk
of smoking 9,324 times higher (OR=9.324; 95% Cl=3.326-26.139).
The women smoked significantly more when someone other
than their spouses smoked in the same place as them (x*=0.021;
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Table 3a. Smoking status of the women |

Table 3b. Smoking status of the women |l

Information about the smoking status of

What do the women think about their

the women n % smoking habit? n %
Did they receive education to stop smoking during antenatal Does smoking harm them and their babies?
visits? Yes 0 0.0
Yes 62 33.2 No 26 100
No 125 66.8 .
. . Do they want to stop smoking?
Who offered education to stop smoking? Ve 22 846
Midwives 34 5458 s '
Doctors 6 9.7 No _ 4 154
Midwives and doctors 22 355 Why do they want to stop smoking?
Did they smoke before pregnancy? To protect their babies’ health 13 50.0
Yes 60 32.1 To protect their health and their babies’ health 9 34.6
No 127 679 To protect their own health 4 15.4
How many cigarettes a day did they smoke before Why do they stop smoking during their
pregnancy? (n=60) pregnancy? (n=34) %
1-5 19 317 Nausea and vomiting
6-10 24 40.0 Yes 14 412
>11 17 28.3 No 20 58.8
: : : =

Did they smoke during their pregnancy? The idea that smoking gives harm to their babies
Yes 26 139 Y 27 794
No 161 86.1 Nes > e
How many cigarettes did they smoke during their o . :
pregnancy? (n=26) Bad smell of smoking
1-5 15 57.7 Yes 8 23.5
6-10 9 34.6 No 26 76.5
=11 2 7.7 Feeling disgusted
How much worried were they due to smoking? Yes 5 14.7
Ext_remely 15 57.7 No 29 85.3
Qf"te . 1LE Pressure and support from spouses
Slightly 6 23.1 Y 1 29
Never 2 77 e '
Do they know what passive smoking is? No 33 97.1
Yes 104 55.6 Pressure and support from people around
No 83 44.4 Yes 3 8.8
Do the spouses smoke in the same room as their wives? No 31 91.2
Yes 71 38.0 Recommendations and support from nurses
No 116 62.0 Yes 0 0.0
How many cigarettes do their spouses smoke in the same No 34 100.0
room as them? (n=71) Recommendations and support from doctors
1-5 30 42.2

Yes 0 0.0
6-10 17 24.0 N 34 100.0
>11 24 338 ° :

Is there anyone smoking in the same room as the women
except for their spouses?

Yes 32 17.1
No 155 82.9
Why do the women smoke during their

pregnancy? (n=26) %
Because their spouses smoke

Yes 2 7.7
No 24 92.3

Because they have been smoking for years/it has been their
habit

Yes 21  80.8
No 5 19.2
Because they think it helps to solve their problems

Yes 4 15.4

No 22 84.6

p=0.021). This situation caused an increase in the number of cig-
arettes smoked by 3.176 times (OR=3.176; 95% Cl=1.265-7.976).

DISCUSSION

Only one stressor, moving homes, was found to increase smoking
significantly. Financial problems, unemployment, presence of a
severe disease in a family member, death of a family member,
and marital problems did not cause a significant difference for
smoking. Satisfaction with marriage, having problems related to
marriage, and having a good relationship with spouses did not
cause a difference for smoking. It can be suggested that moving
home is a condition causing severe stress. However, in a study by
Beijers et al. (22), no significant relation was found between the
severity of stressful events and starting smoking.
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It was noted that 13.9% of the women smoked during their preg-
nancy. Most of the women smoked 1-5 cigarettes a day during
this period. The rate of smoking during pregnancy was reported
to be 13% by Schneider et al. (4), 12%-25% by Lumley et al. (16),
and 14.4% by Chomba et al. (23), which are consistent with the
results of the present study. It was reported to be 25.1% by Go-
mez et al. (3), 42% by Jabbour et al. (5), and 48% by Vivilaki et al.
(24), which are higher than that in the present study. In the study
on smoking during pregnancy in the low- and middle-income
countries by Caleyachetty et al. (25), the highest and the lowest
rates of smoking were found in South Asia (5.1%) and Africa (2%),
respectively . These rates are lower than the ones in Turkey and
Europe.

The rate of smoking in pregnancy in Turkey was reported to be
11.6% by Dogu and Berkiten (14), 12.8% by Altiparmak et al. (26),
and 14.8% by Karcaaltingaba et al. (27), which are consistent
with that found in the current study, and the rate was reported
as 54.8% by Durualp et al. (8), which is higher than that in this
study. According to TPHS, 15% of the pregnant women were
smoking in 2003 and it decreased to 11.4% in 2008 (7). The fact
that 1 in every 10 pregnant women smokes has been reported in
the studies to be a serious problem.

Some studies have shown that the number of cigarettes smoked
in pregnancy is 1-5 a day (14, 26). TPHS revealed that the mean
number of cigarettes smoked daily in pregnancy was 10 in 2008
(7). Marakoglu and Erdem (28) reported that 86.6% of the wom-
en were smoking continuously during their pregnancy, with 10
cigarettes daily. The aforementioned rates of smoking are high-
er than that found in the present study. The severity of preterm
birth risk is proportional to the number of cigarettes smoked.
The most severe effect appears in women smoking >10 ciga-
rettes daily (29). As the number of cigarettes increases, harm in-
flicted on women and their babies also increases.

More than one-half of the women (57.7%) were worried due to
their smoking in their pregnancy. Dogu and Berkiten (14) found
that 52.8% of the women were very worried about their babies’
health and that only 2% of the women were not worried about
it. Even if it is a small percentage, the presence of women never
anxious about their babies"health is actually disturbing.

Thirty-eight percent of the women’s spouses were smoking in
the same environment as them. The spouses (42.2%) were smok-
ing at least 1-5 cigarettes a day. Also, 17.1% of the women were
accompanied by someone other than their spouses. The rate of
the women accompanied by their spouses while smoking was
reported to be 53.6% by Dogu and Berkiten (14), 70.2% by Al-
tiparmak et al. (26), and 55,4% by Durualp et al. (8). The forego-
ing reported rates are higher than that in the present study. The
rate of the women accompanied by someone other than their
spouses was reported to be 35.9% by Nakamura et al. (30), 31.9%
by Altiparmak et al. (26), and 56.2% by Durualp et al. (8). Kadir et
al. (31) investigated passive smoking in pregnant women in Lat-
in America, Africa, and South Asia and found that smoking was
most frequently allowed at home in Pakistan (91.6%). The report-
ed rates of pregnant women accompanied by their spouses or
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others while smoking are higher than those found in the current
study. These high rates suggest that people do not have suffi-
cient information about effects of passive smoking on pregnant
women and their babies.

While most of the pregnant women were planning to stop smok-
ing, some proportion of the women did not have such a plan.
One-half of the women planning to stop smoking in pregnancy
noted that their primary aim was to protect their babies’ health.
Most of the pregnant women had already stopped smoking
(77.8%) in case it harmed their babies, which is consistent with
the results of the studies by Marakoglu and Erdem (28), Dogu
and Berkiten (14), and Durualp et al. (8). In a study by Vivilaki et al.
(24), 83.3% of the women wanted to stop smoking during preg-
nancy, but 45.1% of them achieved their goal. Moreover, 55.8%
of the women continuing to smoke during their pregnancy did
so because they could not achieve it, and 9.3% of the women
continuing to smoke did so because they did not consider it as
an important health problem. The finding that the mothers quit
smoking for protection of their babies’health is favorable, and in-
deed pregnancy can be considered an opportunity for smokers
to give up their habit.

None of the women stopping smoking reported that they re-
ceived recommendations or support about the issue from nurs-
es. In a study by Marakoglu and Sezer (9), 29% of the pregnant
women were found to be given recommendations to stop smok-
ing, and 18% were found to be provided guidance for the issue.
In a study by Marakoglu and Erdem (28), 6.8% and 4.5% of the
pregnant women were recommended to stop smoking and of-
fered support and guidance by physicians, respectively. In addi-
tion, 4.5% and 6.8% of the pregnant women were recommended
to quit smoking and provided support and guidance by nurses,
respectively. This evidence shows that a very low rate of smoking
pregnant women could receive help from physicians and nurses
about elimination of their habit. In the present study, the finding
that none of the women could be offered help about cessation
of smoking is striking. This suggests that health professionals are
not very aware of effects of smoking during pregnancy.

The analysis of the relation between demographic features and
smoking showed that a higher rate of the pregnant women with-
out a civil marriage smoked. It may suggest that not having a
civil marriage may cause worries. In addition, the analysis of the
relation between stressors and smoking revealed a significant
difference in the smoking status between the women moving to
another place and those not moving, probably because moving
home may cause severe stress in pregnant women.

Compared to the women whose spouses did not smoke in
their presence, those whose spouses smoked in their presence
smoked a significantly higher number of cigarettes. The women
whose spouses smoked were 9 times more likely to have the risk
of smoking in pregnancy. In a study by Marakoglu and Erdem
(28), 81.8% of the women whose spouses were smokers smoked
during pregnancy. The women whose relatives and friends
were also smokers smoked 3 times more frequently than other
women. Marakoglu and Sezer (9) found that 20% of the women
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whose spouses were smokers and 10% of those whose spouses
were nonsmokers smoked at some stages of pregnancy. It can be
suggested that smoking spouses, relatives, and friends create a
serious risk of smoking in pregnancy.

The mean scores of OHQ-SF were found to affect the smoking
status in pregnancy; the women with low scores smoked 3 times
more than those with high scores did. Dogu and Berkiten (14)
noted in their study that as scores for happiness with marriage
increased, the amount of smoking decreased. Dogu and Berkiten
(14) found out that smoking was one of the mechanisms used by
pregnant women to cope with stress. It is known that smoking is
used as a mode to reduce unhappiness. It is clear that pregnant
women need positive mechanisms to relieve stress.

Study Limitations

The limitation of this study is that data were collected with
self-rated data collection tools: a questionnaire, BAl, and OHQ-SF.
Therefore, the reliability of the findings is limited to the informa-
tion provided by the participants.

CONCLUSION

Smoking is an unwanted behavior and pregnancy can be consid-
ered an opportunity to quit smoking. As it was clear in the pres-
ent study, women are worried that smoking causes the most seri-
ous damage to their babies. Since this concern can force women
to quit this habit, they should be provided support. This study
also revealed that smoking spouses, relatives, and friends; pre-
natal smoking; and the extent of smoking before pregnancy had
an effect on smoking during pregnancy. It is obvious that both
pregnant women and their spouses and other people around
them need education to stop smoking during pregnancy and
that awareness of health professionals about the issue should
also be raised. In addition, the present study showed that happy
pregnant women smoked fewer cigarettes. Therefore, pregnant
women could be encouraged to have activities that will keep
them happy.
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Comparing peer-led and adult-led education to
promote a healthy diet among Turkish school

children

Turk okul cocuklarinda saglkli beslenmenin gelistirilmesi icin
yetiskinden ve akrandan egitim yontemlerinin karsilastirilmasi

Meryem Oztiirk Haney, Akgiin Yesiltepe
Department of Public Health Nursing, Dokuz Eyliil University School of Nursing, izmir, Turkey

ABSTRACT

Objective: The aim was to compare the effect of peer-led and adult-led educational models that deliver educational programs to
promote healthy dietary habits among school children.

Methods: Pre-test and post-test design was used for group comparisons. The participants were 51 fourth-grade students. The data
were collected with a socio-demographic questionnaire, the Children’s Dietary Self-Efficacy Scale (CDSS), and the Diet Behavior
Scale (DBS). Descriptive, chi-square test, paired sample t-test, Mann-Whitney U test, Wilcoxon test and a Multivariate Analysis of
Variance (MANOVA) test were administered for data analysis.

Results: No statistically significant difference was found between the groups with regard to pre-test diet scores (p>0.05). After ed-
ucation, diet self-efficacy and diet behavior scores significantly improved in the adult-led group (p<0.05). No significant difference
was observed between the groups with regard to post-test diet scores (p>0.05).

Conclusion: Use of an integrated educational approach that contains both adult-led and peer-led education can be more effective
in the improvement of student’s dietary scores.

Keywords: Adult-led education, diet behavior, diet education, peer-led education, school children

oz

Amag: Okul cocuklarinda saglikli beslenme aliskanligini gelistirmek icin kullanilan akrandan ve yetiskinden egitim modellerinin
etkisini karsilastirmaktir.

Yontemler: Grup karsilagtirmalari icin 6n-test son-test arastirma tasarimi kullaniimistir. 51 tane dérdiinci sinif 6grencisi calismaya
katilmistir. Veriler sosyo-demografik soru formu, Cocuk Beslenme Ozyeterlik Olcegi ((BOO) ve Cocuk Beslenme Davranis Olcegi
(CBDO) ile toplanmistir. Veri analizi, tanimlayici, ki-kare, iki es arasindaki farkin énemlilik testi (t testi), Mann-Whitney u-test, Wil-
coxon testi, cok yonlii varyans analizi (MANOVA) ile yapilmistir.

Bulgular: Gruplar arasinda 6n-test beslenme sonuglari bakimdan istatistiksel olarak anlamli bir fark bulunmamistir (p>0,05). Egi-
timden sonra, yetiskinden egitim alan grubun beslenme 6z-yeterlik ve beslenme davranis puanlarinda artis olmustur (p<0,05).
Gruplar arasinda son-test beslenme sonuglari bakimdan istatistiksel olarak anlamli bir fark bulunmamistir (p>0,05).

Sonug: Cocuklarin beslenme sonuglarini iyilestirmek icin yetiskinden ve akrandan egitim modellerini iceren entegre egitim yakla-
siminin kullaniimasinin daha etkili olacagi distinilmektedir.

Anahtar kelimeler: Yetiskinden egitim, beslenme davranisi, beslenme egitimi, akrandan egitim, okul cocuklari
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INTRODUCTION

Childhood obesity has become a rapidly growing epidemic (1, 2).
In several studies conducted in Turkey, the overweight rate among
school-aged children ranges from 12% to 22.1% (3-6). Overweight
children are at an increased risk of being overweight, develop-
ing diabetes, certain cancers, and cardiovascular diseases during
adulthood (7). The Healthy Nutrition and Active Living Program
launched by the Ministry of Health considers that school-aged
children and young people are the most important target groups
between 2013 and 2017, due to the increasing rates of obesity in
Turkey in recent years. In this context, children’s knowledge, atti-
tudes, and behaviors toward nutrition are expected to be affected

by training program that aim to promote healthy dietary habits
in schoolchildren (8). Therefore, for the improvement of public
health, it is essential that schoolchildren are taught healthy dietary
habits that encourage them to consume less fat and salt, but more
fruit and vegetables (9).

To prevent diseases, it is essential to focus on children. Life-
long health habits and beliefs develop early in life. Prevention
efforts targeting children strengthen health protection and dis-
ease-preventive behaviors (1). Schools play a critical role in the
development of children’s lifelong health behaviors since they
provide an environment where most children in a community
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can be directly contacted, and where their effects on children’s
social, psychological, physical, and intellectual development last
for many years (2).

Nurses play a key role in conducting healthy nutritional pro-
grams in schools (10). Nurses can prevent childhood obesity by
training children on healthy food choices (how to reduce calo-
ries and fat, sugar, and salt consumption, and how to increase
fruit and vegetable consumption) at home, in school, and at
other places (11). In Turkey, about 6 million students attended
elementary school in the 2012-2013 school year (12). A very
large number of these students attend government schools,
yet in many of these schools, there are no nurses. Despite
the efforts to prevent obesity in Turkey, attempts to promote
health education via students’ healthy dietary habits are insuf-
ficient, due to the lack of nurses in schools. Therefore, effective
approaches to ensure healthy dietary habits in schools should
be put into action urgently.

Peer-led training is defined as the education of young people
by young people. After being trained by adults, peers can share
health-related knowledge with each other by using social factors
(13). Peer-led training has been found to increase knowledge, at-
titudes, and beliefs, and to promote health behaviors more than
adult-led training (13, 14). Peer-led training has been used in the
school environment for the following purposes: prevention of
obesity (15), prevention of substance abuse (16), prevention of
smoking (17), nutrition promotion (14, 18), and prevention of in-
juries (19). In schools lacking nurses, promoting students’ healthy
dietary habits through peer-led training should be considered as
a method that will contribute to the promotion of public health.
The purpose of this study was to evaluate the effects of diet edu-
cation programs on Turkish primary schoolchildren’s diet self-ef-
ficacy and diet behaviors, and to compare the effects of peer-led
and adult-led diet education programs in this context.

METHODS

Design and Sample

In this study, a pre-test and post-test design was used. The par-
ticipants in the study were fourth-grade children from an urban
primary school within a large city in western Turkey during the
fall of the 2013-2014 school year. Children who were randomly
assigned to the adult-led group received a healthy diet curricu-
lum delivered by researchers. Children randomly assigned to the
peer-led group received a healthy diet curriculum delivered by
their peers who were trained by researchers.

This study was reviewed and approved by the Dokuz Eylil Uni-
versity Ethical Committee. The verbal consent of both children
and teachers was received. The children were informed about
the aim and method of the study, and they were guaranteed that
their identities and answers would be kept confidential.

Using G Power 3 and based on a large effect size (0.4), a pow-
er of 0.80 and a significance level of 0.05, the sample size was
calculated as 25 per group. However, all students in a class were
included in the group since it was a class health education. In

Oztirk Haney and Yesiltepe. Diet education in primary school children

the primary school where the study was conducted, via a simple
random method, 1 fourth grade was selected as the peer-led diet
education group (29 students in the class) and 1 fourth grade
was selected as the adult-led diet education group (29 students
in the class). However, 3 students in the peer-led diet education
group and 4 students in the adult-led diet education group did
not participate due to illness. Twenty-six students participated
in the peer-led education, and 25 students participated in the
adult-led education. In the end, 51 students participated in the
study.

Procedure

First, before education about diet was delivered to the adult-
led group of students, a pre-test was administered. After the
researchers provided the necessary information to the students
about the study’s aim and details, pre-test data were obtained
from the socio-demographic questionnaire, and Children’s Di-
etary Self-Efficacy Scale (CDSS) and the Diet Behavior Scale
(DBS) were collected in the classroom; data collection took only
20 minutes. After the pre-test, the adult-led diet education was
completed. The post-test was administered to the adult-led
group 2 weeks after their initial instructions. After the adult-led
group’s post-test was completed, pre-test data from the peer-
led group were obtained with the same instruments, and then
peer-led diet education was completed. The post-test was ad-
ministered to the peer-led group after 2 weeks of teaching. The
students filled in the CDSS and DBS to take the post-test. The
tests were performed under the supervision of the researchers,
and students were encouraged to complete the questionnaire
unaided and in private.

Description of Intervention

The education program for adult-led group consisted of three
1-hour diet lessons (with 1 lesson hour in a school day) that were
delivered using traditional educational methods. Researchers
who are specialists in the field of public health nursing gave
information regarding a healthy diet. Within the context of this
information, researchers taught students about a healthy diet,
food groups, principles of a healthy diet, the properties of foods,
and healthy food choices. A brochure summarizing the contents
of the teaching was handed out to students.

The students in the adult-led group gave peer-led diet educa-
tion for 3 class hours (with 1 lesson hour in a school day) to the
students in the peer-led group. During this teaching time, each
peer educator was paired with a student in the peer-led group
and used flashcards prepared in advance by the researchers.
The flashcards summarized the principles of a healthy diet and
healthy food choices. The teaching methods included questions
and answers, discussion and expression. Throughout the peer-
led education, the researchers did not interfere in the teaching
process.

Measurements

The study questionnaire consisted of a socio-demographic ques-
tionnaire, a CDSS, and a DBS. The socio-demographic question-
naire included four items questioning the children’s age, gender,
and their parents’ educational status.
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Table 1. Distribution of the students’ socio-demographic characteristics in the groups

Adult-led group (n=25)

Peer-led group (n=26)

Socio-demographic characteristics n % n % e p
Age
9 4 16.0 6 23.1 0.406 0.816
10 20 80.0 19 73.1
11 1 4.0 1 3.8
Gender
Female 13 52.0 11 42.3 0.481 0.340
Male 12 48.0 15 57.7
Mother’s education
Primary school 13 52.0 12 46.2 2.507 0.775
High school and above 12 48.0 14 53.8
Father’s education
Primary school 14 56.0 14 53.8 7.480 0.187
High school and above 11 44.0 12 46.2

Chi-square test

The CDSS developed by Edmundson et al. (20) Parcel et al. (21)
was used in this study to measure the self-efficacy of the chil-
dren’s diet. This encourages children to prefer less fatty and less
salty foods to fattier and saltier food options; the scale was trans-
lated into Turkish by Haney and Erdogan (4). It consisted of a to-
tal of 15 questions using a 3-point scale. The scale items included
various foods and food groups with fat and salt content. The pos-
sible score range was from —15 to +15, and a higher total score
suggested higher self-efficacy. The reliability of this instrument
was expressed by Cronbach’s alpha (a=0.77).

The DBS developed by Edmundson et al. (20) Parcel et al. (21) was
used in this study to measure the children’s usual food consump-
tion; the scale was translated into Turkish by Haney and Erdogan
(4). It consists of 14 pictorial items using a forced-choice format
where a higher fat or higher sodium food was always paired with
a lower-fat or lower-sodium food. The students marked the food
they ate most often. The possible score range was from —14 to
+14, and higher scores indicated healthy dietary habits. The re-
liability of this instrument in the study was expressed by KR-20,
and it was 0.72.

Statistical Analysis

Descriptive statistics were used for the analysis of the data, while
a chi-square test was used to evaluate the homogeneity of the
groups. To compare the pre-test and post-test scores of the all
students, a paired sample t-test was performed. To compare the
pre-test and post-test scores of the intervention and control
groups, a Mann-Whitney U test was used. Pre- and post-train-
ing scores of both groups were compared with a Wilcoxon test.
A Multivariate Analysis of Variance (MANOVA) was used on the
pre-test/post-test scores relative to CDSS and DBS to assess dif-
ferences among the groups. The study data were analyzed using
Statistical Package for the Social Sciences Version 15 (SPSS Inc.;

Table 2. Dietary scores of students (n=51)

Median Mean+SD p
CDSS
Pre-test 6.00 5.84+5.36 0.166
Post-test 8.00 7.01+5.83
DBS
Pre-test 6.00 4.27+6.09 0.016*
Post-test 8.00 6.03+6.16

*a paired sample t-test: p<0.05
CDSS: Dietary Self-Efficacy Scale; DBS: Diet Behavior Scale ; SD: standard
deviation

version 15.0, Chicago, IL, USA), and the statistical significance
was defined as p<0.05.

RESULTS

Table 1 shows the socio-demographic characteristics of the stu-
dents who participated in the study. The chi-square analysis con-
ducted to ensure homogeneity between the groups revealed
that the socio-demographic characteristics of the students in the
peer-led and adult-led groups were similar.

The mean pre-test and post-test dietary self-efficacy scores and
diet behavior scores of all students are shown in Table 2. No sig-
nificant difference was found between the pre-test and post-test
dietary self-efficacy scores of the students (p=0.166). It was deter-
mined that there was a statistically significant difference between
the mean pre-test and post-test diet behavior scores (p=0.016).

A comparison of the dietary self-efficacy scores and diet behavior
scores of the students according to their groups is presented in
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Table 3. No significant difference was found between the groups
according to the pre-test diet scores (p=0.117, p=0.465). After ed-
ucation, the mean post-test diet scores between the groups were
not statistically significant either (p=0.473, p=0.909). This finding
indicated no intergroup difference before and after education. Ac-
cording to the intragroup comparisons, there was a significant dif-
ference between pre-test and post-test diet scores of the adult-led
group (p=0.044 and 0.014, respectively). No significant difference
was found between the pre-test and post-test diet scores of the
peer-led group (p=0.914, p=0.333, respectively).

Table 4 shows results of the MANOVA test used to determine if
students’ pre-test and post-test scores on dietary self-efficacy
and dietary behavior were significantly different between the
peer-led and adult-led groups. The results indicated no signif-
icant differences between the groups in dietary self-efficacy
(Wilks” lambda A=0.900; F=2.676; p>0.05) and dietary behavior
(Wilks’ lambda A\=0.943; F=1.438; p>0.05) at both pre-test and
post-test.

DISCUSSION

The study’s findings revealed there was no difference between
the peer-led diet education group and the adult-led diet educa-
tion group in terms of pre-education self-efficacy and behavior
scores. For both groups, the students’ diet self-efficacy scores
ranged between —6 and +15 (the total possible score that could
be obtained from the scale is between —15 and +15). This con-
firmed students should be encouraged so they could maintain
healthy dietary habits. Similarly, the students’ dietary behavior
scores ranging between —10 and +14 (the total possible score

Table 3. Comparison of the mean dietary scores between
groups, and within groups

Adult-led Peer-led
group (n=25) group (n=26)
Mean+SD Mean+SD p
CDSS
Pre-test 4.60+5.65 7.03+£4.87 0.117
Post-test 7.64+5.76 6.42+5.94 0.473
p 0.044* 0.914
DBS
Pre-test 3.04+7.28 5.46+4.50 0.465
Post-test 5.84+6.90 6.23+5.49 0.909
p 0.014* 0.333

* Wilcoxon test, p<0.05; Mann-Whitney U test
CDSS: Dietary Self-Efficacy Scale; DBS: Diet Behavior Scale; SD: standard deviation
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that could be obtained from the scale is between —14 and +14) in-
dicated the students were at a greater risk from unhealthy dietary
habits and had a tendency to consume foods rich in fat and salt.

After the education, there was a partial improvement in the
adult-led group’s scores, but the MANOVA test results evidenced
this development as not expressive between the groups. This
result showed adult-led diet education could increase the chil-
dren’s healthy diet self-efficacy and help them to develop favor-
able behavioral changes in a short time. As stated in previous
studies, adult-led, school-based diet education had a positive
impact on children’s diet self-efficacy and behaviors (22, 23).

Planned and continuous health education, organized in accor-
dance with the needs of society, plays an active role in people’s
health-related knowledge and behaviors. Elementary school age
is an ideal time to provide planned and continuous health edu-
cation. This is because at this age, children are eager to learn new
things, their learning ability is great, and they believe what they
learn at school is true (24). It is easier to train school-age chil-
dren and encourage them to acquire healthy lifestyle habits, be-
fore they gain unhealthy habits. Planned and continuous health
education programs, prepared in accordance with the age and
needs of children, become etched in their memory. These pro-
grams also enable them to acquire positive lifelong habits. Chil-
dren not only acquire these habits, but also transfer them to their
families, peers, or other people around them (25).

The findings of this study revealed there were no improvements
in diet self-efficacy and the behaviors of the peer-led diet edu-
cation group. Peer-led education is an effective method in pro-
viding health education for children and encouraging them to
change their health behaviors (26). This is because peers can
share their health-related knowledge informally using social fac-
tors (13). Previous studies indicate peer leaders, students, and
teachers consider peer-led interventions as feasible and highly
acceptable, and they can be used to promote children’s health-re-
lated knowledge, attitudes, and behaviors (15, 27). In addition, in
their critical review study, Mellanby et al. (13) reported peer-led
interventions were more effective than adult-led interventions,
but they also added this was not thoroughly proven due to the
analytical and methodological problems related to the studies.
Another study supporting these results stated teachers provided
more information than peer educators in school-based sex edu-
cation program (28).

In our study, there were no significant improvements in the diet
scores of the peer-led group, which is in line with the findings
of another study conducted in Turkey (29). In that study, which
investigated the effectiveness of peer-led nutritional education

Table 4. Multivariate tests—-MANOVA pre-test/post-test scores for the CDSS and DBS

Group Value F Hypothesis df Error df p n?
CDSS Wilks’ Lambda 0.900 2.676 2.000 48.000 0.079 0.100
DBS Wilks’ Lambda 0.943 1.438 2.000 48.000 0.247 0.57

MANOVA: Multivariate Analysis of Variance; CDSS: Dietary Self-Efficacy Scale; DBS: Diet Behavior Scale
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among preschool children, the researcher stated dietary atti-
tudes improved more in the adult-led education group than in
the peer-led education group. This result was explained by the
fact that the students were trained by the teacher, and strength-
ened the knowledge they acquired because they had the op-
portunity to practice that knowledge and transfer it to others. In
our study, the adult-led group of students received more formal
education from the researchers experienced in their fields. They
transferred knowledge to their peers and thus had the oppor-
tunity to strengthen their knowledge. On the other hand, the
education that the peer-led group students received from their
peers was more informal, and they did not have any opportunity
to transfer their knowledge to another group; that there was no
improvement in their scores was related to this fact.

The findings of the present study indicated no difference be-
tween the peer-led and adult-led groups’ dietary scores. This
finding confirmed that although adult-led education seems
more effective, the effects of adult-led and peer-led education-
al methods on the improvement of school-age children’s diet
self-efficacy and behaviors were not different. Thus, it was con-
cluded that peer-led dietary education could be used as an al-
ternative approach in future school-based health education in-
terventions, even though it did not lead to any changes in the
children’s diet self-efficacy and behaviors in this study. This result
supported the findings of other studies in which peer-led educa-
tion was implemented to prevent school injuries and to improve
students’ oral health behaviors (19, 30).

Although the study enabled us to obtain some useful data, it
had some limitations. First, due to the relatively small sample
size of the study, the data cannot be generalized to other school-
children. Second, in order not to take too much time from the
students’ formal education, the duration of the diet education
program was kept short; therefore, it did not give any clues to
long-term, peer-led dietary programs. Third, the children may
not have given truthful answers, but the desired answers; thus,
their answers are susceptible to response bias.

CONCLUSION

This study indicated that differences between adult-led and peer-
led dietary education programs were not significant. This result
provided an important tip that the use of an integrated training
approach containing both adult-led and peer-led education can
be more effective. Nurses can promote health education in the
community by establishing a peer education network in schools,
particularly in countries such as Turkey, where the number of
nurses in schools is limited and where the peer-led education
method can be used as an alternative approach in preventing
childhood obesity and encouraging children to acquire healthy
dietary habits. Thus, this will allow nurses sufficient time to focus
on other roles such as caregiving, researching, coordinating, per-
forming early diagnoses and referrals, liaising, creating a healthy
school environment and promoting health policy, in addition
to their health educator role. We recommend nurses and other
health professionals, working in the field of school health, inves-
tigate the effects of peer-led education interventions on chil-
dren’s dietary habits in future studies.
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Effects of pulsed electromagnetic fields on lipid
peroxidation and antioxidant levels in blood and
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Pulslu elektromanyetik alanin diyabetik ratlarda kan ve karacigerde
antioksidan duizeylerine ve lipid peroksidasyonuna etkileri
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ABSTRACT

Objective: The present study investigated the protective effects of a pulsed electromagnetic field (PEMF) in a rat model of diabetes
by analyzing oxidative/nitrosative stress parameters.

Methods: Rats were randomly divided into four groups of eight each: a control group, a sham PEMF group, a diabetes group, and
a diabetes+PEMF group. Diabetes was induced in the sham PEMF, diabetes, and diabetes+PEMF groups by treatment with 50 mg/
kg streptozotocin (STZ). Rats in the sham PEMF group were treated identically, without running the instrument. Following the
development of diabetes, rats in the diabetes+PEMF group were treated with PEMF for 60 min/day for 4 weeks.

Results: Levels of oxidants, such as malondialdehyde (MDA), nitric oxide (NO), and myeloperoxidase (MPO), and antioxidants, such
as superoxide dismutase (SOD), glutathione (GSH), and catalase (CAT), were measured in blood and liver tissue samples. MPO,
MDA, and NO levels were significantly higher, and SOD levels significantly lower, in the sham PEMF and diabetes groups than in the
control group (p<0.05 each), whereas the levels of all these four (i.e.: MPO, MDA, NO, and SOD) in the diabetes+PEMF group were
close to those in the control group. GSH levels were significantly lower in the sham PEMF, diabetes, and diabetes+PEMF groups
than in the control group (p<0.05 each), whereas CAT levels were similar in all the four groups.

Conclusion: Results indicate that PEMF affects MDA, NO, MPO, SOD, and GSH levels and regulates diabetes-associated damage by
reducing oxidative stress and increasing the levels of antioxidants. PEMF may be a non-invasive treatment option for diabetes and
associated complications.

Keywords: Antioxidants, diabetes, free radicals, oxidative stress, pulsed electromagnetic fields

oz

Amag: Deneysel diyabet modelinde pulslu elektromanyetik alanin (PEMA) koruyucu etkileri oksidatif/ nitrozatif stres parametre-
leriyle incelenmistir.

Yontemler: Deney protokoliine uygun olarak, sicanlar rastgele kontrol (K; n=8), sham (SPEMA; n=_8), diyabet (D; n=8), diyabet+-
PEMA (D+PEMA; n=8) olmak Uizere toplam 4 gruba boéliinmdistiir. SPEMA, D, ve D+PEMA gruplarinda 50 mg/kg STZ uygulanarak
diyabet olusturulmustur. PEMA'nin etkisini arastirmak amaciyla SPEMA grubuna ayni cevre kosullari altinda cihaz calistirlmadan
uygulama yapilmistir. PEMA uygulamasi diyabet tanisi konduktan sonra bagslayip gtinliik 60 dakika olmak tzere 4 hafta D+PEMA
grubuna uygulanmistir.

Bulgular: Elde edilen kandan ve karaciger dokusundan antioksidan parametrelerden Glutatyon (GSH), Stiperoksit Dismutaz (SOD),
Katalaz (CAT) oksidan parametrelerden Nitrik Oksit (NO), Malondialdehid (MDA), Miyeloperoksizdaz (MPO) seviyeleri incelenmistir.
K grubuna gore SPEMA ve D gruplarinda MPO, MDA ve NO seviyelerindeki artma ile SOD seviyelerindeki azalma istatistiksel olarak
anlamli bulunmustur (p<0,05). D+PEMA grubunda MPO, MDA, SOD ve NO seviyelerinin K grubu seviyesine yaklastigi saptandi.
GSH seviyesinin kontrol grubuna gére SPEMA, D ve D+PEMA grubunda distigi goraldi (p<0,05).

Sonug: Pulslu elektromanyetik alanin (PEMA) MDA, NO, MPO, SOD ve GSH parametrelerinde etkin oldugunu ve diyabete bagh
hasarda duzenleyici roliini oksidatif stresi azaltip antioksidanlarin artisini destekleyerek ortaya ¢ikardigini diistinmekteyiz. Ca-
lismamizin PEMA'nin, diyabet ve komplikasyonlarina yonelik non-invaziv bir tedavi secenegi olarak daha kapsamli arastirmalara
katkida bulunacagini umuyoruz.

Anahtar kelimeler: Antioksidanlar, diyabet, serbest radikaller, oksidatif stress, pulslu elektromanyetik alan
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INTRODUCTION

Levels of antioxidants in individuals with diabetes increase ini-
tially as a response to increases in reactive oxygen species (ROS)
and later decrease due to reactions between free radicals and
antioxidants. As the disease progresses, antioxidant mechanisms
can be damaged in parallel to tissue damage, reducing antioxi-
dant levels. Generalization should be avoided, however, due to
increases in vitamin E levels due to hyperlipidemia and increases
in ferritin levels due to of inflammation (1).

The effects of antioxidants in organs are dependent on tissue
physiology. Enzymatic antioxidants are more effective within
cells, whereas non-enzymatic antioxidants have a greater effect
in the extracellular environment. Vitamin E, B-carotene, and co-
enzyme-Q have effects on cell membranes (2).

Under normal conditions, the physiological levels and reactivi-
ty of free oxygen radicals are finely balanced by detoxification
mechanisms, especially by antioxidant defense systems. Re-
cent studies on oxidant-antioxidant equilibria have focused on
the enzyme superoxide dismutase (SOD), which represents the
first step in the reactions of catalase (CAT). Lipid peroxidation is
measured most frequently using the malondialdehyde assays
(MDA-TBARS) reaction and by measuring the levels of the oxida-
tive stress marker nitric oxide (NO) and the inflammation marker
myeloperoxidase (MPO) (3). CAT activity is high in the liver and
kidneys but is much lower in connective tissues. CAT catalytically
detoxifies H,0, by converting it into water and molecular oxy-
gen (4). Glutathione (GSH), a tripeptide consisting of glutamic
acid, cysteine, and glycine, is a major intracellular antioxidant
due to the thiol group on the cysteine residue. GSH directly in-
teracts with superoxide, hydroxyl radicals, and hydrogen perox-
ide, keeping-SH groups in proteins in a reduced state (5). GSH
constitutes the first defense system within the cell, as it leads to
the dismutation of superoxide radicals. It also prevents lipid per-
oxidation and atherosclerosis development (6). MPO, an enzyme
derived from neutrophils, plays a role in the pathogenesis of ath-
erosclerosis by oxidizing apolipoproteins and making high-den-
sity lipoprotein (HDL) pathogenic (7). Lipid peroxidation primar-
ily affects the cell membrane, as well as damaging other cellular
components via the production of reactive aldehydes. The con-
centration of malondialdehyde (MDA), which is produced byper-
oxidation of polyunsaturated fatty acids, shows a good correla-
tion with the degree of lipid peroxidation (8).

Diabetes is a condition that is both caused by and results in oxi-
dative stress. The pathogenesis and clinical manifestations of dia-
betes are heterogeneous. This chronic condition is characterized
by a lack of insulin secretion from pancreatic beta cells, resulting
in hyperglycemia due to insulin resistance or dysregulated insulin
secretion and affecting carbohydrate, lipid, and protein metab-
olism. Oxidative stress in diabetes starts with increased intracel-
lular and extracellular glucose levels and increases with glucose
auto-oxidation, protein glycosylation, and formation of glycosyla-
tion end-products, which in turn lead to complications (6).

The effects of static and pulsed electromagnetic fields (PEMF) in the
treatment of chronic pain and other biological problems have not
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yet been determined precisely. Nevertheless, electromagnetic field
therapy has been shown to be effective in the treatment of rheu-
matic diseases, delayed union fractures, and ischemic disorders
of the lower extremities. Moreover, electromagnetic field therapy
has shown promising effects in multiple sclerosis, peripheral facial
paralysis, craniofacial pain, spasticity, and degenerative diseases of
the retina (9), as well as having positive effects on blood glucose
and calcium levels, the latter of which affects insulin secretion in di-
abetes (10). Low-frequency PEMF application had significant ben-
efits in the treatment of resistant peripheral neuropathic pain, as
well as reductions in subjective symptoms, and increases in nerve
conduction functions and quality of life (11).

This study evaluated the antioxidant effects of PEMF in a rat
model of streptozotocin (STZ) induced diabetes by analyzing the
oxidants, NO and MPO, and the antioxidants, CAT, SOD, GSH, and
thiol-SH, in blood and tissue samples.

METHODS

The study protocol was approved by the Experimental Animals
Ethics Committee of the Gaziantep University School of Medi-
cine (number 28.05.2012/18).

Animals

Thirty-two male Wistar rats, mean weight 200+50 g (range,
180-220 g), were maintained at 21°C+2°C, 55%-60% humidity,
and 12: 12 dark: light cycles. The animals were fed standard rat
chow, and any rat in poor health condition was excluded from
the study.

Groups

Following an adaptation period, the rats were randomly divid-
ed into four groups of eight each: a control group, a sham PEMF
group, a diabetes group, and a diabetes+PEMF group. Diabetes
was induced by intraperitoneal injection of a single dose of 50
mg/kg STZ (2-deoxy-2-([(methylnitrosoamino)carbonyllami-
no)-D-glucopyranose; Sigma 308-5003) dissolved in citrate buf-
fer (pH 4.5). Animals in the control group were intraperitoneally
injected with 0.09% NaCl solution. Seventy-two hours after STZ
treatment, blood samples were collected from the tail of each
rat, and blood glucose levels were measured. Concentrations
over 300 mg/dl were considered diabetic.

Exposure System

PEMF application was performed at the Gaziantep University
Medical Faculty Biophysics Laboratory. PEMF was obtained
from a Helmholtz coil pair (ilfa; Adana, Turkey), fed with a
power supply that could be programmed with an internal PIC-
16F877A microprocessor. This power supply was developed
for application of PEMF at various frequencies (0-100 Hz), am-
plitudes (0-10 mT), and durations (0-2500 ps). The PEMF in-
strument consisted of two parallel 60-cm Helmholtz bobbins
placed 30 cm apart.

Helmholtz bobbins were placed in a 90°90°50 cm? Faraday cage
to prevent any potential effects of EMF from the surrounding
environment. A 303025 cm?® Plexiglas box was placed in the
middle of the straight magnetic field, which was created be-
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Figure 1. The average GSH levels in experimental and con-
trol groups (mean+SD)
GSH: glutathione; SD: standard deviation

Figure 2. The average SOD levels in experimental and con-
trol groups (mean=SD)
SOD: superoxide dismutase; SD: standard deviation
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tween the upright coils. During each application, a maximum of
eight rats were placed in the PEMF system at the same time. To
keep other animals from the magnetic field, a 3’2 m? grounded
sheet of metal was used. The bobbins were connected to the
programmed power supply, and magnetic field application was
performed automatically. Prior to each application, a hall-effect
probe-bound Teslameter (Sypris Model 6010; F.W. Bell, Orlando,
FL, USA) was used to control the strength of the magnetic field
between the coils (preferably 1.5 mT). Temperature was main-
tained at 21°+2°C with an air conditioner.

All treatments were performed during the same time period (9:00-
11:00), and all animals were exposed to the same environmental
conditions. Rats in the sham PEMF group were treated identically
to those exposed to PEMF but without running the instrument.

The eight rats in the diabetes+PEMF group were placed in the
PEMF system after confirmation of diabetes (glucose > 300 mg/
dL). The rats were exposed to PEMF by applying a consecutive
pulse train at four different frequencies (1, 10, 20, and 40 Hz)
in three series. The transition period of each pulse train was
four minutes, followed by one minute of rest. Each series was
performed for 20 min, for a total of 60 min/day. Times were
controlled using a digital timer. PEMF applications lasted for 4
weeks.

Biochemical Measurements

At the end of the experiment, the rats were anesthetized by the
intraperitoneal injection of a mixture of 50 mg/kg ketamine-HCl
(Ketalar) and 10 mg/kg xylazine-HCI (Rompun) and sacrificed by
decapitation. All dissections were performed under sterile con-
ditions. Half of each liver tissue sample was stored in 10% neu-
tral-buffered formalin for pathological examination, and the rest
at -85°C for biochemical assays.

Blood samples were transferred into anticoagulant-free tubes,
incubated at room temperature for 30 min, and centrifuged at
1000 “ g at 4°C for 10 min to obtain serum samples, which were

stored at -85°C. Blood samples in heparin-containing tubes were
also centrifuged at 1000 g at 4°C for 10 min. Plasma samples
were separated, and erythrocyte bags were prepared, aliquoted,
and stored at —85°C until analysis.

Measurements of NO, MPO, MDA, GSH, CAT, and SOD

NO levels were measured using nitrate/nitrite colorimetric assay
kits (Cayman, #780001), with results expressed as micromoles.
MPO was measured by ELISA (Immunodiagnosis, #REF K 6631B),
with results expressed as ng/mL. MDA (Cayman, #10009055),
GSH (Cayman, #703002), and CAT (Cayman, #707002) levels were
also measured colorimetrically, with results expressed as micro-
moles. SOD levels were also measured colorimetrically (Cayman
#706002), with results expressed as U/mL.

Statistical Analysis

Statistical Package for the Social Sciences statistical software
(SPSS version 17, 2009, SPSS Inc.; Chicago, IL, USA) was used for
data analysis. One-way ANOVA test was used to determine the
significance levels among the groups.

RESULTS

Glutathione levels were significantly lower in the sham PEMF,
diabetes, and diabetes+PEMF groups than in the control group
(p<0.001), but the decreases in the sham PEMF and diabetes
groups were greater. There was no significant difference be-
tween these two groups (Figure 1). Mean SOD level was sig-
nificantly and equally lower in the sham PEMF and diabetes
groups than in the control group (p<0.001) but was as high
in the diabetes+PEMF group as in the control group (Figure
2). CAT levels were similar in the four groups (Figure 3). Simi-
lar to SOD, NO levels were significantly and equally higher in
the sham PEMF and diabetes groups than in the control group
C (p<0.01) but were similar in the diabetes+PEMF and con-
trol groups (Figure 4). MDA levels were also significantly and
equally higher in the sham PEMF and diabetes groups than
in the control group C (p<0.001) but were similar in the dia-
betes+PEMF and control groups (Figure 5). Compared with the
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Figure 3.The average CAT levels in experimental and control
groups (mean+SD)
CAT: catalase; SD: standard deviation

Figure 5. The average MDA levels in experimental and con-
trol groups (mean=SD)
MDA: malondialdehyde; SD: standard deviation
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Figure 4. The average NO levels in experimental and control
groups (mean+SD)
NO: nitric oxide; SD: standard deviation

Figure 6. The average MPO levels in experimental and con-
trol groups (mean=SD)
MPO: myeloperoxidase; SD: standard deviation
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control group, MPO levels were significantly higher in the sham
PEMF (p<0.001) and diabetes (p<0.01) groups but were similar
in the diabetes+PEMF and control groups. MPO levels did not
differ significantly in the diabetes and diabetes+PEMF groups
but differed significantly in the sham PEMF and diabetes+PEMF
groups (Figure 6) (Table 1).

DISCUSSION

Magnetic field treatment has been shown to be successful in
patients with non-union fractures, osteoporosis, tendinitis,
chronic ulcers, and musculoskeletal disorders, due to its effects
on mineralization, collagen formation, and endochrondral
ossification, as well as its non-invasive nature and low cost.
Moreover, it has been shown effective in stroke, insomnia, de-
pression, bowel diseases, diabetes, and circulation disorders.
Magnetic field treatment has shown positive effects in patients
with diabetes, by affecting levels of blood glucose and calcium,

the latter of which affects insulin secretion. In addition, mag-
netic field treatment can affect angiogenesis, neuronal protein
synthesis, synaptic neurotransmitters, and axoplasmic trans-
port, resulting in positive outcomes in patients with diabetic
neuropathy (11, 12).

Culture of insulin-secreting beta cells in a 60 Hz-5 mT magnet-
ic field resulted in increased cell numbers and insulin secretion,
suggesting a possibility for transplantation of beta cells (13).
PEMF involving a pulse train of 1, 10, 20, 40 Hz, and 1.5 mT in
rats with STZ-induced diabetes had no effect on reduced body
weight due to STZ but reduced blood glucose levels (14). Assess-
ment of the effects of exposure of rats to 10-Hz square waves
(1.8-3.8 mT) or 40 Hz sinusoidal (1.3-2.7 mT) magnetic fields on
pancreatic structure and function showed that, after application
for 14 days, glucose concentrations decreased in both groups,
whereas insulin concentrations increased. However, long-term
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Table 1. NO, MPO, CAT, GSH, SOD, and MDA levels in the four
experimental groups of rats (mean=SD)

Diabetes+

Control Sham PEMF Diabetes PEMF

group group group group

NO 0.8+0.081 1.13+0.0272¢ 1.19+0.18*¢ 0.81+0.05
MPO 0.72+0.22 1.47+0.28** 1.26+0.07° 1.03+0.14

CAT 217.62+5.54 207.55+11.94 210.65+10.38 215.87+3.67
GSH 60.02+1,53¢ 38.12+2.98*¢ 40.53x0.822¢ 46.26+1.342
SOD 0.76+0.013 0.67+0.01*¢  0.66+0.09*¢ 0.75+0.015
MDA 27.1+0.73  42.8+1.723¢ 42.52+1.54*¢ 28.9+0.81

All results reported as mean+SD.

PEMF: Pulsed Electromagnetic Field; NO: nitric oxide; MPO: myeloperoxi-
dase; CAT: catalase; GSH: Glutathione; SOD: superoxide dismutase; MDA:
Malondialdehyde

2p<0.001, ’p<0.01, <p<0.05 compared with the control group.

9p< 0.001, ®p<0.01, p<0.05 compared with the diabetes+PEMF group

exposure can lead to adaptive changes in hormone levels. This
mechanism may be responsible, at least in part, for the effect
of magnetic fields on calcium ions in beta cells. Changes were
greater, and reversibility lower, with square than with sinusoidal
waves (15). A comparison of 10 Hz and 100 Hz PEMF soon after
diabetic peripheral neuropathy treatment showed that the lower
frequency was more effective (16). Low-frequency PEMF was ef-
fective in treating resistant peripheral neuropathic pain, as well
as in reducing subjective symptoms, increasing nerve conduc-
tion, and enhancing quality of life (17).

Although studies have examined the effects of low-frequency
PEMF on diabetes and its associated complications, as well as on
other diseases, the present work investigated the effects of PEMF
on oxidative stress and antioxidant mechanisms in diabetes.
Similar to a study showing that PEMF using a pulse train (1,10,
20,40 Hz, and1.5 mT) had no effect on reduced body weight due
to STZ, but did reduce blood glucose levels (10), our study found
that PEMF had no effect on decreased body weight due to STZ
administration.

Certain diseases, such as diabetes, have been linked to in-
creased NO production (18). In diabetes, glycosylated proteins
donate electrons to oxygen in the presence of Cu and Fe, gen-
erating ROS, inactivating enzymes, and increasing the activa-
tion of transcription factor nuclear factor kappa B (NF-kB), thus
enhancing NO levels. Increases in superoxide (0,") radicals and
NO lead to the formation of the more reactive peroxynitrite
radical (6). We found that mean NO levels were significantly
higher in sham PEMF and diabetic rats than in control rats C
(p<0.01) but were significantly lower in diabetes+PEMF rats
than in diabetic rats.

Superoxide dismutase activity in diabetes has been shown to
decrease (19), remain unchanged (20), and even increase (21). In-
creased O, production leads to an initial increase in SOD activity,
whereas glycosylation of the enzyme and/or hydrogen peroxide
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(H,0,) accumulation decreases SOD activity. SOD activity was
found to be lower due to increased lipid peroxidation in types 1
and 2 diabetes than in controls (22). This study found that SOD
activity was significantly lower in diabetic and sham PEMF-treat-
ed than in control rats (p<0.001).

Biochemical changes in patients with diabetes were assessed
by comparing MDA, SOD, CAT, NO, and GSH levels. Compared
with controls, SOD and CAT activities were reduced, MDA and
NO levels were increased, and GSH levels significantly reduced
in diabetic patients. Oxidative stress plays a major role in pro-
tein glycosylation in diabetes and in the formation of advanced
glycosylation end-products (23). Hyperglycemia was shown to
increase oxidative stress, with the inequilibrium between anti-
oxidants and oxidants increasing lipid peroxidation, leading to
diabetic complications (24). An assessment of 40 female and 40
male patients with diabetes showed that MDA levels were in-
creased and GSH levels reduced. We found that MDA levels were
significantly higher in sham PEMF-treated and diabetic rats than
in control rats (p<0.001) but were similar in the sham PEMF and
diabetic groups.

The liver and kidneys are exposed to various endogenous and
exogenous oxidants, increasing oxidative stress. Administra-
tion of carbon tetrachloride (CCl4) to mice enhanced MDA and
MPO levels in liver and kidney tissues while reducing GSH-Px
and CAT activities (25). In contrast, vitamin C and/or N-ace-
tylcysteine (NAC) reduced oxidative damage in the liver and
kidneys, whereas melatonin and NAC treatment increased an-
tioxidant enzyme levels. MPO is derived from neutrophils and
plays a role in the pathogenesis of atherosclerosis. MPO exerts
its effects by oxidizing apolipoproteins and has been shown
to add nitrate to the main lipoprotein of HDL, Apo-A1, making
HDL proatherogenic. MPO levels have been associated with
the risk of coronary artery disease (CAD) (7). Generally, MPO
levels are increased in patients with diabetes and its complica-
tions. We found that, compared with control rats, MPO activity
was significantly higher in sham PEMF-treated (p<0.001) and
diabetic (p<0.01) rats but was similar in control and diabe-
tes+PEMF-treated rats. Moreover, MPO levels did not differ sig-
nificantly in diabetic- and diabetes+PEMF-treated rats but did
differ significantly in diabetes+PEMF and sham PEMF-treated
animals (p<0.05).

Glutathione plays a role in antioxidant defense, decreasing in the
presence of oxidants and delaying wound healing (26). Studies
on patients with diabetes have shown a decrease in erythrocyte
GSH levels and increased erythrocyte lipid peroxidation. Hepatic
GSH levels were normal or mildly decreased, whereas GSH perox-
idase activity was lower (27). Similarly, we found that GSH levels
were lower in sham PEMF-treated and diabetic rats than in con-
trol rats (p<0.001).

Catalase activity is high in liver and kidneys but considerably
lower in connective tissues. In addition, higher CAT activity has
been reported in diabetic kidneys due to a protective mecha-
nism (28). However, kidney CAT activity was found to be lower in
an STZ-induced experimental diabetes model than in control an-
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imals (29). We found that CAT activity in liver homogenates was
somewhat lower in diabetic- and sham PEMF-treated rats than in
control rats, but the differences were not statistically significant.

Superoxide dismutase, CAT, and GSH-Px levels have been found
to be lower and MDA levels higher in inflamed than in non-in-
flamed tissues. However, PEMF treatment was found to enhance
SOD, CAT, and GSH-Px activities and reduced MDA levels (30).
Similarly, we found that MDA and SOD levels were higher in
STZ-treated diabetic rats but were reduced in these rats by PEMF
treatment (p<0.001). In contrast, GSH levels were significantly
lower in diabetic-, sham PEMF-, and diabetes+PEMF-treated rats
than in control rats (p<0.001), whereas CAT levels were similar in
the four groups.

CONCLUSION

In conclusion, this study investigated the antioxidant effects
of PEMF in a rat model of diabetes. PEMF altered the levels of
MDA, NO, MPO, SOD, and GSH, suggesting that it regulates dia-
betes-associated damage. PEMF exerts these effects by reducing
oxidative stress and increasing antioxidant levels. These findings
suggest that PEMF may become a widespread non-invasive
treatment option for diabetes and its complications.
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Effect of intravenous nitrate treatment on serum
BNP level and 30-day follow-up events in

decompensated systolic heart failure
Dekompanze sistolik kalp yetmezlikli hastalarda intraveno6z
nitrat tedavisinin serum BNP seviyesi ve 30 gunluk takip
olaylari tGizerine etkisi

Mustafa Topuz, Mehmet Kaplan

Clinic of Cardiology, University of Healthy Science Adana Numune Training and Research
Hospital, Adana, Turkey

ABSTRACT

Objective: The aim of this study was to evaluate the potential of intravenous (IV) nitroglycerine (NTG) administration to accelerate
the reduction of B-type natriuretic peptide (BNP) levels in patients with decompensated systolic heart failure (HF) and to evaluate
its impact on follow-up events.

Methods: A total of 165 patients with systolic HF who were hospitalized due to acute decompensation were enrolled into the
current study. Study patients were divided into two groups. Patients who were receiving standard HF therapy (angiotensin-con-
verting enzyme [ACE] or angiotensin receptor blocker [ARB], beta-blockers, loop diuretics, and anticoagulant or anti-aggregant
agents for venous prophylaxis) were categorized as the standard HF therapy group (n=72), and patients receiving a standard dose
of IV NTG in addition to standard HF therapy were categorized as the IV NTG group (n=93). BNP levels and blood gas analyses were
measured at admission and after 48 h; all patients were followed up along the first month after discharge.

Results: Serum BNP levels decreased in all patients after 48 h. The decreasing of BNP level was higher and the improvement of
blood gas analysis was better in the [V NTG group than in the standard therapy group (1347.1+314.3 vs. 280.0+196.2 pg/mL for the
IV NTG group and 1178.3+305.5 vs. 495.4+229.9 pg/mL for the standard therapy group; p<0.001). In the multi-logistic regression
analysis, serum sodium at admission, BNP level at 48 h, and use of IV NTG were found as predictors of 30-day follow-up events.
Conclusion: We have shown that IV NTG therapy in addition to standard HF therapy has a markedly better effect on lowering of
plasma BNP levels, improves blood gas analyses, and may reduce follow-up events in patients with systolic HF.

Keywords: Intravenous nitrate, systolic heart failure, B-type natriuretic peptide

oz

Amag: Bu calismanin amaci intravendz (IV) Nitrogliserin (NTG) tedavisinin akut dekompanze kalp yetmezlikli hastalarda B- tipi
natriuretik peptid (BNP) seviyesinde azalma hizina ve takip olaylari izerine etkilerini incelemektir.

Yontemler: Calismaya akut dekompanze kalp yetmezligi semptomlari ile basvuran toplam 165 sistolik kalp yetmezlikli hasta alindi.
Hastalar 2 gruba ayrildi. Standart tedavi (ACE veya ARB, beta-bloker, loop diuretigi ve venoz profilaksi icin antikoagulan veya an-
ti-agregan ajan) alan grup (72 hasta) ve standard tedaviye ek olarak intravendz Nitrogliserin alan hastalar (93 hasta) IV NTG grubu
olarak ayrildi. Tum hastalardan basvuruda ve 48 saat sonra BNP ve arteryel kan gazi 6rnekleri alindi ve hastalar ilk 1 ay boyunca
takip edildi.

Bulgular: Serum BNP seviyeleri tim hastalarda 48 saat sonra azaldi. IV NTG grubunda serum BNP seviyelerinde azalma ve kan gazi
degerlerinde iyilesme standard tedavi grubuna gore daha iyi bulundu (NTG grubu degisimi: 1347,1+314,3 vs 280,0+196,2 pg/mL
Standart grup degisimi: 1178,3+305,5 vs: 495,4+229,9 pg/mL; p<0,001). Multi-lojistik analizde basvurudaki sodyum degeri, 48.
saatteki serum BNP degeri ve IV NTG kullanimi 30 glinltk olaylar icin prediktif olarak bulundu.

Sonug: Plazma BNP degerlerini belirgin olarak azaltan ve kan gazi degerlerinde diizelme saglayan intravendz nitrogliserin tedavi-
sinin standart tedaviye eklenmesi sistolik kalp yetmezlikli hastalarda takip olaylarini azaltabilir.

Anahtar kelimeler: intravendz nitrat, sistolik kalp yetmezlik, B- tipi natriuretik peptid
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INTRODUCTION

Systolic heart failure (HF) is one of the most common reasons for
re-hospitalization and associated with substantially increased
morbidity and mortality (1-3). In clinical practice, vasodilators and
diuretics are the primarily used therapies for relieving symptoms
in patients with systolic HF during decompensation (4). Although
nitrates have been used for over a century for the treatment of
angina pectoris as a coronary vasodilator agent, it has also been
used to provide vasodilation in patients with systolic HF.

A number of studies have suggested that organic nitrates could
result in clinical improvement, and there is a strong, rational,
physiologic reason for their use in HF patients (5). Recently,
Breidthardt investigated the safety and efficacy of sublingual
and transdermal nitrates in patients with acute HF and found
that patients treated with noninvasive nitrates in addition to
standard HF therapy had better outcomes. The authors conclud-
ed that the beneficial effect of nitrate on patients’ outcome was
primarily due to the reduced effect of nitrates on B-type natri-
uretic peptide (BNP) levels. In fact, as a strongly independent
predictor of mortality in both acute and chronic systolic HF, BNP
has been evaluated in several HF studies, and its level was shown
to diminish with nitrate therapy due to a fall in afterload and pre-
load (6-8). BNP can also predict clinical outcomes in patients with
systolic HF as well as at admission and discharge periods (9).

In contrast, recent research suggest that nitrates are used spo-
radically in clinical practice and appear to be less standardized
in decompensated HF due to the lack of high-quality evidence
that supports the use of these agents, especially the intravenous
(IV) forms (10-13). Hitherto, no data are available on the effect of
the IV form of nitroglycerine (NTG) on HF with reduced ejection
fraction (HFREF) outcomes, such as death and re-hospitalization
during acute decompensation and after discharge. In this study,
we aimed to investigate the effect of IV NTG on serum BNP levels
and evaluate its effect on follow-up events in patients with acute
decompensated systolic HF to demonstrate a clinical benefit of
IV NTG in terms of mortality and major morbidity.

METHODS

A total of 165 consecutive patients with systolic HF who were
hospitalized because of acute decompensation were prospec-
tively enrolled into the current study. HF was defined as current
symptoms of disease, or a history of symptoms controlled by
ongoing therapy, in the presence of reduced left ventricular (LV)
systolic function (<45%) on transthoracic echocardiography, and
in the absence of any other cause for symptoms (14, 15). Patients
were divided into two groups. The IV NTG group included 93
patients receiving standard IV NTG (a standard nitrate infusion
of between 0.3 and 0.5 pg/kg/min) in addition to the standard
HF therapy (angiotensin-converting enzyme [ACE] or angio-
tensin receptor blocker [ARB], beta-blockers, mineralocorticoid
receptor antagonists, loop diuretics, and anticoagulant agents
for deep venous prophylaxis); the standard therapy (ST) group
included 72 patients treated with only the standard HF therapy.

Patients with hypotension (systolic blood pressure <100 mmHg)
or in cardiogenic shock with acute coronary syndrome, severe
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aortic stenosis, presence of any acute or chronic inflammatory
disease, any known malignancy, acute, or chronic hepatic failure,
chronic kidney disease that required hemodialysis, and previous
adverse reactions to nitrate therapy were excluded from the
study. All participants’ age, sex, and duration of HF were record-
ed. Informed consent was obtained from all study patients, and
the study protocol was approved by the local ethics committee.

Laboratory Tests

Serum samples for hematologic and biochemical parameters,
including BNP, were collected from a peripheral vein in the in-
tensive care unit (ICU) and measured using an automated chem-
istry analyzer with commercial kits (Beckmann Assay 360, Bera,
California, USA). The BNP levels were assessed using immunotur-
bidimetry at admission, after 48 h, and at a 1-month follow-up
examination. Hematologic parameters were measured from
tripotassium ethylenediaminetetraacetic acid-based anti-coag-
ulated blood samples and assessed using a Sysmex K-1000 au-
to-analyzer within 30 min of sampling. Samples for blood gas
analyses were collected via radial artery puncture at admission
and at 48 h.

The study patients were followed up throughout the first month.
Follow-up events were defined as death and/or re-hospitaliza-
tion for cardiac dyspnea or rapid congestion as a sign of decom-
pensation. In addition, patients were questioned if they had been
re-hospitalized at any other clinic during the follow-up period.

Statistical Analysis

The Statistical Package for Social Sciences (SPSS) software (SPSS
version 16.0, Chicago, IL, USA) was used for the statistical anal-
ysis. Descriptive statistical methods, such as mean, standard
deviation, interquartile range, frequency distributions, and in-
dependent t-test for comparison of groups of binary variables
with normal distribution were used. The Mann-Whitney U test
was used for the comparison of two groups with abnormal dis-
tribution of variables, and the Chi-square test was used for com-
parison of qualitative data. Logistic regression analysis was used
to identify factors that may predict 30-day follow-up events. A p
value <0.05 was accepted to be statistically significant.

RESULTS

The baseline characteristics of the study patients are summa-
rized in Table 1. Baseline demographic, laboratory, and echocar-
diographic parameters of the groups were similar. The outpatient
medication and medications given in the ICU setting including
the amount of diuretics were also similar in both groups. In lab-
oratory analyses, blood gas analysis parameters and mean BNP
level were similar between the two groups (p=0.41 for BNP,
p=0.38 for SpO,, p=0.21 for SpCO,, p=0.73 for HCO,, and p=0.33
for O, saturation.); none of the study patients had metabolic or
respiratory acidosis at admission (Table 1).

Table 2 displays the characteristics of groups after 48 h of treat-
ment. Although BNP levels were decreased in both groups, the
amount of decrease in BNP level was higher in the NTG group
than that in the ST group (80% of initial level in IV NTG group and
50% of initial level in the ST group, p<0.001). The follow-up pO,



Table 1. Baseline characteristics of the study groups

IV NTG group (n=93) ST group (n=72) p

Sex, n (%), female 35 65 0.40

Outpatient medication use, (%)

Beta-blockers 48 47 0.36
ACE Inhibitors/AT-Antagonists 50 52 0.29
MRA 53 55 0.36
Nitrates 47 49 0.36
Loop diuretics 74 69 0.22

Vital signs, mean+SD

Systolic blood pressure, mmHg 138.5+22.3 130.4+15.9 0.13
Diastolic blood pressure, mmHg 81.4+10.8 80.0+10.2 0.63
Heart rate, bpm 99.1+24.1 87.0+20.3 0.06

Blood gas analyses

Sp0,, mmHg 63.1+14.7 67.9+26.1 0.38
SpCO,, mmHg 43.0+£14.7 38.3x14.1 0.21
HCO,, mmol/L 21.8+4.6 21.4+4.7 0.73
pO, saturation, % 89.0+£3.4 90.0+4.1 0.33

MRA: Mineralocorticoid receptor antagonist; BNP: B-type natriuretic peptide; Hs—-CRP: High sensitive C-reactive protein; ST: Standard therapy; SpO,:
Peripheral oxygen saturation; SpCO,: Peripheral carbon dioxide saturation; HCO,: Bicarbonate; LVEF: Left ventricular Ejection fraction; LVsD: Left ven-
tricular systolic diameter; LVdD: Left ventricular diastolic diameter; IVsD: Interventricular septum diameter; Pwd: Posterior wall diameter; SD; standard
deviation; IV: intravenous; ACE: Angiotensin-converting enzyme; ICU: Intensive care unit; NTG: Nitroglycerine; p<0.05 was accepted as significant
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Table 2. Comparison of the clinical characteristics of patients per
groups after 48 h

Table 4. Multi-logistic regression analysis results for predicting
follow-up month events

NTG group ST group
(n=93) (n=72) p
Diuretic, total dose, mg 42.5+7.5 44.5+8.5 0.56

Vital signs, mean+SD
Systolic blood pressure, mmHg 121.5+21.9 129.5+32.1 0.23
Diastolic blood pressure, mmHg 80.5+12.0  82.1+8.3 0.51
Laboratory parameters

1.8+0.97

37.2+8.4

1.61+0.84  0.53
34.3%8.1 0.37

Serum creatinine, mg/dL

Serum urea, mg/dL

BNP, pg/mL 280.0+£196.2 495.4+£229.9 <0.001
Blood gas analyses

SpO,, mmHg 83.3+9.5 74.5+8.4 <0.001
SpCO,, mmHg 34.4+6.4  40.5£13.3 0.028
HCO,, mmol/L 25.1+4.6 24.3+4.5 0.72
0, saturation, % 92.9+2.8 93.4+33 043
Diuretic, total dose, mg 42.5+7.5 44.5+8.5 0.38

BNP: Brain natriuretic peptide; HCO3: Bicarbonate; SpO,: Peripheral oxygen
saturation; SpCO,: Peripheral carbon dioxide saturation; ST: Standard therapy;
NTG: Nitroglycerine; SD: Standard deviation; p<0.05 was accepted as significant

Table 3. Comparison of the two groups at the end of the follow-
up period

NTG group ST group

(n=93) (n=72) p
Number of events, n 16 27 0.003
Death, n 5 9 0.1
Re-hospitalization, n 11 18 0.027
BNP value, pg/mL 332+228 654+226 <0.001

BNP: Brain natriuretic peptide; ST: Standard therapy; NTG: Nitroglycerine;
p<0.05 was accepted as significant

and pCO, saturations were improved after 48 h in both groups;
the follow-up pO, saturation was higher and follow-up pCO, sat-
uration was lower than the initial levels in both groups. Howev-
er, the follow-up pO, and pCO, saturations were more improved
compared with baseline in the IV NTG group than those in the ST
group (Table 2).

Follow-up events were defined as death and/or re-hospitaliza-
tion. In the 30-day follow-period, the total number of events
seen among patients in IV NTG group was 16 (5 deaths and 11
re-hospitalizations) and 27 patients (9 deaths and 18 re-hos-
pitalizations) in the ST group (p=0.027 for re-hospitalization,
p=0.1 for death, and p=0.003 for total events). The BNP val-
ues were also higher in the ST group than those in the IV NTG
group at the end of follow-up (6544226 vs. 332+228 pg/mL,
p<0.001; Table 3).

Odds ratio (95% CI) p
Age, 1.0 (0.96-1.50) 0.82
Sex, female 1.6 (0.48-5.7) 0.43
Serum creatinine 1.1 (0.67-1.75) 0.72
Hemoglobin 1.12 (0.56-1.65) 0.61
Hs-CRP 1.13 (0.86-1.47) 0.36
Serum sodium 0.92 (0.88-0.96) 0.001
Using IV NTG 7.7 (2.26-26.6) 0.001
BNP levels on admission 1.01 (0.85-1.2) 0.34
BNP levels at 48 h 0.99 (0.98-1.0) <0.001
Heart rate 0.95 (0.88-1.01) 0.20
Systolic blood pressure 1.02 (0.98-1.04) 0.21

BNP: Brain natriuretic peptide; Hs-CRP: High sensitive C-reactive protein;
Cl: Confidence interval; IV NTG: Intravenous nitroglycerine; p<0.05 was
accepted as significant

In the multi-logistic regression analyses, sodium level at admis-
sion, BNP at 48 h, and use of IV NTG were found as predictors of
30-day follow-up events (Table 4).

DISCUSSION

The main finding of this study was that IV NTG, which has favor-
able effects on cardiovascular hemodynamics, may also have an
effect on the outcomes of patients with systolic HF. This is the
first study to report that IV NTG may improve HF patients’ out-
comes during hospitalization and reduce firstmonth adverse
events following discharge.

All available forms of organic nitrates have been widely used in
cardiovascular medicine. In clinical practice, IV nitrate infusion
has been used to reduce pulmonary capillary wedge pressure
and systemic vascular resistance in patients with HF who have
pulmonary congestion/edema with systolic blood pressure >110
mmHg. Organic nitrates mainly produce dilatation in veins, ar-
teries, and arterioles. All the forms (oral, IV, or transdermal) have
an effect that substantially reduces right and LV filling pressure,
systemic vascular resistance, and systemic blood pressure due to
the decreased LV filling pressure and improves forward cardiac
output and stroke volume (16). All these hemodynamic effects
of organic nitrates can provide symptomatic relief in systolic HF
during acute decompensation.

The current data about nitrate use in decompensated HF pa-
tients are based on a review that included a few low-quality stud-
ies, and studies regarding its effect on mortality are limited (5).
Moreover, the beneficial effect of IV form of NTG on the outcomes
of HF patients has not been previously studied. In the current
study, we showed an early benefit of IV nitrate in terms of re-hos-
pitalization and death throughout the first month following dis-
charge. In this regard, the current study results are important. In
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the V-HeFT trial, the combination of hydralazine and isosorbid di-
nitrate (ISDN) decreased the 2-year mortality of patients with HF
compared with placebo (17). After the encouraging results of the
V-HeFT study on mortality, organic nitrates have been extensive-
ly studied regarding the outcomes in patients with HF in clinical
practice. In one such study by Cotter et al. (18), 110 patients with
HF were randomized to receive a high-dose nitrate in addition
to a low-dose diuretic and a high-dose diuretic with a low-dose
ISDN infusion. The authors found a significant reduction in the
need for ventilation and incidence of myocardial infarction (M),
as well as a trend toward less mortality in the high-dose nitrate/
low-dose diuretic group. In another nitrate trial, 40 patients were
randomized to receive 4 mg ISDN every 4 min or bi-level posi-
tive airway pressure (BiPAP) plus a standard-dose ISDN infusion
starting at 10 umol/min and increased every 5-10 min, which is
considered a conventional treatment. The researchers found a
lower mortality rate (0% compared with 40%) in the 4 mg ISDN
group, less need for mechanical ventilation (20% compared with
80%), and a lower incidence of Ml (10% compared with 55%)
(19). Recently, Breidthardt showed that sublingual and transder-
mal nitrates had an improving effect on the mortality in patients
with acute HF. Breidthardt showed that high-dose sublingual or
transdermal nitrate on top of standard HF therapy was safe and
accelerated cardiac recovery (20). In another study, it was found
that IV nitrate improved cardiac function in patients with acute
HF due to severe aortic stenosis (21), in which vasodilators are
generally thought to be contraindicated.

In our study, there was no hospital mortality among the study
patients. Furthermore, IV NTG on top of ST was well tolerated
and laboratory parameters of patients were not affected by ni-
trate therapy in the IV NTG group. We followed up all patients
through the first month after discharge. The therapies through-
out follow-up were similar between the groups. Although BNP
levels were elevated in both groups at the end of first month, pa-
tients who were treated with IV nitrate therapy during hospital-
ization had lower BNP levels. Also, the rate of re-hospitalization
was lower in the IV NTG group than that in the ST group during
the follow-up period. The use of IV NTG was found a predictor of
the following adverse events according to our logistic regression
analyses results. The beneficial effect of IV NTG on first month
events may be explained by two possible mechanisms. First,
patients in the IV NTG group had lower level of BNP during dis-
charge and at the end of follow-up period. We evaluated cardiac
recovery through measurements of BNP levels. We found that if
the IV NTG therapy was initiated early after patient admission,
it could accelerate cardiac recovery, as assessed by serum BNP,
which was found lower in the IV nitrate group compared with
the ST alone within the first 48 h of treatment. As a natriuretic
peptide, BNP is released from cardiomyocytes in response to
pressure or volume-overloaded states, and its plasma levels are
an independent predictor of outcomes in HF and elevated levels
are associated with poor prognosis (22). We adjusted all factors
that might contribute toward the decrease of BNP levels. Due to
the effect on serum BNP level, we attempted to homogenize the
groups in terms of given medication, such as diuretics, ACE in-
hibitors, and beta blocking agent. Also, the groups were similar
in terms of previous medications, initial BNP levels, and echocar-
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diographic and hemodynamic findings. After adjusting all these
factors, we found that the decrease in BNP was higher in the IV
NTG group than that in the ST group at the end of 48 h. The BNP
values reduced more and faster in the IV NTG group, probably
due to the reduction in ventricular filling pressures and the in-
crease in cardiac output due to the NTG therapy. The dilatation in
veins leads to a reduction of venous return to the right ventricle.
Thus, the LV preload is decreased. This is potentially beneficial in
systolic HF. We thought that the lower re-hospitalization rate in
the IV nitrate group may also be explained by the effect of IV NTG
on blood gas analysis results as well as its lowering effect of se-
rum BNP level. Thus, the beneficial effects of IV nitrates on blood
gas analysis were previously described in two randomized trials.
It was shown that nitrates can decrease the need for mechan-
ical ventilation as well as lower the incidence of Ml in patients
with pulmonary edema (18). Moreover, high-dose IV nitrates im-
proved outcomes in patients with pulmonary edema compared
with standard doses of nitrates (19). In this regard, our findings
about blood gas analysis were in line with previous studies. Final-
ly, the lower discharge BNP level may explain why the patients
treated with IV NTG had lower re-hospitalization rate throughout
first month. It was previously shown that BNP levels >400 pg/mL
at 30 days after discharge or with an increase of >4% at follow-up
could predict repeated re-hospitalization and death (23).

Limitations

Although the sample size is similar to previous larger studies,
the most important limitation of our study is the short follow-up
period. Also, the evaluation of renal function and respiratory
parameters over a longer observational period should be per-
formed. In contrast, the randomization was well matched based
on the patients’ baseline characteristics, disease severity, and
treatments. All of these randomizations were similar to those ob-
served in large registry studies.

CONCLUSION

This is the first study to evaluate the clinical benefit of IV NTG in
acute decompensated phase of systolic HF. The IV NTG therapy in
addition to standard HF therapy can accelerate cardiac recovery
as quantified by BNP level, improve blood gas analyses within
the first 48 h of treatment in the ICU, and may reduce adverse
events during the first month following discharge.
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Amag: Diyabet, diinya ¢capinda biyiyen ciddi bir saglik sorunu olup énemli 6l¢iide morbidite ve mortaliteye yol agmaktadir. Bu
arastirma, diyabetli hastalarin hastaliklari hakkindaki bilgi dlzeyleri ve tutumlarinin belirlenmesi amaciyla yapilmistir.

Yontemler: Kesitsel olarak yapilan bu aragtirmanin evrenini, Mayis-Kasim 2012 tarihleri arasinda bir ilin devlet hastanesinin Dahili-
ye Polikliniklerine ayaktan basvuran tip 1 ve tip 2 diyabetli hastalar olusturmustur. Arastirmada 6rneklem secimine gidilmemis olup
arastirmaya katilmaya gonlli olan, iletisime agik 335 diyabet hastasi alinmigstir. Veriler, arastirmacilar tarafindan olusturulan has-
talanin tanitici 6zellikleri ve hastalia ait bilgileri iceren kisisel bilgi formu ve Diyabet Tutum Olcegi kullanilarak yiiz yiize gériisme
yontemi ile toplanmistir. Verilerin analizinde ylizdelik, ortalama hesaplari, Mann Whitney U ve Kruskall Wallis testleri kullaniimistir.
Bulgular: Hastalarin hastalik hakkindaki bilgi diizeylerine bakildiginda; %70,4'Unin hastaligin kaynaklandigr organi, %43,3'Giniin
kan sekerinin diisme belirtilerini, %52,8'inin diyabetin zarar verdigi organlari ve %37'sinin ayak yikama sikhidi ve kontroliind bilme-
digi saptanmistir. Hastalarin Diyabet Tutum Olcegi toplam puan ortalamasinin 3,58+0,30 oldugu ve diyabete iliskin olumlu tutum
gelistirdikleri belirlenmistir. Ayrica hastalarin ilaglarini diizenli kullanma durumu ile 6zel egitim gereksinimi, kan glikoz kontroll ve
komplikasyonlar, hasta otonomisine karsi tutum, ekip bakimina karsi tutum alt boyutlari ve diyabet tutum 6l¢egi toplam ortalama
puani arasinda 6nemli dlizeyde fark oldugu tespit edilmistir.

Sonug: Sonug olarak diyabetli hastalarin hastaliklarina yonelik bilgi durumlarinin yetersiz oldugu ancak diyabete yonelik olumlu
tutum gelistirdikleri belirlenmistir.

Anahtar kelimeler: Diyabet, bilgi dlzeyi, tutum

ABSTRACT

Objective: Diabetes is a serious health problem worldwide that leads to high morbidity and mortality rates. The current study was
conducted to determine the knowledge levels and attitudes of diabetic patients about their disease.

Methods: The population of this cross-sectional study comprised type 1 and type 2 diabetic patients who presented to the out-
patient internal disease polyclinic of a public hospital. No sampling was done, and 335 diabetic patients who volunteered to
participate and were able to communicate were included. Data were gathered using a personal information form that contained
questions on the descriptive characteristics of the patients and disease features, using the Diabetes Attitude Scale (DAS), and using
the face-to-face interview technique. To analyze data, percentages and arithmetic means were calculated and Mann-Whitney U
and Kruskal-Wallis tests were performed.

Results: When the knowledge levels of the patients about the disease were investigated, 70.4% of the patients did not know the
organ that caused the disease and 37% did not know how often they should wash and control their foot. The mean DAS score
of the patients was 3.58+0.30, and the patients developed a positive attitude about their disease. Further, there were significant
differences between regular medicine use and the need for special training to provide diabetes care, blood glucose control and
complications, patient autonomy, team care, and the DAS total score.

Conclusion: The knowledge levels of the patients about the disease were not satisfactory, but the patients developed a positive
attitude about the disease.

Keywords: Diabetes mellitus, knowledge levels, attitude
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GiRIS

Diyabet, diinya ¢apinda biytyen ciddi bir saghk sorunu olup
onemli 6l¢lide morbidite ve mortaliteye yol agmaktadir (1). Dlin-
ya Saglik Orgiiti'ne gére (2012) diinya capinda 346 milyondan
fazla insanin diyabetli oldugu tahmin edilmektedir. Bu sayinin
herhangi bir miidahale yapilmazsa 2030 yilinda iki katindan daha
fazla olacag belirtilmektedir (2, 3). Ayrica tip 1 ve tip 2 diyabet,
diinyada bulasici olmayan hastaliklar arasinda en yaygini olarak
yer almaktadir (4). Ulkemizde diyabet sikhgina bakildiginda Tir-
kiye Diyabet Epidemiyoloji Calismasi (TURDEPII) verilerine gore
Turk eriskin toplumunda diyabet sikliginin 20 yas ve Uizeri grupta
%13,7 oldugu belirlenmistir (5, 6). Turkiye'de 10 milyon civarinda
diyabetli oldugu tahmin edilmektedir (4).

Tutum, bireyin yasanti yoluyla 6grendigi, devamhlik gerektiren,
birey ve obje arasinda dizenliligi gerektiren olumlu/olumsuz
davranislari sergileyen bir kavramdir (7). Bireylerin hastaliklari-
ni algilamasi, hastaliga yonelik tutumlari, onlarin hastalikla bas
etmeleri Gzerinde 6nemli bir etkiye sahiptir. Diyabete yonelik
tutum ve algilar ne kadar dogru ve gercekgi olursa, diyabetle
hem bireysel hem de toplumsal bas etme ¢abalari o denli ba-
sarili olacaktir. Diyabete yonelik yanhs algi ve tutumlarin degis-
tirilmesi, 6nleme ve miidahale ¢alismalarinin mutlaka bir par-
casi olmalidir (4). Bu durumda hastalarin hastaliklarina yénelik
olumlu tutum gelistirmelerine yardimci olacaktir. Diyabetli
hastalar, bilgileri ve olaya katimlarinin yetersizligi nedeniyle
sorunlarinin ¢6zlimsiiz oldugunu sanmakta, bunun agmazlari-
ni ve mutsuzlugunu yasamaktadirlar. Uzun siiren hastaliklarda
uzun dénemdeki tedavi uyumunu degerlendiren calismalarin
¢ogunda, 6 aydan sonra tedaviye uyum basarisinin %50'yi geg-
medigi gorilmustir. Glindmuzde; kronik hastaliklarin tedavi-
sinde basarili olabilmenin yolunun hasta ve yakinlarinin egitimi
ile yakindan ilgili oldugu anlasilmistir (8). Diyabetli hastalarla
yapilan egitimsel calismalarda da egitim sonrasi hastalarin bilgi
ve tutumlarinin daha iyi oldugu belirlenmistir (9-13). Egitimle-
rin verilebilmesi icin de hastalarin éncelikle hastaliklari hakkin-
daki bilgi seviyelerinin belirlenmesi gerekmektedir. Hastayla
en ¢ok iletisim ve etkilesim icinde olan hemsireye bu konuda
onemli rol ve sorumluluklar diismektedir.

Diyabetli hastalarin bilgi ve tutumlariyla ilgili yapilan bir ¢alisma-
da hastalarin diyabet bilgi diizeylerinin ¢ok kotu oldugu buna
bagli olarak toplumun da diyabete karsi tutumlarinin ve uygu-
lamalarinin ayni sekilde ¢ok kot oldugu belirlenmistir (14). Di-
yabetli hastalarla yapilan baska bir calismada da, hastalarin ¢o-
dgunlugunun diyabete neden olan durumlari, komplikasyonlari,
onlenmesi ve yonetimi gibi diyabetin cesitli yonleriyle ilgili bilgi-
lerinin zayif oldugu belirlenmistir (15). Ayrica diyabetli hastalarla
yapilan tutum calismalarinda hastanin yasami Gzerine diyabetin
etkisi konusunda negatif tutum sergileyen bireylerde diyabet ba-
kiminda daha fazla engelle karsilastiklari belirlenmistir (16, 17).
Bilgi ve tutumla ilgili yapilan calismalarda da hastalarin yarisinin
diyabet konusunda bilgilerinin oldugu buna ragmen olumlu
tutum sergiledikleri belirtilmistir (18-20). Hastalarin diyabeti yo-
netebilmeleri ve yasamlarini daha kaliteli stirdirebilmeleri icin
olumlu tutum icinde olmalan gerekir. Bu olumlu tutumun top-
lum icinde gelisebilmesi icin hemsirelere &nemli rol ve sorumlu-
luklar diismektedir.
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Diyabet toplumda sik rastlanan bir hastalik olmasi nedeni ile
hemsirelerinde toplumdaki riskli ve hasta bireylerle (poliklinik,
hastane, aile sagligi merkezi gibi) her alanda karsilasabilecek-
lerinden hemsire diyabetin primer, sekonder ve tersiyer korun-
masinda aktif rol almaktadir (21). Hastanin izlenmesinde hekim,
diyabet egitim hemsiresi, diyetisyen gibi diyabet konusunda uz-
man saglik ekibi hasta ve hastaya bakim veren kisi arasinda siki
iletisim olmalidir (22). Diyabetli bireylerin hastaliklari hakkinda
bilgilendirilmelerinde ve olumlu tutum gelistirmelerinde hem-
sirelere 6nemli sorumluluklar diismektedir. Hastalar da, yasam
tarzlarina dikkat ederek ve hastaliklariyla ilgili bilgi sahibi olarak
yasamlarinda olumlu tutum gelistirebilirler. Bu bilgiler 1s1ginda
bu arastirma diyabetli hastalarin hastaliklar hakkindaki bilgi dii-
zeyleri ve tutumlarinin belirlenmesi amaciyla yapilmistir.

YONTEMLER

Kesitsel 6zellikte olan bu arastirmanin evrenini, Mayis-Kasim
2012 tarihleri arasinda Erzincan Devlet Hastanesinin dahiliye
polikliniklerine ayaktan basvuran tip 1 ve tip 2 diyabetli hastalar
olusturmustur. Arastirmada 6rneklem secimine gidilmemis olup
arastirma kapsamina iletisime acik, duyma sorunu olmayan, en
az 6 ay ve Uzeri diyabet tanisi alan, tani konulmus herhangi bir
psikiyatrik sorunu olmayan, arastirmaya katilmaya gonulli olan
335 diyabet hastasi alinmistir. Hastalarin tanitici ve hastaliklarina
iliskin 6zellikleri bagimsiz degiskenleri, diyabete yonelik tutum-
lari ve bilgi duizeyleri ise bagimli degiskeni olusturmaktadir. Ve-
riler, arastirmacilar tarafindan olusturulan hastalarin tanitici 6zel-
likleri ve hastaliga ait bilgileri iceren kisisel bilgi formu ve Diyabet
Tutum Olcegi (DTO) kullanilarak yiiz ylize gériisme ydntemi ile
toplanmistir.

Veri Toplama Araglar

Tanitiar Ozellikler Formu: Form, hastalarin tanitia ézellikleri ile
hastaliklarina iliskin (yas, cinsiyet, egitim durumu, meslegi, hasta-
likla ilgili egitim alma, baska hastaliginin olma durumu, hastahk
suiresi, kan sekerini kontrol ettirme durumu, ailede diyabet has-
tahgi varligi, duizenli ilag kullanma durumu ve hastaliga iliskin11
soru iceren bilgi durumu) toplam 21 sorudan olusmustur.

Diyabet Tutum Olcegi (DTO): Amerika'da Ulusal Diyabet Ko-
misyonu tarafindan gelistirilmis olan Diyabet Tutum Olcegi'nin
(DTO) lilkemizdeki gecerlilik ve giivenilirlik caismasi Ozcan (17)
tarafindan 1999 yilinda yapilmistir. Diyabet Tutum Olcegi, 7 alt
gruptan olusmaktadir. Bunlar; 6zel egitim gereksinimi, hasta uyu-
muna karsi tutum, instline bagimli olmayan diyabetin ciddiyeti,
kan glikoz kontrolii ve komplikasyonlar, hastanin yasamina diya-
betin etkisi, hasta otonominse karsi tutum ve ekip bakimina karsi
tutumdan olusmaktadir. Olcegin alt gruplarinda bulunan madde
sayisi (¢ ile yedi arasinda degismektedir. Olcek maddeleri 1'den
5'%e kadar degisen, likert tipi puanlama ile puanlanmistir. Olcek-
teki olumlu maddeler icin 5,4,3,2,1, seklinde puanlama olumsuz
maddeler icin de 1,2,3,4,5 seklinde puanlama yapilmistir. Madde-
leri degerlendirirken 5,6,12,18,23,24, numarali maddeleri olum-
suz diger maddeleri ise olumlu degerlendirmek gerekir. Puan >3
ise pozitif tutumu, puan <3 ise negatif tutumu ifade etmekte ve
puanin artisi veya disisi o yondeki tutumu gliclendirmektedir.
Olcek puaninin 5'e dogru artisi veya diistisii o yéndeki tutumu
glclendirmektedir. Hem diyabetli bireyler hem de diyabet bakim
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ekibine uygulanabilen 6lcek, bu iki grubun tutumlarinin deger-
lendirilmesini saglamaktadir. Olcegin alfa ic tutarliik katsayisi
0,61-0,93 olarak belirlenmistir. Bu arastirmada da DTO'nin cron-
bach alfa i¢ tutarlilik katsayisi 0,73 olarak bulunmustur.

Uygulama

Arastirmanin verileri, tanitici dzellikler formu ve DTO kullanilarak
yliz ylize gorisme ydntemi ile toplanmistir. Formlarin doldurul-
masi ortalama 25-30 dakika strmstdr.

istatistiksel Analiz

Arastirma sonucu elde edilen verilerin degerlendirilmesi bilgisa-
yar ortaminda, SPSS (Statistical Package for Social Sciences) 15.0
paket programinda (SPSS Inc.; Chicago, IL, ABD) uygun istatistik-
sel analizler kullanilarak yapilmistir. Tanimlayici istatistikler says,
yuzde ve ortalama olarak verilmistir. Verilerin normal dagdilima
uyup uymadigini anlamak amaciyla Shapiro — Wilk analizi yapil-
mis ve verilerin normal dagilima uymadigi goriildiigliinden non-
parametrik analizlerin uygulanmasina karar verilmistir. Bu analiz-
ler; Mann Whitney U ve Kruskal Wallis testi olarak belirlenmistir.
Anlamlilik seviyesi p<0,05 olarak kabul edilmistir.

Etik ilkeler

Bu arastirma Tirkiye Cumhuriyeti Cumhurbaskanhgi himayesin-
de baslatilan “Diyabeti Durduralim Projesi” kapsaminda Erzincan
Devlet Hastanesiyle isbirligi ile gerceklestirilmistir. Arastirmaya
baslamadan 6nce bashekimlikten dahiliye polikliniklerine aras-
tirmanin yapilabilmesi icin yazi yazilmis olup polikliniklere yakin
bir yerde stand kurularak hastalar bu standa yonlendirilmistir.
Hastalara da arastirmanin amaci ve yontemi anlatilarak sozel
onamlari alinmis ve gizlilik ilkesine saygi gosterilmistir. Arastirma
Helsinki Deklarasyonuna uygun olarak yapilmistir. Arastirmanin
yuritilmesinde Aydinlatiimis Onam ilkesi'ne bagl kalinmistir.
Arastirmaya katilacak bireylerin s6zel onamlari alinarak gonalli
olanlar ¢alismaya alinmistir.

BULGULAR

Hastalarin 9%29,9'unun 50-59 yas araliinda, %66'sinin kadin,
%32,2'sinin 1-5 yil arasi diyabet hastasi oldugu, %66'sinin kan se-
kerini dlizenli kontrol ettirdigi, %68,1'inin diyabet disinda baska
bir hastaligi oldugu, %86'sinin diizenli ilag kullandigi, %74,3'Unlin
hastaligi hakkinda egitim aldigi belirlenmistir.

Hastalarin DTO'nin hasta yasamina diyabetin etkisi alt boyutu
puani ile cinsiyetleri arasinda istatistiksel olarak anlamli bir fark
bulunurken (p<0,05), yas, egitim durumu ve mesleginin puan
ortalamalar arasindaki farkin anlamsiz oldugu belirlenmistir
(p>0,05) (Tablo 1).

Tablo 2'ye bakildiginda; hastaliklariyla ilgili daha 6nce egitim
alma durumu ile 6zel egitim gereksinimi, insiline bagimli ol-
mayan diyabetin ciddiyeti ve hasta yasamina diyabetin etkisi
alt boyutlarinin puan ortalamalar arasinda istatistiksel olarak
anlamli bir fark oldugu belirlenmistir (p<0,05, p<0,001). Hasta-
larin kan sekerini diizenli kontrol ettirme durumu ile dlcegin alt
boyutlari olan 6zel egitim gereksinimi (p<0,05), insiline bagiml
olmayan diyabetin ciddiyeti (p<0,01), DTO toplam puani arasin-
da (p<0,05) istatistiksel olarak anlamli fark oldugu belirlenmistir.
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Diyabetli hastalarin ilaglarini diizenli kullanma durumu ile &6zel
egitim gereksinimi (p<0,001), kan glikoz kontrolii ve komplikas-
yonlar (p<0,001), hasta otonomisine karsi tutum (p<0,05), ekip
bakimina karsi tutum (p<0,01) alt boyutlari ve DTO toplam puani
arasinda (p<0,001), ailede diyabet hastaligi varligi ile insiiline ba-
gimli olmayan diyabetin ciddiyeti (p<0,001) alt boyutu puan or-
talamalar arasinda 6nemli diizeyde fark oldugu tespit edilmistir.

Hastalarin DTO toplam puan ortalamasinin 3,58+0,30 oldugu ve
diyabete iliskin olumlu tutum gelistirdikleri belirlenmistir. Olce-
gin alt boyutlarindan alinan puan ortalamalarina bakildiginda,
gorilmektedir. Ozellikle en giiclii pozitif tutumun “6zel egitim
gereksinimi” alt boyutunda (3,90+0,53) en zayif pozitif tutumun
ise “insiiline bagimh olmayan diyabetin ciddiyeti” alt boyutunda
(2,77+0,93) oldugu belirlenmistir (Tablo 3).

Hastalarin hastalik hakkindaki bilgi diizeylerine bakildiginda;
%70,4'inln hastaligin kaynaklandidi organi, %43,3'Unin kan
sekerinin diisme belirtilerini, %52,8'inin diyabetin zarar verdigi
organlari, %45,1'inin tirnak kesme seklini, %44,8'inin ayakkabi gi-
yerken dikkat edilmesi gerekenleri, %37’sinin ayak yikama sikhg
ve kontrollinii bilmedigi saptanmistir (Tablo 4).

TARTISMA

Diyabet her yasta goriilebilen kronik bir hastaliktir. Diinyadaki di-
yabet hastalarinin 113 milyonu 40-59 yas grubunda yer almakta
ve bunlarin %70'i endistrilesmekte olan tlkelerde bulunmaktadir
(4). Aynica yaslanmaya bagli olarak diyabet prevalansinin arttigi
gorilmektedir (6). Yaslanan diinya nifusuna bagh olarak bu raka-
min 2025 yilinda 166 milyon olmasi beklenmektedir. Ayrica 60-79
yas arasl diyabetli hasta sayisinin 165 milyonu bulacagi hesaplan-
maktadir (4). Bu arastirmada da hastalarin %49,6'sinin 40-59 yas
grubunda yer aldidi belirlenmistir. Hastalardan 60-69 yas grubun-
da olanlarin toplam DTO puan ortalamasi diger yas gruplarindan
yiiksek bulunurken alt boyutlardaki puan ortalamalari degiskenlik
go6stermektedir. Ayrica yasin hastalarin diyabete yonelik tutumlari-
ni etkilemedigi belirlenmistir (p>0,05). Kartal ve ark. (19) diyabetli
hastalarla yaptigi calismada da yasin bakim ve tedaviye yonelik
tutumu etkilemedigi saptanmistir. Diyabetli hastalarla yapilan bir
calismada 35 yasin altinda olanlarin 65 yas ve Uizerinde olan hasta-
lardan daha olumlu tutum sergiledikleri belirlenmistir (23).

Arastirma kapsamina alinan hastalarin cinsiyetinin hasta ya-
samina diyabetin etkisi alt boyutunu olumlu yonde etkiledigi
(p<0,05) toplam DTO ve diger alt boyutlarin puan ortalamasini
etkilemedigi belirlenmistir (p>0,05). Kadin hastalarin DTO alt bo-
yutlarindan; 6zel egitim gereksinimi, hasta uyumuna karsi tutum,
hasta yasamina diyabetin etkisi, hasta otonomisine karsi tutum,
ekip bakimina karsi tutum ve toplam DTO puan ortalamalarinin
erkek hastalardan daha yiksek oldugu belirlenmistir. Diyabetli
hastalarla yapilan calismalarda da cinsiyet ile diyabet tedavileri-
ne yonelik tutumla herhangi bir anlamli iliski bulunmadigi belir-
lenmistir (23, 24).

Hastalarin egitim durumu ile diyabete yonelik tutum puan ortala-
malari arasinda anlamli bir fark saptanmamistir (p>0,05). Okur-ya-
zar, ilkokul mezunu olan hastalarin, 6zel egitim gereksinimi, hasta
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Tablo 1. Hastalarin tanitici 6zelliklerine gore Diyabet Tutum Olcegi puanlarinin dagiimi (n=335)

Diyabet Tutum Olcegi
insiiline
Hasta bagimh Hasta Hasta Ekip
Ozel uyumuna olmayan Kan glikoz yasamina otonomisine bakimina
Tanitici egitim karsi diyabetin kontrolii ve diyabetin karsi karsi Toplam
Ozellikler Sayi (%)  gereksinimi tutum ciddiyeti komplikasyonlari  etkisi tutum tutum olcek

Cinsiyet
Kadin 221(66,00 4,29+0,50 3,87+0,46 2,81+0,98
Erkek 114 (34,00 4,26+0,47 3,81+0,56  2,96+0,92
M-WU, p 12104,000 11782,000 11335,000
.555 .329 131

3,89+0,54 3,90+0,51  4,06+0,47 3,90+0,66 3,90+0,30

3,95+0,49 3,76+0,55  4,05+0,52 3,82+0,65 3,87+0,34

11941,500  10953,000 12552,500 11856,500 11784,000
430 .049 .957 374 333

Meslek
Calisiyor 93(27,8) 4,27+0,49 3,82+0,56  2,94+0,92
Calismyor  242(72,2) 4,28+0,49 3,86+0,47  2,83+0,98
M-WU, p 11177,000 10877,000 10344,500
923 .634 .250

3,88+0,55 3,84+0,53  4,06+0,49 3,80+0,66 3,88+0,36

3,92+0,51 3,86+0,52  4,05+0,49 3,90+0,65 3,90+0,30

10808,500  11093,500 11186,500 10346,500 10915,500
571 .840 932 .250 671

KW: Kruskal Wallis; M-WU: Mann-Whitney U

uyumuna karsi tutum, insiiline bagimli olmayan diyabetin ciddiye-
ti, hasta yasamina diyabetin etkisi alt boyutlarinin ve toplam DTO
puan ortalamalarinin dider egditim gruplarina sahip olan bireyler-
den daha yuksek oldugu belirlenmistir. Diyabetli hastalarla yapilan
calismalarda da egitim durumu ile diyabete yonelik tutum arasin-
da anlamli bir fark bulunmadidi belirlenmistir (19, 23, 24).

Diyabetli hastalarin meslegi ile diyabete yonelik tutum puan
ortalamalariarasinda anlamli bir fark belirlenmemistir (p>0,05).

Diyabet tedavisinin planlanmasinda, hastanin sosyoekonomik
durumu, yasam sekli ve bakim desteginin bulunup bulunma-
masi da 6nemlidir (22). Calisan diyabetli hastalarin hem sosyal
guvencelerinin olmasi hem de sosyoekonomik durumlari géz
ontine alindiginda olumlu tutum sergilemeleri muhtemel bir
durum olabilir. Calismayan hastalarin ise hastaliklarinin yone-
timi icin daha ¢ok zamanlarinin olmasi, yasam sekli ve bakim
desteginin bulunmasi olumlu tutum gd&stermelerini saglamis
olabilir.



Eur J Ther 2017; 23: 165-72

Karakurt et al. Knowledge and attitude in diabetic patients

Tablo 2. Hastalarin hastalik ézelliklerine gére Diyabet Tutum Olcedi puanlarinin dagilimi (n=335)

Diyabet Tutum Olcegi

insiiline

Hasta bagimh Hasta Hasta Ekip
Ozel uyumuna olmayan Kan glikoz yasamina otonomisine bakimina
Hastalik egitim karsi diyabetin kontrolii ve diyabetin karsi karsi Toplam
Ozellikler Sayi (%)  gereksinimi tutum ciddiyeti komplikasyonlari etkisi tutum tutum olcek
Hastalik Suresi 1<
1-5yil 54(16,1) 4,33+0,49 3,89+0,51 2,67+0,91 3,97+0,50 3,90+0,50 4,08+0,53 3,86+0,66 3,91+0,31
6-10yIl 108 32,2) 4,25+0,47 3,75+0,48  2,99+0,95 3,85+0,55 3,85+0,51 4,03+0,51 3,81+0,65 3,86+0,32
11 yil ve Gizeri 89 (26,6) 4,30+0,47 3,95+0,51  2,79+0,92 3,88+0,48 3,90+0,47 4,06+0,50 3,90+0,63 3,92+0,30
KW,p 84 (25,1) 4,26+0,52 3,86+0,48 2,89+1,04 3,97+0,56 3,76+0,60 4,05+0,43 3,93+0,69 3,89+0,33
2,079 10,121 5,252 3,308 3,609 ,686 1,660 1,315
.556 .054 .154 .347 .307 .876 .646 .726
Hastalikla ilgili egitim alma durumu
Evet 249 (74,3) 4,24+0,51 3,83+0,51  2,98+0,95 3,91+0,55 3,78+0,53  4,05+0,49 3,86+0,67 3,88+0,34
Hayir 86 (25,7) 4,40+0,40 3,93+0,44 2,51+0,93 3,90+0,46 4,05+0,47 4,07+0,49 3,92+0,62 3,93+0,24
M-WU, p 8924,500  9652,500 7675,000 10166,500 7466,500  10622,500 10290,000 10332,000
.021 .170 p<0.001 480 p< 0.001 912 .587 628
Baska hastalik varligi
Evet 228 (68,1) 4,27+0,48 3,83+0,50 2,83+0,95 3,91+0,52 3,85+0,54 4,03+0,48 3,82+0,66 3,87+0,31
Hayir 107 (31,9) 4,29+0,51 3,90+0,50 2,93+0,99 3,89+0,55 3,86£0,49 4,11+0,51 3,99+0,64 3,93+0,32
M-WU, p 11718,000 10899,500 11493,000 11872,000 11882,500 10578,500 10322,500 10753,500
.559 114 391 .690 .700 .051 .022 .080
Diizenli ilag kullanma durumu
Evet 288(86,00 4,32+0,45 3,83+0,50 2,83+0,95 3,91+0,52 3,85+0,54  4,03+0,48 3,82+0,66 3,87+0,31
Hayir 47 (14,00  4,02+0,62 3,90+0,50 2,93+0,99 3,89+0,55 3,86+0,49 4,11+0,51 3,99+0,64 3,93+0,32
M-WU,p 4818,500  5932,000 6646,000 4636,500 6731,500 5714,500  4652,500  5000,500
p<0.001 172 .842 p<0.001 952 .049 .001 p<0.001
Ailede Diyabet Oykiisi
Var 170 (50,7) 4,30+0,48 3,84+0,44 2,68+0,84 3,86+0,54 3,90+0,54 4,02+0,52 3,83+0,71 3,87+0,32
Yok 165 (49,3) 4,26+£0,49 3,86+0,55 3,04+1,04 3,95+0,50 3,80+0,51  4,09+0,45 3,92+0,60 3,91+0,31
M-WU, p 12435,500 12152,000 9781,500 11565,000 11433,000 12212,500 12311,500 11336,500
494 .306 .001 .082 .059 .339 404 .052
Kan sekerini diizenli kontrol ettirme durumu
Evet 221 (66,00 4,32+0,45 3,86+0,49 2,97+1,02 3,93+0,54 3,85+0,54  4,07+0,47 3,92+0,65 3,92+0,30
Hayir 114 (34,00 4,20+0,55 3,83+0,51 2,65+0,81 3,87+0,50 3,85+0,50 4,03+0,54 3,78+0,66 3,83+0,34
M-WU, p 11199,500 12353,500 10132,000 11720,000 12332,500 12559,500 11228,000 10923,500
.046 .770 .003 291 751 .964 .101 .046

KW: Kruskal Wallis; M-WU: Mann-Whitney U

Hastalik stiresi 6-10 yil arasinda olan hastalarin diyabete yone-
lik tutum puan ortalamalarinin diger gruplara gore daha yuk-
sek oldugu, ancak hastalik siresi ile diyabet tutum 6lcedi ve
alt boyutlar arasinda anlaml bir fark olmadigi belirlenmistir
(p>0,05). Diyabetli hastalarla yapilan calismalarda da diyabet
hastaliginin siresi ile diyabet tutum 6lgedi puani arasinda an-
lamli fark bulunmamistir (17, 19, 24). Hastalik suresi 1 yildan

daha az olan hastalarin 6zel egitim gereksinimi, hasta yasami-
na diyabetin etkisi, hasta otonomisine karsi tutum alt boyut-
larinin puan ortalamalarinin diger gruplara gore daha yulksek
oldugu saptanmistir. Bu durum, hastalarin tani sirelerinin
daha yeni olmasi, hastaliklarina daha 6zen gdstermeleri ve
hastaliklarina yonelik kronik komplikasyonlarin gelismemesi
ile aciklanabilir.
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Diyabet yasam boyu stiren bir hastaliktir, bu nedenle egitim hasta-
ligin 6nlenmesi, tedavisi, bakimin saglanmasi ve izleminin ayrilmaz
bir parcasi olarak diistiniilmelidir. Baska hicbir hastalikta bireyin
egitimi diyabetteki kadar 6nemli ve etkili degildir. Diyabet bakimi-
nin %90'Indan fazlasi diyabetlinin kendisi tarafindan yapilmakta-
dir. Bu bakimdan hastanin bilinglenerek ve beceri kazanarak kendi
kendine bakim, izlem ve degerlendirme yapmasi, yani hastaliginin
yonetimini Gstlenmesi gerekmektedir. Hastalik yonetimini 6gren-
mis bireylerin hem saglik sonuglar olumlu etkilenmekte hem de
hastaliklarinin maliyeti diismektedir (4). Hastaliklaryla ilgili daha
once egitim alma durumu ile 6zel egitim gereksinimi, insiiline ba-
gimh olmayan diyabetin ciddiyeti ve hasta yasamina diyabetin et-
kisi alt boyutlarinin puan ortalamalari arasinda istatistiksel olarak
anlaml bir fark oldugu belirlenmistir (p<0,05, p<0,001). Diyabetli
hastalarla yapilan calismalarda da hastaliklariyla ilgili egitim alan
hastalarin tutumlarinin olumlu yénde degistidi, bilgi ve uygulama-
larinda artis oldugu belirlenmistir (9, 11, 13, 25).

Diyabet disinda baska hastaligin bulunmasi durumu ile ekip
bakimina karsi tutum alt boyutu arasinda 6nemli diizeyde fark

Tablo 3. Hastalarin diyabet tutum &lcegi (DTO) alt puan ve
toplam puan ortalamalarinin dagilimi (n=335)

Diyabet tutum olcegi alt boyutlari Ortalama+SS

Ozel egitim gereksinimi 3,90+0,53
Hasta uyumuna karsi tutum 3,54+0,52
insiiline bagimh olmayan diyabetin ciddiyeti 2,77+0,93
Kan glikoz kontroll ve komplikasyonlar 3,58+0,62
Hastanin yasamina diyabetin etkisi 3,61+0,54
Hasta otonomisine kars! tutum 3,69+0,56
Ekip bakimina karsi tutum 3,55+0,69
Toplam o6lcek 3,58+0,30

SS: standart sapma
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oldugu tespit edilmistir (p<0,05). Hastalarin %68,1'inin diyabet
disinda baska bir kronik hastaligi oldugu belirlenmistir. Molla-
oglu ve ark. (11) calismasinda da hastalarin %81,7'sinde diyabet
disinda baska bir hastaliklar oldugu belirlenmistir. Yaslanan diin-
ya nifusu ile birlikte ileriye doniik yapilan diyabet prevalansi ile
ilgili tahminlerde, diyabetle birlikte gorulen hastaliklarin preva-
lansinda da artis olacagi 6ngorilmektedir (4). Arastirma bulgusu
literatlr bilgilerine benzerlik géstermektedir.

Diyabetli hastalarin diizenli ila¢ kullanma durumlari ile 6zel egi-
tim gereksinimi, kan glikoz kontrolii ve komplikasyonlari, hasta
otonomisine karsi tutum, ekip bakimina karsi tutum ve toplam
diyabet tutum &lcedi puan ortalamalari arasinda istatistiksel ola-
rak anlamli fark oldugu belirlenmistir (p<0,001, p<0,001, p<0,05,
p<0,01, p<0,001). Kartal ve ark. (19) diyabetli hastalarla yaptigi
calismada da hastalarin tedaviye uyumu ile diyabet tutum olcegi
puan ortalamasi arasinda anlamli fark oldugu saptanmustir.

Ailede diyabet oykusi varligi ile sadece insiline bagimh olma-
yan diyabetin ciddiyeti alt boyutu arasinda 6nemli diizeyde fark
oldugu tespit edilmistir (p<0,001). Hastalarin %50,7’sinin ailede
diyabet &ykusiinin oldugu belirlenmistir. Arastirma bulgusu
Kartal ve ark. (19) ve inkaya ve Karadag (24) calisma bulgularina
benzerlik gostermektedir.

Hastalarin kan sekerini diizenli kontrol ettirme durumlari ile 6zel
egitim gereksinimi, insiiline bagimh olmayan diyabetin ciddiye-
ti ve toplam diyabet tutum 06lcedi puan ortalamalari arasinda
onemli bir fark oldugu saptanmistir (p<0,05). Kan sekerini di-
zenli kontrol ettiren hastalarin toplam tutum puan ortalamalari-
nin olumlu yénde pozitif tutum gosterdigi belirlenmistir. Kara ve
Cinar’in (26) calismasinda da hastanin diyabete karsi pozitif tu-
tumu arttikca aclik kan sekerinin azaldigi saptanmistir. Kan seke-
rini diizenli kontrol ettiren hastalarin %66 oldugu bulunmustur.
Kartal ve ark. (19) yaptigi calismada da hastalarin %95,5'inin kan
sekeri 0lcimi yaptigl, 6lciim yapan hastalarin %52,7'sinin 6l¢U-
m dizensiz yaptigi belirlenmistir. Diyabet bakim ve tedavisinin

Tablo 4. Hastalarin hastalik ile ilgili bilgi diizeylerinin dagilimi (n=335)

Dogru biliyor Yanhis biliyor Bilmiyor

Hastalik 6zellikleri Sayi % Sayi % Sayi %

Diyabet hastaliginin kaynaklandigi organ 69 20,6 30 9,0 236 70,4
Kan sekeri diisme belirtileri 156 46,6 34 10,1 145 43,3
Diyabet hastaliginin zarar verdigi organlar 125 37,3 33 9,9 177 52,8
Diyabet hastasinin tirnak kesme sekli 112 33,4 72 21,5 151 45,1
Ayakkabi giyerken dikkat edilmesi gerekenler 123 36,7 62 18,5 150 44,8
Ayak yikama sikligi ve kontroli 154 46,0 57 17,0 124 37,0
insdlin kalemini saklama sekli 69 20,6 48 14,3 218 65,1
Diyabet hastasinin tercih etmesi gereken besin grubu 233 69,6 48 14,3 54 16,1
Diyabet hastasinin yemesi gereken 6giin sayisi 214 63,9 61 18,2 60 17,9
Egzersizin yararlar 237 70,7 28 8,4 70 20,9
Sigara icmemesi gerektigi 276 82,4 14 4,2 45 13,4
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temel amaci glisemik kontrolu saglamaktir (27). Bu arastirmada
da hastalarin yaridan fazlasinin diizenli olarak kan sekeri kontrolu
yaptigi belirlenmistir.

Hastalarin DTO toplam puan ortalamasinin 3,58+0,30 oldugu
ve diyabete iliskin olumlu tutum gelistirdikleri belirlenmistir. En
yuksek olumlu tutumun 6zel egitim gereksinimi (3,90+0,53) alt
boyutunda oldugu gérilmektedir. Tutumla ilgili yapilan ¢alisma-
larda da hastalarin genellikle olumlu tutum sergiledikleri belir-
lenmistir (9, 18-20, 24).

Hastalarin diyabetin yonetimine yonelik bilgi diizeylerine bakil-
didinda; %70,4’tnlin diyabetin kaynaklandigi organi, %65,1'inin
instlin kalemini saklama seklini, %52,8inin diyabetin zarar verdigi
organlari ve %20,9'unun egzersizin yararlarini bilmedigi saptanmis-
tir. Maina et al. (14) yaptigi calismada da diyabetli hastalarin bilgi
dizeyinin ¢ok kotu oldugu belirtilmistir. Foma et al. (15) yaptigi
calismada diyabetli hastalarin cogunlugunun diyabete neden olan
durumlari, komplikasyonlari, dnlenmesi ve yonetimi gibi diyabe-
tin cesitli yonleriyle ilgili bilgilerinin zayif oldugunu saptamislardir.
Danquah et al. (28) yaptiklarn calismada hastalarin karbonhidrat,
sodyum ve yagdan zengin bir diyetle beslendiklerini, fiziksel ak-
tivitelerinin ise genelde disiik oldugu, baska bir calismada ise tip
2 diyabetli hastalarin agiz saghgi konusunda bilgilerinin yetersiz
oldugu belirlenmistir (29). Dlindar ve ark. (20) yaptiklar ¢alisma-
da diyabetli hastalarin yarisinin diyabet konusunda yeterli bilgiye
sahip olduklarini belirtmislerdir. Bagka bir calismada ise hastalarin
%33'Unilin diyabete yonelik genel bilgilerinin, diyabetin belirtileri
ve komplikasyonlarina yonelik bilgilerinin iyi oldugu belirlenmistir
(30). Batkin ve Cetinkaya'nin (31) yaptidi calismada diyabetli birey-
lerin diyabetik ayak ve ayak bakimi ile ilgili bilgilerinin yetersiz, dav-
ranis puanlarinin diisiik oldugu bulunmustur. Bu arastirma bulgusu
da yapilan arastirma sonuglarina benzerlik gostermektedir.

SONUC

Diyabetli hastalarla yapilan bu arastirmada hastalarin yasinin,
egitim durumunun, mesleginin diyabete yonelik tutumlarini et-
kilemedigi cinsiyetin ise sadece diyabet tutum 6lceginin alt bo-
yutu olan hasta yasamina diyabetin etkisi alt boyutunu olumlu
yonde etkiledigi belirlenmistir. Hastalik stiresinin diyabete yone-
lik tutumu etkilemedigi, bunun yani sira diizenli ila¢ kullanma
ve kan sekerini diizenli kontrol ettirme durumlarinin diyabete
yonelik tutumu pozitif yonde olumlu etkiledigi saptanmistir.
Hastalarin diyabete yonelik pozitif yonde olumlu tutum sergile-
dikleri ancak diyabete yonelik bilgi dizeylerinin yetersiz oldugu
belirlenmistir. Bu sonuclar dogrultusunda; hastalarin bireysel
ozelliklerinin g6z 6nlinde bulundurularak, diyabete yonelik ye-
tersiz bilgi ve negatif tutumlarinin belirlenmesi, bilgi ve tutum-
larini gelistirmeye yoénelik egitim programlarinin diizenlenmesi,
hastalarin tutuma yonelik farkindaliklarinin arttirlmasina yonelik
cahismalar yapilmasi nerilebilir.

Etik Komite Onayi: Yazarlar ¢alismanin World Medical Association Dec-
laration of Helsinki “Ethical Principles for Medical Research Involving Hu-
man Subjects’, (amended in October 2013) prensiplerine uygun olarak
yapildigini beyan etmislerdir.

Hasta Onami: S6zIi hasta onami bu ¢alismaya katilan hastalardan alin-
mistir.
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Kronik hepatit C tedavisinde pegile-interferon

ve ribavirin iceren rejimlerin etkinligi: Geriye
dogru bir bakis

Efficacy of regimens containing pegylated interferon and
ribavirin in the treatment of chronic hepatitis C: A retrospective
overview

Ayhan Balkan?, Orhan Bati?, Taylan Metin?, Murat Taner Gulsen!
1Gaziantep Universitesi Tip Fakiiltesi, Gastroenteroloji Anabilim Dali, Gaziantep, Tiirkiye
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0z

Amag: Kronik hepatit C (KHC) hastalarinda, interferonlu tedavilere cevabi, kalici viral yaniti etkileyen faktorleri ve niikst degerlen-
dirmeyi amagladik.

Yontemler: Calismaya retrospektif olarak KHC'li 305 hasta alindi. Hastalara 48 hafta pegile interferon alfa-2A (PEG-IFN a-2A ) +
ribavirin (RiB) veya pegile interferon alfa-2B (PEG-IFN a-2B) + RiB tedavisi verildi.

Bulgular: Tedavinin 48. haftasinda, tedavi sonu virolojik yanit (TSVY) 305 hastanin 151'inde (%49,5) saptandi. PEG-IFN a-2A + RiB
kullanan hastalarin 70'inde (%50,7), PEG-IFN a-2B + RiB kullanan hastalarin 81'inde (%48,5) TSVY saptandi (p>0,05). Tedavi biti-
minden 6 ay sonra, kalici virolojik yanit (KVY) ise tiim hastalarin 138'inde (%45,2) saptandi. PEG-IFN a-2A + RiB kullanan hastalarin
63'inde (%45,7), PEG-IFN a-2B + RiB kullanan hastalarin 75'inde (%45,9) KVY saptandi (p>0,05). Tedavi sonrasi 35 (%11,6) hastada
niks gorilda.

Sonug: KHC enfeksiyonunda verilen tedavi ile hastalarin uzun donem prognozlari olumlu yénde etkilenmektedir. PEG-IFN a-2A +
RIB ve PEG-IFN a-2B + RiB tedavisi ile hepatit C viriis ribo niikleik asit (HCV RNA) klirensinde heniiz istenen diizeye ulasilamamistir.
Bu nedenle yeni tedavi rejimlerine ihtiya¢c duyulmaktadir.

Anahtar kelimeler: Pegile interferon alfa-2A + ribavirin, pegile interferon alfa-2B + ribavirin, hepatit C viris ribo niikleik asit

ABSTRACT

Objective: We aimed to evaluate the response to interferon treatment, factors affecting permanent response, and recurrence in
patients with chronic hepatitis C (CHC).

Methods: This retrospective study included 305 patients with CHC. They received either pegylated interferon alfa-2A (PEG IF-
Na-2A) + ribavirin (RIB) treatment or pegylated interferon alfa-2B (PEG IFNa-2B) + RIB treatment for 48 weeks.

Results: At the 48th week of treatment, hepatitis C virus ribonucleic acid (HCV RNA) clearance was seen in 151 (49.5%) of the 305
patients as end-of-treatment response (ETR). ETR was observed in 70 (50.7%) patients treated with PEG IFNa-2A + RIB and in 81
(48.5%) patients treated with PEG IFNa-2B + RIB (p>0.05). After 6 months of treatment, sustained virological response (SVR) was
observed in 138 (45.2%) patients. SVR was observed in 63 (45.7%) patients treated with PEG IFNa-2A+RIB and in 75 (45.9%) pa-
tients treated with PEG IFNa-2B+RIB (p>0.05). After treatment, recurrence occurred in 35 (11.6%) patients.

Conclusion: The long-term prognosis of CHC infection is positively affected by the treatment regimen. PEG IFNa-2A + RIB and PEG
IFNa-2B + RIB treatment regimens have not yet increased HCV RNA clearance to the desired level. Thus, new treatment regimens
are required.

Keywords: Pegylated interferon alfa-2A + ribavirin, pegylated interferon alfa-2B + ribavirin, hepatitis C virus ribonucleic acid

GiRi$ yol acar. HCV'ye bagh karaciger hastaliginin tedavisinde, son
Diinyada 200 milyondan fazla kisinin hepatit C virisii (HCV) ile 20 yilda 6nemli gelismeler kaydedilmistir. Tedavi kesildikten
enfekte oldugu distnilmektedir. Her yil 250000 insan HCV'nin sonra 24 haftada saptanamaz hepatit C viris ribo nikleik asit
yol actigi siroz veya hepatoselliiler karsinom nedeniyle 6lmek- (HCV RNA) seviyeleri olarak tanimlanan kalici virolojik yanit
tedir (1). HCV enfeksiyonu, karacigerde kronik hepatit, fibrozis, (KVY), sirozu olmayan hastalarda hastaligin iyilesmesiyle ilis-
siroz ve hepatoselliler karsinoma (HSK) gibi komplikasyonlara kilidir (2).
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Genel olarak KVY, 48 hafta sadece pegile-interferon (PEG-IFN)
kullanan hastalarda %29 iken, PEG-IFN ve ribavirin (RiB) kombi-
nasyon tedavisi alan hastalarda %44-56'ya ¢cikmistir (3). Cesitli
calismalarda PEG-IFN a-2A ve PEG-IFN a-2B basari orani birbi-
rine benzer bulunmustur. Naiv hastalarda KVY orani %54-56'dir
ve bu oran biyiik oranda HCV genotipine baghdir. Genotip 1
hastalarda %42-46, genotip 2- 3 hastalarda %76- 82 oraninda
KVY elde edilmistir (4).

Dusiik HCV RNA diizeyi, genotip 1 disindaki HCV tipleri, sirozun
yoklugu, 40 yasindan geng¢ olma, kadin cinsiyet, karacigerde
yaglanma olmamasi, obezite yoklugu ve beyaz irktan olma KVY
oranlarini artirmaktadir (5). Bilinen en kuvvetli prediktif faktor,
virusun genotipi olup en iyi tedavi seklinin secimi icin tedavi
oncesi genotipin belirlenmesi énemli bir basamak olacaktir.
Bunun disinda 6zellikle viicut kitle indeksinin 30'un lizerinde
olmasi, insilin direnci, kromozom 19'da lokalize olan IL28B ge-
netik polimorfizmi, ilerlemis karaciger fibrozisi diger negatif
prediktif faktorler olarak tanimlanmistir (6).

KVY elde edilen hastalarda fibroziste ilerleme goriilmez ve hat-
ta mevcut fibroziste gerileme gorilebilir. Karaciger yetmezli-
gi ve HSK ile iliskili sagkalim ylizdeleri, KVY elde edilen sirotik
hastalarda, tedaviye yanitsiz hastalara gore daha yiksek bulun-
mustur. Bu ytizden, HCV tedavisinde nihai hedef viriisiin eradi-
kasyonu olmalidir (7).

Onceki Saghk Uygulama Tebligi (SUT)>ne gore, kronik hepatit
C (KHC) hastalarinda, PEG-IFN ve RiB tedavisi verilmekteydi. Bu
calismada klinigimizde takip ve tedavisi yapilan KHC hastala-
rinda, interferon’lu tedavilere cevabi, kalici viral yaniti etkileyen
faktorleri ve niiksti degerlendirmeyi amacladik.

YONTEMLER

Hasta Grubu
Galismaya retrospektif olarak Nisan 2008 - Subat 2012 tarihle-
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ri arasinda polikliniklerimize bagvuran KHC'li 305 hasta alind..
KHC tanisi serolojik ve molekiiler incelemeler ile kondu. Has-
talara 48 hafta pegile interferon alfa-2A (PEG-IFN a-2A) + riba-
virin (RIiB) veya pegile interferon alfa-2B (PEG-IFN a-2B) + RiB
tedavisi verildi. Hastalarin tedaviye baslangi¢ alanin aminot-
ransferaz (ALT), aspartat aminotransferaz (AST), alkalen fosfa-
taz (ALP), gama glutamil transferaz (GGT), albumin, hemogram
ve Child-pugh skorlar degerlendirildi. PEG-IFN a-2A /2B + RiB
tedavisinin sonuclari arastirildi. Anti-HCV, serolojik olarak enz-
yme-linked immunosorbent assay (ELISA) yontemi ile calisildi.
Molekdler laboratuvarinda, hastalarin serumlarinda HCV RNA
diizeyleri, “real time polimeraz zincir reaksiyonu (PCR)” yon-
temiyle (COBAS Tagman HCV, Roche Diagnostic Systems, Inc.,
Branchburg, NJ, ABD) tespit edildi. HCV RNA kantitatif olarak 15
IU/mL ve tizeri sonuclar pozitif olarak kabul edildi. HCV RNA po-
zitif saptanan hastalarda, HCV genotiplendirmesi, real time PCR
yontemiyle Abbott m2000r (Abbott Molecular Diagnostic, ABD)
sisteminde calisild.

Calismaya dahil edilme kriterleri: ) 18 yasindan biyiik olmak,
Il) Enzyme-linked immunosorbent assay (ELISA) ile Anti-HCV
pozitif bulunmus olmak, Ill) Serum HCV RNA kantitatif olarak 6l-
¢lilmis ve pozitif saptanmis olmak, IV) 48 haftalik PEG-IFN a-2A
/ 2B + RIB tedavisi almis olmak. Calismadan dislanma kriterleri:
i) HCV RNA negatif olmak, ii) Siroz, HCC ve otoimmun karaciger
hastaligi tanisi olmak.

Calisma, 2008 yilinda revize edilen 1975 Helsinki Bildirgesi il-
kelerine ve Klinik Arastirmalar Etik Kurulu Komisyonunun
16.05.2016/149 numarali onayina istinaden yduritildd. Yazih
hasta onami, calismaya dahil olan tim hastalardan alindi.

istatistiksel Analiz

Surekli degiskenlerin normal dagilima uygunluk kontroliinde,
Kolmogorov Smirnov testi kullanildi. Normal dagilima sahip
degiskenlerin iki bagimsiz grup karsilastinlmasinda Student t
testi, normal dagihma sahip olmayan degiskenlerin iki bagim-

Tablo 1. Genotip alt tiirlerinin hasta grubundaki genel dagilimi

Genotip Genotip Genotip Genotip Genotip  Genotip Genotip
Degisken Sayi1 (n) 1b % 1% la% lvelb% 3A % 4A % 5%
Toplam 305 284 (93,1) 13 (4,3) 4(1,3) 1(0,3) 1(0,3) 1(0,3) 1(0,3)
Kadin 133 (43,6) 121 (42,6) 8(61,5) 2 (50) 0 1(100) 0 1 (100)
Erkek 172 (56,4) 163 (57,4) 5 (38,5) 2 (50) 1 (100) 0 1 (100) 0
Yas 55,8+12,8 55,8+12,9 54,7+13,3 62+4,5 62 46 32 66
Baslangic ALT diizeyi(U/L)  43,3+33,6  42,71+33,76 49+24 84+49,74 30 24 30 26
Baslangic HCV RNA Diizeyi  4207225,8+  4238402,6+  3130977,6+ 6675000+ 226000 1900000 7900000 2100000
(IU/mL) 3687669,52  3729767,86 2761167,17  3004857,17
KC Bx yapilan 56 51 5 0 0 0 0 0
ileri fibrozis saptanan 37 (%66) 33 (%64,7) 4 (%80) 0 0 0 0 0

(ISHAK skoru 3-6)

ALT: alanin aminotransferaz; HCV RNA: hepatit C viriis ribo niikleik asit; KC Bx: karaciger biyopsisi
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Tablo 2. Kalici virolojik yanita etki eden faktorler

Degisken Sayi (n) KVY, n (%) p
Cinsiyet Kadin 133 78(45,3) 0,967
Erkek 172 60 (45,1)
Yas grubu 40 yas alt 38 19 (50) 0,167
40-49 yas arasi 36 21(58,3)
50 yas ve lizeri 231 98 (42,4)
HCV genotipi  1b 284 129 (45,4) 0,255
1 13 7 (53,8
la 4 0
lvelb 1 1(100)
3a 1 1(100)
4a 1 0
5 1 0
Diyabet, Evet 31 11 (35,5 0,249
Prediyabet Hayir 274 127 (46,4)
Baslangic <500000 37 17 (45,90 0,586
HCV RNA =500000 <3000000 74 37 (50)
(IU/mL) >3000000 193 83 (43)
Fibrozis Varligi Var 37 15 (40,5 0,713
Yok 17 6 (35,3)
Baslangic <40 185 109 (58,90 0,000
ALT duizeyi 40- <80 88 24 (27,3)
/L) 80- <120 20 3 (15)
120+ 12 2(16,7)
Baslangi¢ <14 247 108 (43,70 0,271
Hb Dlizeyi >14 58 30(51,7)
(9/db)
Baslangi¢ <4000 21 6 (28,6) 0,112
WBC Diizeyi  =4000 284 132 (46,5)
(/uL)
Baslangi¢ <200 100 38 (38) 0,206
PLT Duzeyi 200- <300 141 69 (48,9)
(10/pL) =300 64 31(48,4)

KVY: kalici virolojik yanit; HCV: hepatit C viriisti; HCV RNA: hepatit C viris ribo
ntikleik asit; ALT: alanin aminotransferaz; Hb: hemoglobin; WBC: beyaz kiire;
PLT: trombosit

siz grup karsilastirlmasinda ise Mann Whitney U Testi kullanildi.
Betimleyici istatistiklerle beraber ki-kare testi kullanild. istatis-
tiksel analizler i¢in SPSS for Windows version 22.0 paket prog-
rami (Statistical Package for the Social Sciences IBM Corp-2011-
IBM Corp.; Armonk, NY, ABD) kullanildi ve p < 0.05 istatistiksel
olarak anlamli kabul edildi.

Tablo 3. Tedavi rejimine ve genotipe gére kalici virolojik yanit
diizeyleri

PEG-IFN PEG-IFN

o-2A + «-2B +
Tedavi rejimi RIB, n (%) RIB, n (%) p
Hasta sayisi 138 167 -
Kala virolojik yanit 63 (%45,7) 75 (%45,9) 0,897
Genotip 1b, KVY 58/124 (%46,8) 71/160 (%44,4) 0,126
Genotip 1, KVY 3/7 (%42,9) 4/6 (%66,7)
Genotip 1a, KVY 0/4 (%0) 0
Genotip 1 ve 1b, KVY 1/1 (%100) 0
Genotip 3a, KVY 1/1 (%100) 0
Genotip 4a, KVY 0 1/1 (%100)
Genotip 5, KVY 0/1 (%0) 0

PEG-IFN a-2A + RiB: pegile-interferon a-2A + ribavirin; PEG-IFN &-2B + RiB:
pegile-interferon a-2B + ribavirin; KVY: kalici virolojik yanit

BULGULAR

Klinigimizde KHC enfeksiyonu tanisi ile tedavi almis olan top-
lam 305 hastanin 18. ay sonunda tedavi yaniti degerlendirildi.
Tablo 1 de genotip alt gruplarinin yas, cinsiyet, baslangi¢ ALT
diizeyleri, baslangic HCV RNA diizeyleri, biyopsi yapilan ve ile-
ri fibrozis saptanan (ISHAK 3-6) hastalarin dagilimi gésterildi.
Toplam 56 hastadan 37 (%66)'sinde ileri fibrozis saptanirken
51 genotip 1b hastasinin 33 (%64,7)'linde ileri fibrozis saptandi
(Tablo 1).

Calismamiza 305 hasta katilmis olup 133’G kadin (%43,6),
172'si erkek (%56,4) idi (p=0,967). KVY'i etkileyen faktorler
arastirildi. Yas gruplari 40 yas alti, 40-49 yas arasi ve 50 yas
Uzeri anlamli bir fark saptanmadi (p=0,167). HCV genotip
alt gruplarindan genotip 1b hasta sayisi 284 (%93,1) idi. Di-
ger genotip alt gruplar arasinda anlamli bir fark saptanmadi
(p=0,255). Baslangic HCV RNA duzeylerinin KVY lzerinde an-
lamli bir etkisi gortilmedi. (p=0,586). Hastada ileri fibrozisin
varhgi veya yoklugu KVY agisindan anlamli risk faktori olarak
saptanmadi (p=0,713). Baslangi¢ beyaz kiire, hemoglobin ve
platelet diizeyleri yine KVY acisindan risk faktori olarak de-
gerlendirilmedi. Baslangi¢ ALT diizeylerinin < 40 IU / mL ol-
masi, KVY lizerinde olumlu faktor olarak saptandi ve bu sonug
anlamli idi (p=0,000) (Tablo 2).

Tedavi rejiminin (PEG-IFN a-2A + RiB ve PEG-IFN a-2B + RIB)
genotip alt turlerine gore KVY oranlari arastirildi. KVY agisin-
dan her iki tedavi rejimleri arasinda anlamli bir fark saptanma-
di (p>0,05). Buna gore PEG-IFN a-2A + RIB alan 138 hastanin
63’'linde (%45,7) KVY saptandi. PEG-IFN a-2B + RiB alan 167 has-
tanin 75'inde (%45,9) KVY saptandi. Genotip 1b grubunda PEG-
IFN a-2A + RiB tedavisi alan 124 hastanin 58'inde (%46,8) KVY
saptandi. PEG-IFN a-2B + RiB tedavisi alan 160 hastanin 71'inde
(%44,4) KVY saptandi. Diger gruplarin ayri ayri KVY'leri deger-
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Tablo 4. Pegile interferon alfa-2A / 2B + ribavirin tedavisinin genotip
alt turlerinde yanit durumu

Sayr Kalici virolojik  Tedaviye Niiks

Genotip (n) yanit (%)  yanitsizlik (%) vakalar (%)
Genotip 1b 284  129(45,4) 86 (30,3) 35(12,3)
Genotip 1 13 7(53,8) 323, 0
Genotip la 4 0 3(75) 0
Genotip 1 ve 1b 1 1 (100) 0 0
Genotip 3a 1 1(100) 0 0
Genotip 4a 1 0 1(100) 0
Genotip 5 1 0 1(100) 0
Tablo 5. Hastalarin tedaviye yanit dagilimlan

Yanit durumu Sayi Yiizde (%)
Primer yanitsizlik 118 38,7
Kismi virolojik yanit 36 11,8
Tedavi sonu virolojik yanit 151 49,5
Kalici virolojik yanit 138 45,2
Nuiks 35 11,6

lendirildi. Tum genotipler agisindan ise her iki tedavi kolunda
anlaml bir fark saptanmadi (p<0,05) (Tablo 3).

PEG-IFN a-2A + RiB ve PEG-IFN a-2B + RiB tedavisinin genotip
alt turlerinde yanit durumuna bakildiginda genotip 1b olan
284 hastanin; KVY’si 129 (%45,4) hasta, tedaviye yanitsizlik 86
(%30,3) hasta, niiks 35 (%12,3) hasta olarak saptandi. Diger ge-
notip alt gruplarinin tedaviye yaniti Tablo 4'te gosterildi.

Hastalarin tedaviye yanit durumlari degerlendirildi. 118 hasta-
da (%38,7) primer yanitsizlik saptandi. 36 hastada (%11,8) kis-
mi virolojik yanit saptandi. TSVY 151 hastada (%49,5) saptandi.
KVY ise hastalarin 138'inde (%45,2) saptandi. Hastalarin 35‘inde
(%11,6) ise niiks saptandi (Tablo 5).

PEG-IFN a-2A + RiB ve PEG-IFN a-2B + RiB tedavisinin 3. ayda la-
boratuvar yan etkilerine bakildiginda tim hastalarin 133'linde
(%43,6) anemi, 116'sinda (%38) ALT ylksekligi, 16'sinda (%5,2)
I6kopeni, 50'sinde (%16,4) trombositopeni saptandi. Her iki te-
davi kolunda da tiim yan etkiler agisindan anlamh bir fark sap-
tanmadi (p>0,05). PEG-IFN a-2A + RiB ve PEG-IFN a-2B + RIB te-
davisinin 12. ayda laboratuvar yan etkilerine bakildiginda tiim
hastalarin 110°'unda (%36,1) anemi, 128'inde (%42,8) ALT yiik-
sekligi, 18'inde (%6) I6kopeni, 66'sinda (%22,1) trombositopeni
saptandi. Her iki tedavi kolunda da tiim yan etkiler agisindan
anlamh bir fark saptanmadi (p>0,05).

PEG-IFN a-2A + RiB ve PEG-IFN a-2B + RiB tedavisine gére klinik
yan etkilere bakildiginda 6n planda halsizlik ve ates saptandi.
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Tum klinik yan etkilere bakildiginda ise istatiksel olarak anlamli
bir fark saptanmadi (p>0,05).

TARTISMA

Son 10 yil icerisinde, PEG-IFN’larin ortaya ¢ikmasiyla HCV en-
feksiyonlarinin tedavisinde 6nemli ilerlemeler saglanmistir (8).
Tedavinin amaci, viral replikasyonun baskilanmasi, siroz ve HSK
gibi ge¢ komplikasyonlarin 6nlenmesidir. KHC tedavisinde an-
tiviral tedavi ile hedeflenen basari kriterleri biyokimyasal yanit
olarak ALT ve AST’'nin normale dénmesi, virolojik yanit olarak
ise HCV RNA'nin negatiflesmesi ve histolojik yanit olarak da ka-
racigerde nekroinflamasyonun azalmasidir (3).

Tedavi sonu viral yanitin degerlendirildigi calismalara baktigi-
mizda; Manns ve ark. (4) yapmis olduklari calismada; TSVY, yiik-
sek doz PEG-IFN a-2B + RIB kombinasyon tedavisi alan grupta
%65, diistik doz PEG-IFN a-2B ile RiB kombinasyon tedavisi alan
grupta %56, INF a-2B + RiB kombinasyon tedavisi alan grupta
%54 olarak bulunmustur. PEG-IFN a-2A 'nin etkinlik ve gliveni-
lirligini arastirdiklari cok merkezli ve 531 hastay! kapsayan bir
calismada; PEG-IFN a-2A 48 hafta boyunca 180ug/kg haftada
bir cilt altt uygulanmis, TSVY %69 saptanmistir. Bu oran IFN a-2A
tedavisiyle elde edilen %28 oranindan belirgin yiksektir (9).
Fried ve ark. (3) kronik HCV hastalari izerinde yapmis olduklari
calismada; PEG-IFN a-2A ile RiB kombinasyonu alan hastalarda
TSVY orani %69, INF a-2B + RiB kombinasyonu alan hastalarda
TSVY orani %52, PEG-IFN a-2A ile plasebo alan hastalarda TSVY
orani %59 olarak bulunmustur.

Bizim ¢alismamizda vermis oldugumuz tedavi rejiminin (PEG-
IFN a-2A + RiB ve PEG-IFN a-2B + RiB) 12. Ayinda TSVY, tim
hastalarin 151'inde (%49,5) saptandi. PEG-IFN a-2A kullanan
hastalarin 70'inde (%50,7), PEG-IFN a-2B + RiB kullanan hasta-
larin 81'inde (%48,5) HCV RNA klirensi saptandi. Her iki kolda
da anlamli bir fark saptanmadi (p>0,05). Elde etmis oldugumuz
TSVY oranlar kimi yayinlardan disuk tespit edilmis olup lite-
ratlrdeki bazi ¢alismalar ile de benzerlik gostermektedir. Bazi
yayinlara gore daha diisiik TVSY tespit edilmis olmasi ise hasta-
larin cogunlugunun genotip 1 ve genotip 1b olmasindan kay-
naklanmis olabilir.

Yaptigimiz ¢calismamizda tedavi rejiminin (PEG-IFN a-2A + RiB
ve PEG-IFN a-2B + RiB) genotip alt tiirlerine gére KVY diizey-
lerine de bakilmis olup, PEG-IFN a-2A + RiB alan 138 hastanin
63'linde (%45,7) KVY saptandi. PEG-IFN a-2B + RiB alan 167
hastanin 75'inde (%45,9) KVY saptandi. Genotip 1b grubunda
PEG-IFN a-2A + RiB tevdisi alan 124 hastanin 58'inde (%46,8)
KVY saptandi. PEG-IFN a-2B + RiB tedavisi alan 160 hastanin
71'inde (%44,4) KVY saptandi. KVY’'nin degerlendirildigi diger
calismalara baktigimizda; Reddy ve ark. (10) PEG-IFN a-2A 'nin
dozunu belirlemek icin, daha 6nce INF tedavisi almamis KHC'li
hastalar Uzerinde yapmis olduklari calismada; 45 pg haftada
bir doz uygulamada KVY %10 bulunmus ve IFN a-2A haftada
3 doz tedavisine gore KVY acisindan anlamli fark olmadigi
belirtilmistir. 180 pg haftada bir doz PEG-IFN a-2A uygulama-
sinda bu oran %36 bulunmus ve PEG-IFN a-2A 'nin en uygun
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dozunun haftada bir kez 180 pg oldugu belirtilmistir. Zeuzem
ve ark. (9) yapmis oldugu calismada; PEG-IFN a-2A 180ug
haftada bir uygulama sonucu KVY %39 saptanmistir. Bu oran
INF a-2A tedavisiyle elde edilen %19 oranindan belirgin yik-
sektir. Olut ve ark. (11) yaptigi calismada genotip 1 ile infekte
50 naiv KHC hastasina PEG-IFN a-2B 1,5 pug/kg/hafta ve viicut
agirhgina gére RiB 1000-1200 mg/giin tedavisi uygulanmis-
tir. Tedavi sonucunda nihai hedef, tedavi bitiminden 24 hafta
sonra serumda HCV RNA saptanmamasi olarak belirlenmistir.
Toplam 50 hastanin 30'unda (%60) KVY elde edilmistir. Gon-
calves ve ark. (12) yaptigi 141 hastayi iceren calismada TSVY
77 (%54,6) hastada, KVY 56 (%39,7) olarak bulunmustur. Bizim
calismamizda da KVY literatiire benzer oranlarda saptanmistir.
Literatiirdeki bazi calismalarda daha yiiksek KVY elde edilmesi
calismaya dahil edilen hasta popilasyonun farkliligi ve genis-
ligi olabilir.

Literatiirde, PEG-IFN a-2A ve PEG-IFN a-2B preparatlarinin
hangisinin KVY {izerine daha etkili oldugunu gosteren cok az
calisma vardur. italya'da yapilan bir calismada, PEG-IFN a-2A ve
RiB kombinasyonu ile elde edilen KVY oranlarinin, hem geno-
tip 1-4 hem de genotip 2-3 hastalarda, PEG-IFN a-2B ve RiB
kombinasyonu ile elde edilen KVY oranlarindan anlamli dere-
cede yiuksek oldugu, buna karsin her iki tedavi kolunda has-
talarda tespit edilen yan etkilerin benzer oldugu bildirilmistir
(13).

Galismamizda PEG-IFN a-2A / 2B + RIB tedavisinin genotip alt
tirlerinde yanit durumuna bakildiginda genotip 1b olan 284
hastanin; KVY 129 (%45,4) hasta, tedaviye yanitsizlik 86 (%30,3)
hasta, niiks 35 (%12,3) hasta olarak saptandi.

Hepatit C virus ribo nikleik asit diizeyi < 400.000 IU/mL hasta-
larda, daha yiksek viral yiiki olan hastalara gére daha ylksek
bir kalici viral yanit orani elde edildigi gosterilmistir. Klinik bir
calismada > 600.000 IU/mL HCV RNA diizeyi ile dusiik kalici vi-
ral yanit orani elde edildigi ve yiiksek viral yikin kalici viral
cevap oranini azalttigi belirtilmistir (14, 15). interferon iceren
rejimlerle, dustik serum viral yiki (< 800.000 IU/mL) olan has-
talarda anlamh derecede daha fazla kalici viral cevap saglandi-
g1 gortlmdistur (16, 17). Bazi cahismalarda ise (> 850.000 IU/mL)
yuksek viral ylki olan hastalarda, disik viral yukli hastalara
gore daha fazla kalci viral cevap saglandigi gorilmustir (9,
18-21). Fried ve ark. (3) yaptigi calismada PEG-IFN a-2A alan
hastalar ile PEG-IFN a-2B alan hastalar karsilastirildiginda, HCV
RNA diizeyi > 800.000 IU/mL olan ve PEG-IFN a-2A ile tedavi
alan hastalarda daha yiiksek KVY saglandigi tespit edilmis-
tir. Berg ve ark. (22) 260 hasta lizerinde yaptiklari ¢calismada
< 130.000 IU/mL HCV-RNA diizeyinin, tedaviye daha iyi yanit
verdigi belirtilmistir. Ancak yine de tedaviye cevapl 6nceden
predikte edecek net bir HCV-RNA diizeyi yoktur. PEG-IFN a-2A
ile yapilan son ¢alismalar gostermistir ki viral yikten bagimsiz
olarak KVY oranlari, HCV genotipine gore degismektedir (23).
Ancak bizim calismamizda baslangic HCV RNA degerleri ile
KVY arasinda anlamli bir fark saptanmadi ve KVY'yi etkileme-
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digi tespit edildi. Calismamizda tedavi rejiminin (PEG-IFN a-2A
ve PEG-IFN a-2B) 12. ayinda tim hastalarin 151’inde (%49,5)
HCV RNA klirensi saptandi. PEG-IFN a-2A + RIB kullanan has-
talarin 70’inde (%50,7), PEG-IFN a-2B + RiB kullanan hastalarin
81'inde (%48,5) HCV RNA klirensi saptandi. 18. ayda KVY ise
tiim hastalarin 138'inde (%45,2) saptandi. PEG-IFN a-2A + RiB
kullanan hastalarin 63'inde (%45,7), PEG-IFN a-2B + RiB kulla-
nan hastalarin 75'inde (%45,9) KVY saptandi. Her iki kolda da
anlamli bir fark saptanmadi (p>0,05).

Tedavi sonrasi niiks ile ilgili yapilan bir calismada, 400 hastanin
7 (%2) sinde takiplerde HCV RNA tespit edilmis ve 5 tanesi takip
edilmis ve 2 (%0,5) sinde 12 aylik tedavi sonrasinda HCV RNA
tekrar tespit edilmistir (24). Ote yandan, ge¢ niiks oranlari yiik-
sek izlenen calismalar da vardir: Lee ve ark. (25) %7,4, Reichard
ve ark. (26) %8, Khokhar (27) ise %8,8 olarak bildirmislerdir. Bu
uyumsuzluklar degisken duyarlilikta ve hasta populasyonlarin-
da kullanilan PCR yontemlerinden kaynaklanmaktadir. Sonug
olarak kalici viral yanitin strdirilebilirginin ve optimal takip
siiresi bilinmemektedir (28). Bizim ¢alismamizda ise PEG-IFN
a-2A + RiB ve PEG-IFN a-2B + RIB tedavisi alan hastalarin, ge-
notip alt tiirlerine goére yanit durumuna bakildiginda, genotip
1b olan 284 hastada; kalici virolojik yanit 129 (%45,4), tedaviye
yanitsizlik 86 (%30,3) ve niiks 35 (%12,3) olarak saptandi. Diger
genotip alt gruplarinda ise herhangi bir niiks saptanmadi. Lite-
ratlire gore daha az niiks izlenmis olmasinin, takibin uzun sureli
olmamasindan ve hasta sayisinin yetersizliginden kaynaklan-
mis olabilecegi dustnuldi.

interferon alfa tedavisi verilen hastalarda istenmeyen yan etki-
ler sik gdzlenmektedir. IFN ve RIB tedavisi alan hastalarda, has-
talarin en az %75’inde bir yan etki gériilmektedir. Grip benzeri
sikayetler ve depresyon bulgulari PEG-IFN tedavisinde, klasik
interferonlara gore daha az goriilmektedir (29). Calismamizda
PEG-IFN a-2A / 2B + RIB tedavisine gére klinik yan etkilere ba-
kildiginda 6n planda halsizlik ve ates saptandi. Bunun disin-
da grip benzeri tablo, kas agrisi, istahsizlik, bulanti, bas agrisi,
dokiinti, depresyon gibi yan etkiler agisindan bakildiginda ise,
her iki tedavi grubunda da hastalarda tespit edilen yan etkile-
rin birbirine benzer oldugu ve anlamli bir farkin saptanmadigi
gozlemlendi.

SONUC
Kronik hepatit C enfeksiyonunda verilen tedaviler ile hastalarin
uzun donem prognozlari olumlu yonde etkilenmektedir. PEG-
IFN a-2A + RiB ve PEG-IFN a-2B + RIB tedavisi ile HCV RNA Kli-
rensinde, istenen diizeye ulasilamamistir.

Etik Komite Onayi: Bu calisma icin etik komite onayi, Gaziantep Universi-
tesi Tip Fakdltesi Klinik Arastirmalar Etik Kurulu Komisyonu'ndan alinmis-

tir (16.05.2016/149).

Hasta Onamu: Yazili hasta onami bu calismaya katilan hastalardan alin-
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A rare manifestation of Crohn’s disease in an

adolescent: Optic neuritis
Adolesan Crohn hastasinin nadir bir bulgusu: Optik norit

Ayhan Balkan?, Sabit Kimyon?, Alper Mete?, Murat Taner Gulsen!
Department of Gastroenterology, Gaziantep University School of Medicine, Gaziantep, Turkey
2Department of Ophthalmology, Gaziantep University School of Medicine, Gaziantep, Turkey

ABSTRACT

Crohn's disease (CD) affects the small and large intestines with focal transmural granulomatous inflammation. Some patients with
inflammatory bowel diseases (IBD) also show ocular involvement. Optic nerve involvement in patients with IBD may present as
neuroretinitis, papillitis, optic neuritis (demyelinating), or ischemic optic neuropathy. There is limited information on ocular in-
volvement in adolescent and pediatric patients. We present a case of a 17-year-old male who applied to the gastroenterology
department with abdominal pain, diarrhea, and sudden vision loss in the right eye and was eventually diagnosed with CD, optic
neuropathy, and neuroretinitis. To best of our knowledge, this is the second report regarding optic nerve involvement in CD in the
pediatric and adolescent population in literature.

Keywords: Adolescent, Crohn'’s disease, extraintestinal manifestations, optic neuritis, vision loss

oz

Crohn hastaligi (CD) ince ve kalin barsaklarda fokal transmural graniilomatéz inflamasyon yapan bir hastaliktir. inflamatuvar barsak
hastaligi (IBD) olan bazi hastalarda g6z tutulumu olabilmektedir. Optik sinir tutulumu olan IBD hastalarinda, neuroretinit, papil-
lit, optic (demyelinizan) neurit veya iskemik optik néropati saptanabilir. Bununla birlikte adolesan ve pediatrik hastalarda okdler
tutulum ile ilgili cok az bilgi mevcuttur. Biz Gastroenteroloji bolimine karin agrisi, ishal, sag gozde ani gérme kaybi sikayeti ile
basvuran ve yapilan incelemelerde Crohn hastaligi, optik norit ve néroretinit teshisi konulan 17 yasinda erkek hastayi vaka sunumu
olarak rapor ettik. Bildigimiz kadariyla, pediatrik ve adolesan donemde, Crohn hastaliginda optik sinir tutulumu hakkinda su anki

literatUrde ikinci vakayi rapor ettik.

Anahtar kelimeler: Adolesan, Crohn hastalig, extraintestinal bulgular, optik norit, gérme kaybi

INTRODUCTION

Crohn’s disease (CD) affects the small and large intestines with
focal transmural granulomatous inflammation (1). Inflammatory
bowel diseases (IBD) mostly present with gastrointestinal symp-
toms; however, 20%-40% of patients also have extraintestinal
findings (2). Previous studies have shown that 1%-2% of the pa-
tients with IBD also have ocular involvement (3). The extent of
bowel involvement does not correlate with ocular complications,
and ocular involvement generally occurs in the early years of the
disease. Ocular findings may precede IBD diagnosis in some pa-
tients (4).

Optic nerve involvement in patients with IBD may present as
neuroretinitis, papillitis, optic neuritis (ON, demyelinating), or
ischemic optic neuropathy (5). ON can be present in up to 4% of
adult IBD patients (6, 7). Symptoms include blurry or decreased
vision for few hours to several days and retrobulbar pain (5).

We report a case of a 17-year-old male who applied to the gas-
troenterology department with abdominal pain, diarrhea, and
sudden vision loss and was eventually diagnosed with CD, ON,
and neuroretinitis.

CASE PRESENTATION

A 17-year-old male Syrian refugee applied to another hospital
with diarrhea, abdominal pain, hyperemia in his left eye, and was
hospitalized. On the third day of hospitalization (DoH), patient
described floaters in both eyes and blurry vision in the right eye
but he was not referred to an ophthalmologist. On the sixth day,
he was referred to another hospital due to unknown reasons.
On the eight day, the patient had a temporary vision loss in his
right eye, which lasted for 1 hour, and his ophthalmologic ex-
amination was evaluated as normal. On the tenth DoH, the pa-
tient had fever and permanent vision loss in his right eye. The
two hospitals could not diagnose the condition and hence the
patient did not receive any specific treatment. He was referred
to our hospital on the twelfth DoH. Patient had yellow-colored
watery diarrhea 10-15 times a day without blood, abdominal
pain, high fever and vision loss in his right eye at his admission to
gastroenterology department of our hospital. He was dehydrat-
ed and had lost 8 kg weight by this time. He had tenderness in
the epigastric region and lower quadrant of the abdomen with-
out defense or rebound. Laboratory tests revealed white blood
cell (WBC), 11.000/pL; erythrocyte sedimentation rate (ESR), 40
mm/h; C-reactive protein (CRP), 130 mg/dL; and albumin, 2.7 g/
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Figure 1. a-c. (@) Macular OCT image at presentation shows submacular fluid in the right eye. (b) Anterior segment image of the
right eye shows iris pigments on the lens. (c) Anterior segment image of the left eye shows iris pigments on the lens

Figure 2. a, b. Gastric and colonic involvement of CD. (a) Mixed inflammatory cell reaction attacking surface epithelium and
crypts in colon mucosa (H and E x200). (b) Granuloma at lamina propria of gastric mucosa (H and E x100)

dL. We excluded infection and infestation but detected hemo-
globin in the fecal matter. Posteroanterior chest X-ray, thorax
and upper and lower abdominal computed tomographies (CTs)
(Somatom Sensation 16, Siemens, Germany), and whole body CT
angiography tests showed normal findings. Cytomegalovirus,
parvovirus, Epstein-barr virus, and Venereal Disease Research
Laboratory tests were negative. The patient was consulted to the
ophthalmology department. His best-corrected visual acuities
(BCVAs) were “light perception” and 20/20 in the right and left
eyes, respectively. There were iris pigments on the lens of both
eyes; fundus examination revealed papilledema and macular
star and edema in the right eye (Figure 1).

Patient was diagnosed with ON and neuroretinitis in the right
eye, and 1 g intravenous (IV) steroid treatment was started. Ce-
rebral and orbital magnetic resonance imaging (MRI; Siemens
Medical Solutions, Erlangen, Germany) tests were normal.

Colonoscopy showed focal aphthous ulcers in the rectum and
skip areas of deep ulcerations with a cobblestone pattern in
the transverse and descending colon. Biopsy revealed chronic
active colitis with mixed inflammatory cell reaction. Esophago-
gastroduodenoscopy showed wide ulcerations at the great
curvature of the stomach. Biopsy revealed granulomatous
gastritis (Figure 2).

The pili structure of the jejunum and ileum was normal in MRI
enterography. Endoscopy findings and pathologic investigations
were compatible with CD. We started azathiopurine (Excella
GmbH, Germany) 2 mg/kg/day and lansoprazole (Sanovel, istan-
bul, Turkey) 15 mg/day. Methylprednisolone (Mustafa Nevzat,
istanbul, Turkey) was continued as 48 mg/day orally after 3 days.
On the seventeenth DoH, laboratory tests were within normal
limits. Patient’s abdominal pain and diarrhea were improved
but vision loss in the right eye unchanged. The patient was dis-
charged and called for ophthalmologic follow-up after 1 month
and gastroenterologic follow-up after 3 months.

At the first month follow-up, BCVA was “no light perception” and
20/20in the right and left eyes, respectively. Fundus examination
revealed optic and macular atrophy (Figure 3).

At the third month follow-up, laboratory tests were within nor-
mal limits. The methylprednisolone dosage was decreased to 32
mg/day and tapered 16 mg per week. Azathiopurine 2 mg/kg/
day and lansoprazole 15 mg/day were continued. In the ophthal-
mologic examination, BCVA was no light perception and 20/20
in the right and left eyes, respectively. Fundus examination re-
vealed optic and macular atrophy, which were also confirmed by
optical coherence tomography (OCT; Figure 4). Fundus of the left
eye was normal.
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Figure 3. a-c. (@) Macular OCT of the right eye at the first month follow-up shows foveal atrophy. (b) Fundus photography of the
right eye at the first month follow-up shows optic atrophy and maculopathy. (c) Fundus photography of the left eye at the first
month follow-up is normal

Figure 4. a-f. Ocular findings at the third month follow-up. (a) Fundus photography of the right eye shows optic atrophy and maculopa-
thy. (b) Fundus photography of the left eye is normal. (c) Macular OCT of the right eye shows macular atrophy. (d) Macular OCT of the left
eye is normal. (e) Retinal nerve fiber layer (RNFL) analysis of the right eye shows optic atrophy. (f) RNFL analysis of the left eye is normal
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DISCUSSION

Ocular manifestation in IBD were reported in 3.5%-43% cases; in-
terestingly, they are more common in colonic or gastric CD cases
similar to our case (8). There is limited information on the ocular
involvement in adolescent and pediatric patients (9). ON caused
by IBDs can be treated with high-dose IV methylprednisolone (10).

We reported an adolescent patient with colonic and gastric CD
who presented with severe abdominal pain and diarrhea and
developed sudden vision loss in the right eye. The vision loss did
not improve despite a 3-day high-dose IV methylprednisolone
treatment. In our patient, the most important problem was de-
layed diagnosis and treatment. Fortunately, all gastrointestinal
symptoms were completely resolved with methylprednisolone,
azathiopurine, and lansoprazole treatment for CD.

It is unclear if the anti-inflammatory treatment given for IBDs
prevents optic nerve inflammation or not; however, a treatment
that resolves the gastrointestinal disease may also improve ex-
traintestinal involvement. In our patient regular treatment and
follow-up for CD might not be able to improve the vision of the
right eye but at least it may be protective for the left eye. Addi-
tional studies are needed to clarify the protective effect of an-
ti-inflammatory treatment.

CONCLUSION

Patients presenting with different systemic findings who also
have ocular hyperemia, blurry vision, temporary vision loss, ret-
robulbar pain, or ocular motility disorders require extra atten-
tion, and the ophthalmological examination must be performed
carefully to ensure that the diagnosis and treatment is not de-
layed. To best of our knowledge, this is the second report about
optic nerve involvement in CD in the pediatric and adolescent
population in literature (11).
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Anterior sacral meningocele mimicking an
adnexal mass in an infertile woman: a report of

an extremely unusual case

infertil bir kadinda adneksiyal kitleyi taklit eden anterior sakral
meningosel: cok nadir gérulen bir olgu sunumu
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ABSTRACT

The differential diagnosis of cystic adnexal masses, some placed retroperitoneally, includes various pathologies. Preoperative diag-
nosis is important to prevent major neurological deficits during surgery. Herein, we present a case of anterior sacral meningocele
diagnosed in an infertile woman using magnetic resonance imaging (MRI) and eliminated with surgery. An MRI performed to
determine the origin of retroperitoneal fixated masses helps direct the patient to the right consultant department and may avoid
an inappropriate surgical approach, which may lead to a failure. A retroperitoneal mass, such as anterior sacral meningocele, may
contribute to the pathogenesis of infertility by distorting the utero-tuboovarian anatomy.

Keywords: Adnexal cyst, anterior sacral meningocele, retroperitoneal mass

oz

Kistik adneksiyal kitlelerin ayirici tanisinda bazilari retroperitoneal olan cesitli patolojiler distintlmelidir. Preoperatif tani operas-
yon sirasinda gelisebilecek norolojik sorunlari dnlemek icin 6nemlidir. Makalemizde, infertil bir kadinda manyetik rezonans goriin-
tileme (MRI) yontemiyle teshis edilen ve opere edilen anterior sakral meningosel vakasini sunduk. Retroperitoneal bolgeye fikse
olmus kitlelerinin kdkenini bulmak icin yapilan MRI hastaya daha sonra biytk sorunlara neden olabilecek yetersiz bir cerrahi islem
uygulamayi 6nlemenin yaninda, hastanin uygun bir boliime yénlendirilmesine yardimci olur. Anterior sakral meningosel gibi ret-
roperitoneal bolgeye yerlesmis bir kitle utero-tuboovarian anatomiyi bozarak infertilite gelismesine yol acabilir.

Anahtar kelimeler: Adneksiyel kist, anterior sakral meningosel, retroperitoneal kitle

INTRODUCTION

An adnexal mass with a completely cystic appearance is a fre-
quently encountered clinical entity and most often arises from
the ovaries. The differential diagnosis includes various patholo-
gies, some of which are very rare and are placed retroperitoneal-
ly. The differential diagnosis of retroperitoneal cystic masses in-
cludes arachnoid cyst, anterior sacral meningomyelocele (ASM),
schwannoma, teratoma, hamartoma, neuroenteric cyst, adrenal
cyst, or primary mucinous cystic tumor of the retroperitoneum
(1). Retroperitoneal masses should be considered particularly
when dealing with uncertain or unusual pelvic symptoms and
physical findings (2). In this report, we present a very rare case
of ASM mimicking a cystic adnexal mass in a primary infertile
woman.

CASE PRESENTATION

A 26-year-old null gravid woman, who was married for 6 years, had
been admitted to a state hospital complaining about infertility. She
also had complaints of dyspareunia, lower back pain with numb-
ness, and pain in both legs over a period of 20 years. Her pain was
increased when she bent over or walked a short distance. The pain
was relieved after resting. She previously had undergone an elective
laparotomy in a state hospital due to a cystic adnexal mass located
posterior to the uterus, but intraoperative observation revealed that
the cyst was retroperitoneal in origin. Two months later, the patient
was referred to our clinic without any further intervention.

The physical examination of the patient revealed an immobile
mass of 10x10 cm in diameter with a soft consistency, which
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Figure 1. a-c. (a) Preoperative sagittal T2-weighted magnetic resonance image demonstrating an anterior sacral meningocele (**).
Note the uterus (¥*) compressed between the meningocele and the bladder (+). A large passage between the subarachnoid space
and the meningocele (black arrowheads). (b) Postoperative sagittal magnetic resonance image showing normally positioned uterus
(*) and bladder (+). The absence of meningocele (**) indirectly suggests the complete obliteration of the anterior meningocele defect
with fascia substitute (white arrowhead) (c) Hysterosalphingography image demonstrating incomplete uterine septum (¥).

was localized posteriorly to the uterus. The uterus was displaced
more superiorly in the pelvis due to this mass, which led to dif-
ficult palpation and observation of the cervix during the spec-
ulum examination. An ultrasonography examination revealed a
completely cystic mass of 11x10 cm in diameter localized poste-
riorly to the uterus and displacing it upwards. We also visualized
an incomplete uterine septum and planned to perform hystero-
salpingography (HSG) after an appropriate management of the
mass. Magnetic resonance imaging (MRI) was then performed
because of the possible retroperitoneal origin of the mass. MRI
revealed an anterior sacral meningocele (Figure 1a). The patient
was then referred to the department of neurosurgery with a pre-
liminary diagnosis of ASM.

The neurosurgeons have preferred a posterior surgical approach.
A mid-sagittal skin incision was made between L5-54 levels. The
closure of this area was impossible without dural substitute.
First, the arachnoid membrane around the nerves was secured.
Then, the communication between the ASM and the dura mater
space was disconnected by tethering the neck of the meningo-
cele. Postoperative control with MRI revealed that the uterus and
bladder were returned to their normal position (Figure 1b). Two
months after surgery, the planned HSG that revealed incomplete
uterine septum was performed (Figure 1c). The patient had un-
dergone hysteroscopic resection.

DISCUSSION

Retroperitoneal masses should almost always be considered in
differential diagnosis of pelvic masses. One of the very rare types
of these masses is ASM. ASM is a unilocular or multilocular en-
largement of the meninges from the sacral spinal canal to the
retroperitoneal presacral space through sacral bony defects and
is characterized by a communication with the subarachnoid

space (3, 4). Congenital and acquired are the major types of ASM
in literature (5). Congenital ASM is usually accompanied by uro-
logical and gynecological pathologies; however, it can rarely
occur alone (6). In our case, we detected an incomplete uterine
septum, and this is as far as we know, the first report of ASM with
uterine septum in an infertile woman.

Currarino syndrome is a well-known autosomal-dominant dis-
ease, which includes sacral bony defect, anorectal malformation,
and presacral mass. This syndrome is most often presented with
congenital ASM (7). Acquired ASM develops due to proceeding
enlargement of the dura mater and arachnoid membrane that
can or cannot result from connective tissue disorders (8).

In two-thirds of all cases, localized symptoms emerge (7). These
symptoms occur as a result of pressure on the sacral nerve roots,
rectum, bladder, or genitalia. Lower back and pelvic pain, con-
stipation, difficulties in defecation, dysmenorrhea, dyspareunia,
and urinary incontinence are the most common symptoms. In
the differential diagnosis of retroperitoneal masses, ASMs should
always be considered (6, 9). A fixed pelvic mass located posteri-
orly to the uterus, which is not mobile during a bimanual pel-
vic examination, should also give the clinician a suspicion of a
retroperitoneal pathology and a need for more definitive imag-
ing techniques, such as MR, other than pelvic ultrasonography.
Because of the poor visualization resolution, such as revealing
connection between the sacral spinal canal and the pathology,
ultrasonography should not be considered primarily (8). MRl is
the gold standard for the diagnosis of ASM, which allows for the
most accurate preoperative imaging to determine the surgical
course (3, 10). ASMs can be misdiagnosed as an adnexal mass in
gynecological practice; however, it is usually located posteriorly
and both ovaries may be visualized separately (11). Due to the
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retroperitoneal location of the ASM, diagnosis may also be made
during the surgery (6, 12). Preoperative diagnosis is important
to prevent major neurological deficits during surgery. A retro-
peritoneal mass, which is found unexpectedly at an operation
due to the other pelvic diseases, should not be resected (2). Also,
any diagnostic intervention, such as transrectal or transvaginal
aspiration or biopsy, should be avoided to prevent meningitis,
which can result from rectal injuries during the course of anterior
sacral meningocele. If it occurs, it may lead to severe morbidity
and mortality (13).

Anterior sacral meningomyelocele can be symptomatic or
asymptomatic. When it is symptomatic, surgical approach is
necessary for relieving the patient’s complaints. Traditionally,
neurosurgeons intend to extirpate the relation between the sub-
arachnoid space and the meningocele (14). Anterior, posterior,
and endoscopic approaches are the surgical choices. Easy liga-
tion of the neck of lesion can be achieved and any associated spi-
nal cord problem can be determined by the posterior approach
(10).

CONCLUSION

As in our case, a large retroperitoneal mass may contribute to
the pathogenesis of infertility by distorting the utero-tuboovar-
ian relation. Gynecologists have to take into account that gyne-
cologic anomalies may accompany ASMs and consider further
evaluation in these patients. An MRI performed to determine
the origin of retroperitoneally fixated masses helps direct the
patient to the right consultant department and may avoid an in-
appropriate surgical approach, which can lead to a failure. Also, a
multidisciplinary surgical approach with a neurosurgeon to such
patients will help to prevent possible complications.
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A Coronary-cameral fistula leading to angina

pectoris

Anjina pektorise yol acan koroner-kameral fistil

Orsan Deniz Urgun, Mustafa Topuz

Clinic of Cardiology, University of Healthy Science Adana Numune Training and Research

Hospital, Adana, Turkey

A 77-year-old male with well-controlled hypertension presented
to our clinic with angina pectoris on exertion. Five year ago, he
had undergone diagnostic coronary angiography due to chest
pain and he was reported to have normal coronary arteries. His
physical and laboratory findings were normal. Baseline electro-
cardiography revealed sinus rhythm and negative T waves in V3-
V6 leads with left axis deviation (Figure 1). During transthoracic
echocardiography, there segmental wall motion abnormality
and the patient diastolic dysfunction [left ventricular (LV) wall
thickness was increased, E/A ratio was blunted, and left atrial di-
ameter was increased]. Due to the patient’s symptoms and our
treadmill exercise stress test results, he underwent diagnostic
coronary angiography. The angiogram excluded hemodynami-
cally relevant stenosis of the coronary arteries. However, there
was a fistula network from the end of the left anterior descend-
ing artery and circumflex arteries to the LV cavity during end-di-
astole similarly a ventriculography pose (Figure 2).

Figure 1. Patient’s electrocardiogram revealed sinus rhythm
and negative T waves in V3-V6 leads with left axis deviation.
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Figure 2. Right coronary oblique view demonstrated an inten-
sive coronary-cameral fistula such as ventriculography pose
during diastole.

Coronary artery fistulas are rare and have an incidence of 0.2% to
0.6% in angiographic series. A coronary-cameral fistula involve
a sizable communication between a coronary artery bypassing
the myocardial capillary bed and entering either chamber of
the heart. Although patients with coronary artery fistulas are
frequently asymptomatic, it must be keep in mind that the fis-
tulas can cause ischemic chest pain secondary to coronary steal
as well as LV hypertrophy caused by volume overload and in-
creased oxygen consumption.
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Importance of neutrophil-to-lymphocyte ratio in

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

Fatma Yilmaz Coskun

Department of Cardiology, Gaziantep University School of Medicine, Gaziantep, Turkey

Dear Editor,

We very much appreciate and thank Dr. inanoglu for his interest
in our article, importance of neutrophil-to-lymphocyte ratio in
coronary artery disease (1).

It has been shown that inflammation plays a major role in the
initiation and progression of atherosclerotic cardiovascular di-
seases. The inflammation mediated by neutrophils leads to furt-
her tissue damage via several biochemical mechanisms (2). The
neutrophil-to-lymphocyte ratio is an inflammatory marker that
has been demonstrated to correlate with severity of coronary
artery disease in acute coronary syndromes (3-5). However, in-
dependent studies may have resulted either in favor of or oppo-
site of previous researchers therefore, despite our inconsistent
results with literature we have rather preferred to publish our
study in order to be free from bias.
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