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Eurasian Journal of Emergency Medicine (Eurasian J Emerg Med) is the open access, scientific publication organ of the Emergency Medicine Physicians’ 
Association of Turkey that is published in accordance with independent, unbiased, double blind peer review principles. The journal is published 4 times 
in a year in March, June, September and December.

The journal aims to publish scientifically high quality articles which can contribute to the literature and written in the emergency medicine field and 
other related fields. Review articles, case reports, editorial comments, letters to the editor, scientific letters, education articles, original images and 
articles on history and publication ethics which can contribute to readers and medical education are also published.

The journal’s target audience includes Emergency Medicine experts, School members who conduct scientific studies and work in the Emergency Med-
icine field, researchers, experts, assistants, practicing physicians and other health sector professionals.

Editorial and publication processes of the journal are shaped in accordance with the guidelines of the international organizations such as the Interna-
tional 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).  The journal is in conformity with Principles of Transparency and Best 
Practice in Scholarly Publishing (doaj.org/bestpractice).

Eurasian Journal of Emergency Medicine is indexed in Web of Science-Emerging Sources Citation Index, TUBITAK ULAKBIM TR Index, EMCare, DOAJ, 
EBSCO, CINAHL, GALE and ProQuest. 

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

All expenses of the journal are covered by the Emergency Medicine Physicians’ Association of Turkey. Pharmaceutical advertisements may be pub-
lished in the printed copies of the journal. Potential advertisers should get in contact with the Editorial Office. Advertisement images are only pub-
lished upon Editor in Chief’s approval. 

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

All published content is available online free of charge at www.eajem.com.

Emergency Medicine Physicians’ Association of Turkey holds the international copyright of all content published in the journal.

Eurasian Journal of Emergency Medicine is distributed internationally and free of charge to its target audience. Archive of the journal is available online 
at www.eajem.com, free of charge.

The journal is printed on an acid-free paper.
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Instructions to Authors
Eurasian Journal of Emergency Medicine (Eurasian J 
Emerg Med), as a double-blind peer reviewed journal 
published by the Emergency Medicine Physicians’ 
Association of Turkey, publishes original articles on 
clinical, experimental and basic sciences in the Emer-
gency Medicine field, review articles covering basic 
and up-to-date subjects, case reports, short editorial 
manuscripts and manuscripts covering medicine his-
tory and publication and research ethics. 

Editorial and publication processes of the journal 
are shaped in accordance with the guidelines of the 
international organizations such as 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).  The journal is in conformity with Prin-
ciples of Transparency and Best Practice in Scholarly 
Publishing (doaj.org/bestpractice).

Originality, high scientific quality and citation poten-
tial are the most important criteria for a manuscript to 
be accepted for publication. Manuscripts submitted 
for evaluation should not be previously presented or 
published in an electronic or a printed medium. Edi-
torial Board should be informed of manuscripts that 
have been submitted to another journal for evalua-
tion and rejected for publication. Submission of pre-
vious reviewer reports will expedite the evaluation 
process. Manuscripts that have been presented in 
a meeting should be submitted with detailed infor-
mation on the organization including the name, date 
and location of the organization. 

Manuscripts submitted to Eurasian Journal of Emer-
gency Medicine 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 the field 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 the editorial board members of the jour-
nal. The Editor in Chief is the final authority in the de-
cision making process of all submissions.

An approval of research protocols by Ethics Com-
mittee 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 some case reports. If required, ethics 
committee reports or an equivalent official document 
may be requested from the authors. For manuscripts 
concerning experimental research on humans, a 
statement should be included that shows informed 
consent of patients and volunteers was obtained fol-
lowing 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, 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 careful-
ly protect the patients’ anonymity. For photographs 
that may reveal the identity of the patients, signed 
releases of the patient or of their legal representative 
should be enclosed.

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

In the event of an alleged or suspected research mis-
conduct, including plagiarism, citation manipulation, 
and data falsification/fabrication, among others, 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 Interna-
tional Committee of Medical Journal Editors (ICMJE - 
www.icmje.org). The ICMJE recommends that author-
ship be based on the following 4 criteria:

1. Substantial contributions to the conception or de-
sign of the work; or the acquisition, analysis, or inter-
pretation of data for the work; AND

2. Drafting the work or revising it critically for import-
ant 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 accura-
cy or integrity of any part of the work are appropriate-
ly investigated and resolved.

In addition to being accountable for the parts of the 
work he or 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 coauthors.

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

Eurasian Journal of Emergency Medicine requires cor-
responding authors to submit a signed and scanned 
version of the authorship contribution form (available 
for download through www.eajem.com) during the 
initial submission process in order to act appropriate-
ly to authorship rights and prevent ghost or honorary 
authorship. If the editorial board suspects a case of 
“gift authorship”, the submission will be rejected with-

out further review. As part of submission of the man-
uscript, the corresponding author should also send 
a short statement declaring that he/she accepts to 
undertake all the responsibility for authorship during 
the submission and review stages of the manuscript.

Eurasian Journal of Emergency Medicine requires and 
encourages the authors and the individuals involved 
in the evaluation process of submitted manuscripts 
to disclose any existing or potential conflicts of inter-
ests including financial, consultant, institutional and 
other relationships that might lead to bias or a con-
flict of interest. 

Any financial grants or other support received for 
a submitted study from individuals or institutions 
should be disclosed to the Editorial Board and to dis-
close potential conflicts of interest ICMJE Potential 
Conflict of Interest Disclosure Form should be filled 
in and submitted by all contributing authors. Cases of 
potential conflicts of interest of editors, authors and 
reviewers are resolved by the journal’s Editorial Board 
within the scope of COPE and ICMJE guidelines. 

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

When submitting a manuscript to the Eurasian Jour-
nal of Emergency Medicine, authors accept to assign 
the copyright of their manuscript to Emergency Med-
icine Physicians’ Association of Turkey. If rejected for 
publication, the copyright of the manuscript will be 
assigned back to the authors. Eurasian Journal of 
Emergency Medicine requires each submission to be 
accompanied by a Copyright Transfer Form (available 
for download at www.eajem.com). When using pre-
viously published content, including figures, tables, 
or any other material in both print and electronic 
formats, authors must obtain permission from the 
copyright holder.

Statements or opinions expressed in the manuscripts 
published in Eurasian Journal of Emergency Medicine 
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, Re-
porting, Editing and Publication of Scholarly Work 
in Medical Journals (updated in December 2015 - 
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http://www.icmje. org/icmje-recommendations.pdf ). 
Authors are required to prepare manuscripts in ac-
cordance with CONSORT guidelines for randomized 
research studies, STROBE guidelines for observational 
original research studies, STARD guidelines for stud-
ies on diagnostic accuracy, PRISMA guidelines for sys-
tematic reviews and meta-analysis, ARRIVE guidelines 
for experimental animal studies and TREND guide-
lines for non-randomized public behavior.

Manuscripts can only be submitted through the jour-
nal’s online manuscript submission and evaluation 
system, available at www.eajem.com. Manuscripts 
submitted via any other medium will not be evalu-
ated.

Manuscripts submitted to the journal will first go 
through a technical evaluation process where the 
editorial office staff will ensure that the manuscript is 
prepared and submitted in accordance with the jour-
nal’s guidelines. Submissions that don’t conform the 
journal’s guidelines will be returned to the submitting 
author with technical correction requests. 

Authors are required to submit the;

- Copyright Transfer Form, 

- Author Contributions Form, 

- and ICMJE Potential Conflict of Interest Disclosure 
Form (should be filled in by all contributing authors) 
during the initial submission. These forms are avail-
able for download at www.eajem.com

Title page: A separate title page should be submitted 
with all submissions and this page should include;

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

- Name(s), affiliations and major degree(s) of the au-
thor(s) 

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

- The name, address, telephone (including the mobile 
phone number) and fax numbers and e-mail address 
of the corresponding author,

- Acknowledgement of the individuals who contrib-
uted to the preparation of the manuscript but do not 
fulfil the authorship criteria.

Abstract: An abstract should be submitted with all 
submissions except for letters to the editor. The ab-
stract of Original Articles should be structured with 
subheadings (Aim, Materials and Methods, Results 
and Conclusion).

Keywords: Each submission must be accompanied 
by a minimum of three and a maximum of six key-
words for subject indexing at the end of the abstract. 

The keywords should be listed in full without abbre-
viations.

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, Materials 
and Methods (with subheadings), Results, Discussion, 
Study Limitations, Conclusion subheadings. Please 
check Table 1 for limitations for Original Articles.

Statistical analysis to support conclusions is usually 
necessary. Statistical analyses must be conducted 
in accordance with the international statistical re-
porting standards (Altman DG, Gore SM, Gardner 
MJ, Pocock SJ. Statistical guidelines for contributors 
to medical journals. Br Med J 1983: 7; 1489-93). In-
formation on statistical analyses should be provided 
with a separate subheading under the Materials and 
Methods section and statistical software that was 
used during the process must certainly be specified. 
Data must be expressed as mean±standard deviation 
when parametric tests are used to compare contin-
uous variables. Data must be expressed as median 
(minimum-maximum) and percentiles (25th and 75th 
percentiles) when non-parametric tests are used. In 
advanced and complicated statistical analyses, rel-
ative risk (RR), odds ratio (OR) and hazard ratio (HR) 
must be supported by confidence intervals (CI) and 
p values.

Editorial Comments: Editorial comments aim at 
providing brief critical commentary by the review-
ers having expertise or with high reputation on the 
topic of the research article published in the journal. 
Authors are selected and invited by the journal. Ab-
stract, Keywords, Tables, Figures, Images and other 
media are not included. 

Review Articles: Reviews which are prepared by 
authors who have extensive knowledge on a partic-
ular field and whose scientific background has been 
translated into high volume of publication and higher 
citation potential are taken under review. The authors 
may be invited by the journal. Reviews should be de-
scribing, discussing and evaluating the current level 
of knowledge or topic used in the clinical practice 
and should guide future studies. Please check Table 1 
for limitations for Review Articles.

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

Letters to the Editor: This type of manuscripts can 
discuss important parts, overlooked aspects or lack-
ing parts of a previously published article. Articles 
on the subjects within the scope of the journal that 
might attract the readers’ attention, particularly ed-
ucative cases can also be submitted in the form of 
“Letter to the Editor”. Readers can also present their 
comments on the published manuscripts in the form 
of “Letter to the Editor”. Abstract, Keywords, Tables, 
Figures, Images and other media are not included. 
The text should be unstructured. The manuscript that 
is being commented on must be properly cited with-
in the manuscript.

Scientific letter: Manuscripts with prior notification 
characteristics, announcing new, clinically important 
scientific developments or information are accept-
ed as Scientific Letters. Scientific Letters should not 
include sub-headings and should not exceed 900 
words. Number of references should be limited to 10 
and number of tables and figures should be limited 
to 2.

Clinical Imaging / Visual Diagnosis: Images must be 
typical for diagnosis, and should facilitate rapid di-
agnosis for emergency medicine and / or should be 
educational. Except for the header and references, it 
must consist of maximum 400 words. A maximum of 
three authors name, six images and five refecences 
should be included. 

History: This type of manuscript explains events re-
lated to emergency and general medicine and pres-
ents information on the history of diagnosis and 
treatment of diseases. Historical findings should be a 
result of relevant research studies. Manuscript should 
not include sub-headings, should not exceed 900 
words and total number of references should be lim-
ited to 10.

Publication ethics: This type of manuscript includes 
current information on research and publication eth-
ics and presents cases of ethics infringement. Main 
text should not exceed 900 words and total number 
or references should be limited to 10.

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 an easy read-
ing. Data presented in the tables should not be a rep-
etition of the data presented within the main text but 
should be supporting the main text.
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Figures and Figure Legends
Figures, graphics and photographs should be submit-
ted as separate files (in TIFF or JPEG format) through 
the submission system. The files should not be em-
bedded 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 sub-
mission system. Images should not be labelled (a, 
b, c, 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 blind-
ed. The minimum resolution of each submitted figure 
should be 300DPI. To prevent delays in the evalua-
tion process all submitted figures should be clear in 
resolution and large in size (minimum dimensions 
100x100 mm). Figure legends should be listed at the 
end of the main document.

All acronyms and abbreviations used in the manu-
script should be defined at first use, both in the ab-
stract and the main text. The abbreviation should be 
provided in parenthesis following the definition.

When a drug, product, hardware, or software men-
tioned within the main text product information, 

including the name of the product, producer of the 
product, city of the company and the country of the 
company should be provided in parenthesis in the 
following format: “Discovery St PET/CT scanner (Gen-
eral 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 shortcomings of original 
articles should be mentioned in the “Discussion” sec-
tion 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 being cited the DOI number 
should be provided. Authors are responsible for the 
accuracy of references. Journal titles should be abbre-
viated in accordance with the journal abbreviations in 
Index Medicus/ Medline/PubMed (for journal abbre-
viations consult the List of Journals indexed for MED-
LINE, published annually by NLM). When there are 6 
or fewer authors, all authors should be listed. If there 
are 7 or more authors the first 6 authors should be 
listed followed by “et al”. In the main text of the man-
uscript, references should be cited using Arabic num-
bers in parentheses. The reference styles for different 
types of publications are presented in the following 
examples:

Journal article: Lewin MR, Stein J, Wang R, Lee MM, 
Kernberg M, Boukhman M, et al. Humming is as ef-
fective as Valsalva’s maneuver and Trendelenburg’s 
position for ultrasonographic visualization of the jug-
ular venous system and common femoral veins. Ann 
Emerg Med 2007; 50: 73-7.

Book Section: Sherry S. Detection of thrombi. In: 
Strauss HE, Pitt B, James AE, editors. Cardiovascular 
Medicine. St Louis: Mosby; 1974.p.273-85.

Books with Single Author: Cohn PF. Silent myocardi-
al ischemia and infarction. 3rd ed. New York: Marcel 
Dekker; 1993. 

Editor(s) as author: Norman IJ, Redfern SJ, editors. 
Mental health care for elderly people. New York: Chur-
chill Livingstone; 1996. 

Conference Proceedings: Bengisson S. Sothemin 
BG. Enforcement of data protection, privacy and se-
curity in medical informatics. In: Lun KC, Degoulet 
P, Piemme TE, Rienhoff O, editors. MEDINFO 92. Pro-
ceedings of the 7th World Congress on Medical Infor-
matics; 1992 Sept 6-10; Geneva, Switzerland. Amster-
dam: North-Holland; 1992.p.1561-5.  

Scientific or Technical Report: Smith P. Golladay 
K. Payment for durable medical equipment billed 

during skilled nursing facility stays. Final report. Dal-
las (TX) Dept. of Health and Human Services (US). Of-
fice of Evaluation and Inspections: 1994 Oct. Report 
No: HHSIGOE 169200860.

Thesis: Kaplan SI. Post-hospital home health care: the 
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Introduction

Inflammation plays a key role in atherosclerosis, which leads to 
acute coronary syndrome (ACS) (1-3). The pro-inflammatory markers 
interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-α) along 
with anti-inflammatory marker interleukin-10 (IL-10) are described 
as part of the inflammatory process in atherosclerosis (4). IL-2 and 
interleukin-2 receptor (IL-2R), which is expressed on the surface of 
lymphocytes, have key roles in the beginning of inflammation via 
their direct effects on T cells (5). Various studies have shown that the 
diffuseness of atherosclerosis and then the probability of coronary 

artery disease (CAD) can be predicted by studying the levels of in-
flammatory markers in healthy individuals (6, 7).

A series of studies have reported that infectious agents of low 
virulence, such as Chlamydia pneumoniae (CP), Helicobacter pylori 
(HP), and Cytomegalovirus (CMV), may play a role in the pathogenesis 
of atherosclerosis by affecting the coronary artery walls. These stud-
ies have claimed that these agents may directly induce inflammation 
in the arterial walls by mechanisms such as innate immunity, molec-
ular imitation, and autoimmunity (8-11).

The purpose of this prospective study was to assess the associ-
ation of inflammatory markers and the positivity of CP, HP, and CMV 
with the severity of atherosclerosis in patients with ACS.

The study was presented partially on 1st International Emergency Medicine Symposium, 13-15 April 2012, Baku, Azerbaijan. 
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Abstract
Aim: Inflammation and some infectious agents play a key role in acute coronary syndrome (ACS) caused by atherosclerosis. The purpose of this study was 
to assess the effects of inflammatory markers and the positivity of Chlamydia pneumoniae (CP), Helicobacter pylori (HP), and Cytomegalovirus (CMV) on the 
level of atherosclerosis in patients with ACS. 

Materials and Methods: Patients (57) that were referred to the emergency unit with classic angina symptoms or angina equivalent symptoms and were 
determined to have critical lesions in the coronary angiography (>70% stenosis, coronary artery disease (CAD) severity assessed by the Gensini score) were 
compared with 27 ACS patients who had no critical lesions in terms of procalcitonin (PCT), tumor necrosis factor-alpha (TNF-α), interleukin-2 receptor (IL-
2r), interleukin-6 (IL-6), and interleukin-10 (IL-10) levels and positivity of CP, HP, and CMV. Also, the two groups of ACS patients were compared in terms of 
cytokine levels measured at hours 0 and 48. 

Results: No significant association was found between the degree of the coronary lesion and the inflammatory and infectious agents. However, in patients 
with critical coronary lesions, as markers of inflammatory agents, the levels of IL-6 were significantly lower and levels of IL-10 were significantly higher 
(p<0.001 and p=0.030, respectively) at hour 48 than originally found at hour 0. 

Conclusion: There is no association between the severity of coronary lesions and cytokine levels and positivity of infectious agents in ACS since the levels of 
proinflammatory cytokines in ACS are higher than those in atherosclerosis. The changes in cytokine levels at hour 48 were found to be significant.

Keywords: Coronary lesion, biomarkers, infection, inflammation, acute coronary syndrome



Materials and Methods

Study population
The study included patients referring with angina symptoms 

and angina equivalent symptoms to the emergency department of 
a university hospital in the 6 month period between July 2011 and 
January 2012. The patients who had clinical, electrocardiographic 
(ECG) (concordant ST elevation >1 mm in leads with a positive QRS 
complex, concordant ST depression >1 mm in V1-V3, excessively dis-
cordant ST elevation >5 mm in leads with a negative QRS complex; 
Sgarbossa criteria), and echocardiographic (ECHO) findings (wall 
motion disorder), changes in cardiac markers, and critical lesions de-
termined by coronary angiography comprised the test group; and 
patients with no critical lesions found in coronary angiography com-
prised the control group.

Exclusion criteria
The cases with the following disorders, which might affect the 

obtained data (related to the infection and inflammation process), 
were excluded from the study: chronic renal insufficiency, hepatic in-
sufficiency, advanced cardiac failure, respiratory insufficiency, rheu-
matic disease, sepsis, and cancer or undergoing cancer therapy.

Study protocol
The following features of the patients were noted: age, sex, pulse 

rate, respiratory rate, average blood pressure, body temperature, histo-
ry of alcohol consumption and smoking, hyperlipidemia (HL), diabetes 
mellitus (DM), hypertension (HT); presence of CAD, cerebrovascular 
event (CVE) or coronary artery bypass graft operation (CABGO) surgery 
in the anamnesis; and presence of unstable angina pectoris (USAP) or 
acute myocardial infarction (AMI) at the time of referral. At the time of 
patients’ referral to the emergency unit, the following were tested and 
their levels were noted: white blood cells (WBC), creatine-kinase-MB 
fraction (CK-MB), troponin-I (TnI), procalcitonin (PCT), TNF-α, IL-2R, IL-6, 
IL-10, triglyceride (TG), cholesterol, low density lipoprotein (LDL), high 
density lipoprotein (HDL), international normalized ratio (INR), activat-
ed partial thromboplastin time (aPTT), CMV, HP, and CP. Likewise, after 
48 hours, the following were tested and their levels were noted: WBC, 
CK-MB, troponin-I, TNF-α, IL-2R, IL-6, and IL-10.

The criteria for HT was a blood pressure over 140/90 mm Hg after 
resting for at least 10 minutes or the presence of HT or history of anti-
hypertensive agent use; for DM, fasting blood glucose level over 126 
mg/dL or use of antidiabetic agents; and for HL, lipoprotein level over 
130 mg/dL or TG level over 200 mg/dL or use of hypolipidemic agents.

Venous blood specimens of 10 cc were taken from each patient 
at the time of referral and also after 48 hours. Complete blood count 
and cardiac marker tests were performed immediately after samples 
were taken; blood specimens to be tested for inflammatory markers 
were centrifuged and then kept at −80°C until the time of testing. All 
patients included in the study were informed about the investiga-
tion, and their consents were obtained. The study was begun after 
obtaining approval from the local ethics committee of Meram Medi-
cal Faculty (approval date and no: 24.02.2011 - 056).

Angiographic assessment of coronary artery disease severity
The anatomic severity was determined with a high-quality cine-

angiogram. The severity of the lesions in the arteries was measured 
and noted. A critical lesion was defined as 70% stenosis in at least 

one artery. The number of lesions and severity and anatomic local-
ization of the obstruction were assessed by the Gensini score (12). 
The angiographic examinations of the patients were performed by 
cardiologists who did not take part in the study.

Markers of inflammation
The inflammatory and cytokine profiles of the patients were de-

termined by laboratory staff who did not know of the patients’ an-
giograms. The presence of CMV-DNA (Artus™, GmbH, Hamburg, Ger-
many), HP-DNA (Artus™, GmbH, Hamburg, Germany), and CP-DNA 
(Artus™, GmbH, Hamburg, Germany) in the sera of both the test and 
control patients were assessed using the real-time polymerase chain 
reaction (PCR) method. The DNA material in the sera was extract-
ed with an automated DNA extraction device (EZ1 Advanced-XL™, 
Qiagen Instruments, Hombrechitkon, Switzerland) using DNA ex-
traction kits for C. pneumoniae and H. pylori (EZ1™ Bacteria Mini 
Kit V2.0, Qiagen GmbH, Hilden, Germany) and for CMV (EZ1™ Virus 
Mini Kit V2.0, Qiagen GmbH, Hilden, Germany). The DNAs were de-
termined with real-time PCR using a Rotor-Gene Q™ cycler (Qiagen, 
Hilden, Germany).

The assays for IL-2, IL-6, IL-10, and TNF-α (Seimens Healthcare Di-
agnostics Products Ltd., Lianberis, Gwynedd, UK) levels were carried 
out with the chemiluminescence method (Immulite1000™ Immuno-
assay System, Siemens Healthcare Diagnostics Ltd., NJ, USA). The pro-
calcitonin assays (Procalcitonin, Siemens Healthcare Diagnostics Inc., 
Tarrytown, NY, USA) were also performed with the chemilumines-
cence method (AdviaCentaur XP™ immunoassay System, Siemens 
Healthcare Diagnostics Inc., Tarrytown, NY, USA).

Statistical analysis
For statistical analysis, the Statistical Package for the Social Sci-

ences™ version 15.0 (SPSS Inc.; Chicago, IL, USA) software package 
was used. The quantitative variables were expressed as mean ± stan-
dard deviation and categoric variables as number of cases (%). All 
data were subjected to normality analysis. For the comparison of the 
test group with the control group, quantitative variables with normal 
distribution were compared with a Student’s t-test and quantitative 
variables with non-normal distribution with a Mann-Whitney U test. 
The categoric variables of the two groups were compared with the 
chi-square test and Fisher’s exact test. The patients’ variables depen-
dent on the change of markers with time were evaluated with t-tests 
(paired samples t-test).

Results

The study included 57 test and 27 control patients, a total of 84 
patients. Of the test and control patients, 46 (80.7%) and 11 (40.7%) 
were males, respectively. Male patients were significantly higher in 
the test group (p=0.006). The respective mean ages of the test and 
control groups were 64.67±11.63 and 61.04±13.44 and there was no 
significant difference (p=0.208). The demographic data of the test 
and control groups and the vital findings determined on referral are 
shown in Table 1. The rates of the presence of DM and HL and past 
CABGO were significantly higher in the test group than in the control 
group (p=0.012, p=0.006, and p=0.020, respectively).

The diagnostic distribution of all patients included in the study 
is shown in Table 2. The angiographic examination of the 84 patients 
showed the presence of stenosis varying between 20% and 70% in 
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the 27 cases that were not accepted as critical. The distribution of 
artery pathologies in the 57 patients that were found to have critical 
lesions in the angiography is also shown in Table 2.

The results of the biochemical and inflammatory markers of the 
test and control groups measured at the time of referral to the emer-
gency department are shown in Table 3. The CK-MB and Tn-I levels 
were statistically higher in the test group than those in the control 
group (p<0.001 and p=0.001, respectively). There was no significant 

difference between the test group and control group in terms of WBC 
and PCT values and lipid profile. 

When the two groups were compared, no statistically significant 
correlation was found between the levels of inflammatory markers 
IL-6, TNF-α and IL-2R and the level of anti-inflammatory marker IL-10. 
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Table 1. Demographic data and vital findings were compared in the 
test and control groups

		  Control (n:27)	 Test (n:57)	 p

Age (y)	 61.04±13.44	 64.67±11.63	 0.208

Sex M/F (n)	 14/13	 46/11	 0.006* 

Demographic Data			 

	 CAD (%)	 25.9	 35.1	 0.401

	 DM (%)	 3.7	 31.6	 0.012*

	 HT (%)	 40.7	 59.6	 0.105

	 HL (%)	 3.7	 29.8	 0.006*

	 Smoke (%)	 40.7	 43.9	 0.787

	 Alcohol (%)	 0	 1.8	 0.489

	 Surgery (%)	 0	 17.5	 0.020*

	 CVE (%)	 0	 5.3	 0.225

mAP (mm/Hg)	 84.93±11.56	 96.30±18.36	 0.040*

Pulse (beats/min)	 77.93±17.37	 80.09±19.58	 0.626

Fever (C°)	 36.70±0.24	 36.62±0.17	 0.828

Respiratory rate 	 14.19±1.38	 15.44±3.95	 0.114 
(respiratory/min)	

CAD: coronary artery disease; DM: diabetes mellitus; HT: hypertension; HL: hyperlipi-
demia, CVE: cerebrovascular event, mAP: mean arterial pressure
*p<0.05 

Table 3. Markers of cardiac, inflammatory, and infection were com-
pared in the test and control groups

		  Reference 	 Control	 Test 
		  Values	 (n:27)	 (n:57)	 p

WBC (×109/L)	 4-10	 8.15±2.78	 12.79±12.28	 0.067

CK-MB (ng/mL)	 <5.5	 2.00±1.52	 52.20±88.25	  <0.001*

Tn-I (ng/mL)	 <0.04	 0.04±0.05	 13.27±27.34	  0.001*

PCT (ng/mL)	 <0.1	 0.10±0.09	 0.10±0.10	 0.974

TNF-α (pg/mL)	 <8.1	 1.92±9.13	 3.23±9.98	 0.676

IL-2r (IU/mL)	 158-623	 919±1711	 704±549	 0.523

IL-6 (pg/mL)	 3.4-5.9	 9117±16707	 12847±18514	 0.409

IL-10 (pg/mL)	 1.5-9.1	 61.08±154.45	 25.59±7.66	 0.239

TG (nmol/L)	 35-160	 185.88±160.92	 161.60±138.32	 0.490

Cholesterol (nmol/L)	 140-200	 183.88±52.41	 177.98±47.10	 0.617

LDL (nmol/L)	 60-130	 111.84±33.85	 109.14±34.09	 0.743

HDL (nmol/L)	 30-80	 35.84±12.20	 35.57±9.12	 0.913

INR	 0.8-1.2	 1.09±0.08	 1.15±0.23	 0.466

APTT (s)	 23-35	 25.48±4.51	 29.47±5.98	 0.138

CMV (%)		  7.4	 8.7	 0.530

HP (%)		  11.1	 10.5	 0.642

CP (%)		  3.7	 3.5	 0.704

WBC: white blood cell; CK-MB: creatine-kinase-MB fraction; TnI: troponin I; PCT: procalci-
tonin; TNF-α: Tumor necrosis factor-α; IL-2r: interleukin-2 receptor; IL-6: interleukin-6; IL-10: 
interleukin-10; TG: triglyceride; LDL: low density lipoprotein; HDL: high density lipoprotein; 
INR: international normalized ratio; APTT: activated partial thromboplastin time; CMV: cyto-
megalovirus; HP: helicobacter pylori; CP: chlamydia pneumoniae 
*p<0.05 

Table 4. Comparison of inflammatory and cardiac markers of the pa-
tient group on referral to the emergency department and after 48 hours

	 	 initial	 48 hours  
		  values	 later values	 p

IL-6 (pg/mL)	 12847±18514	 61±198	 <0.001*

TNF-α (pg/mL)	 3.23±9.98	 4.29±13.88	 0.667

IL-2r (IU/mL)	 704±549	 792±704	 0.361

IL-10 (pg/mL)	 25.59±7.66	 32.72±15.02	 0.030*

WBC (×109/L)	 12.79±12.28	 11.9±3.63 	 0.740

CK-MB (ng/mL) 	 52.20±88.25	 14.17±16.19	 0.041*

Tn-I (ng/mL)	 13.27±27.34	 21.31±22.41	 0.047*

IL-6: interleukin-6; TNF-α: tumor necrosis factor-α; IL-2r: interleukin-2 receptor; 
IL-10: interleukin-10; WBC: white blood cell; CK-MB: creatine-kinase-MB fraction; TnI: 
troponin I
*p<0.05 

Table 2. Diagnostic distribution of the test and control groups, and 
coronary lesion severity distribution according to the coronary angi-
ographic evaluation

		  n:84

Diagnosis

	 -USAP (control)	 27

	 -USAP (test group)	 6

	 -NSTEMI	 16

	 -STEMI	 35

Vessel Lesions < % 70	 27

Vessel Lesions > % 70

	 -single vessel	 25

	 -two vessels	 17

	 -three vessels	 15

USAP: unstable angina pectoris; NSTEMI: non ST elevation myocard infarction; STEMI: 
ST elevation myocard infarction



Also, there was no statistically significant difference between the two 
groups in terms of serological positivity of CMV, HP, and CP. 

Comparison of inflammatory and cardiac markers of the patient 
group on referral to the emergency department and 48 hours later 
are shown in Table 4. In the patient group, the IL-6 levels measured 
at hour 48 were statistically lower than those measured at the time 
of referral, whereas the levels of IL-10 were found statistically higher 
(p<0.001 and p=0.030, respectively). There was no statistically signif-
icant change in the levels of IL-2R and TNF-α in terms of initial and 
hour 48 measurements.

Discussion

It has been shown that various inflammatory markers used to de-
termine cardiovascular risk are useful in the classification of risks, and 
can also be used in the determination of patients to benefit from in-
terventional therapy (13). Moreover, it has been found that the signif-
icant rise in the levels of inflammatory markers in ACS helps in predic-
tion of future cardiovascular risk (14). For instance, it has been claimed 
that monocyte procoagulant activity stimulated by IL-6 can cause an 
association between inflammation and thrombosis in patients with 
CAD (15). But in our study, we did not find such an association when 
we assessed the infection seropositivity and acute inflammatory re-
sponse in the acute stages in patients referring with suspected ACS. 
Also, we found no significant difference between patients with critical 
artery lesions and patients with no critical artery lesions in terms of 
inflammatory cytokine levels (IL-2R, IL-6, IL-10, and TNF-α).

Sukhija et al. (16), in their study of 249 ACS patients referring 
with chest pain and undergoing angiography, found no significant 
differences between the levels of IL-6 and TNF-α and the severity of 
atherosclerosis. 

Gotsman et al. (4), in their study of 119 patients undergoing 
angiography in a consecutive order, determined a significant asso-
ciation between the markers IL-6 and TNF-α and the severity of CAD. 
They observed that, with increasing severity of the arterial lesion, the 
levels of IL-6 and TNF-α show a significant rise. The authors deter-
mined a strong association between high cytokine levels and the de-
gree of atherosclerosis in the subgroup of patients with a stabile cor-
onary; but in the ACS subgroup, a weak association between TNF-α 
and atherosclerosis was found with no association between IL-6 and 
atherosclerosis. This situation is caused by the rise in proinflammato-
ry cytokine levels during acute coronary events, which leads to the 
rise in cytokine levels; and for this reason, an association between 
cytokine levels and severity of CAD cannot be established (4).

Heinisch et al. (17) compared 20 ACS patients (AMI and USAP) 
with 20 stabile angina pectoris (SAP) patients in terms of IL-6 and 
TNF-α levels and determined a significant rise in IL-6 and TNF-α lev-
els in the ACS group. Although they observed the IL-6 levels in ACS 
patients to be indeterminable after 15 to 30 days, they found a signif-
icant rise in the TNF-α levels of ACS patients after 30 days (17). When 
this situation was interpreted in light of former studies (7), it was 
claimed that TNF-α levels rise in the months following AMI and this 
rise increases the risk of coronary event recurrances (17).

In their study, Sakamoto et al. (18) divided 286 patients angio-
graphically assessed into two groups based on arterial lesions as the 
CAD group and a healthy control group. They found significantly 
higher levels of IL-2R in the CAD group than in the control group. 
Nijm et al. (19) compared a total of 65 CAD patients, which included 

20 patients diagnosed with ACS upon their referral and 45 patients 
of SAP determined to have significant stenosis in the angiography 
performed at the time of referral, with 45 healthy controls in terms 
of IL-2R and IL-10 levels and found no significant difference between 
the two groups. Hu and Hwang (20), in their study of AMI, USAP, 
SAP, and control groups (20 subjects in each), found significantly 
high levels of IL-6 and IL-10 only in the AMI group when compared 
with the control group. They determined no significant difference 
in TNF-α levels between AMI, USAP, and SAP groups, but significant 
levels of TNF-α in all these groups when compared with the control 
group. After one week, they found a significant decrease in IL-6 levels 
in the AMI group, but no changes in the levels of IL-10 and TNF-α 
(20). In our study, after 48 hours, we found a statistically significant 
decrease in IL-6 and significant increase IL-10 levels, but an insignif-
icant increase in TNF-α level. In the literature, heterogeneity among 
the compared groups, the difference in test repetition times, small 
study populations, the fact that they are single-centered studies, and 
inconsistency between the results obtained are insufficient to make 
concrete claims in this respect. Whenever possible, there is a need for 
multicentered studies with large populations among homogenous 
groups.

The non-specific and non-infectious stimulation of PCT is far 
lower when compared with the other markers of inflammatory re-
sponse. In local and systemic inflammation, successive monocytic 
activation is a prerequisite for PCT production (21-24). PCT serves as 
a chemo-attractant. Primarily, it is produced in coherent monocytes, 
but for more production, in the case of inflammation, it is produced 
by parenchymal cells in the inflammatory tissues. Peripheral blood 
mononuclear cells express PCT both on mRNA and protein levels. 
Lipopolysaccharides and various proinflammatory cytokines, such 
as IL-1β, IL-2, IL-6 and TNF-α, directly play an important role and in-
directly have pronounced stimulatory effects on the expression of 
PCT mRNA (24-27). In our study, we found no significant association 
between PCT levels and the severity of ACS. Likewise, Sinning et al. 
(28) reported a significant difference in PCT between patients with 
AMI and USAP and patients with SAP, but no such difference between 
AMI and USAP.

In our study, we assessed the test group and control group in 
terms of HP, CMV, and CP antibodies, but found no difference be-
tween the two groups. Likewise, Padmavati et al. (29) compared a 
group of CAD patients with the control group in terms of HP, CMV, 
and CP antibodies, and found no difference between the two groups. 
In a similar study, Mundkur et al. (30) found no difference between 
the CAD group and control group in terms of HP and CP antibodies, 
but a significant increase in CMV antibodies in the patient group. In 
a recent study, Nikitskaya et al. (31) showed that the amount of CMV 
viral DNA copies in the plasma of patients with ACS was higher than 
in healthy volunteers. Tabata et al. (32) found that HP-seropositivity 
and interleukin-1 polymorphisms were associated with higher levels 
of high-sensitivity C-reactive protein and elevated ST-segment eleva-
tion myocardial infarction risk.

When summarized, in the comparison of ACS patients with sta-
ble patients or healthy controls, there was a significant difference 
in terms of inflammatory markers, but no difference when AMI and 
USAP were compared. In the comparison of blood parameters deter-
mined after 48 hours, there was no apparent difference in the stable 
patients whereas there were important changes in the parameters of 
the ACS patients. Although the results of our study are compatible 
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with some of the other studies, we think that the number of patients 
in our study groups, the characteristics of the patients; no distinct 
separation in AMI, USAP, SAP, and healthy controls or uniting the 
mentioned disorder groups to form heterogeneous groups for com-
parison; and regional differences caused difficulty in drawing definite 
conclusions from the results obtained. 

Study limitations
This study included a limited number of patients. For this reason, 

the data obtained cannot be generalized. Also, since the test patients 
and control patients in the study were consecutive patients refer-
ring to our emergency department, there were differences between 
these two groups in terms of anamnesis and sex. How this situation 
affected the results is unknown.

Conclusion

The concept of inflammation in atherosclerosis has been increas-
ingly accepted and the proven role of inflammation in atherogenesis 
has attracted a lot of interest from investigators. At present, it is clear 
that the inflammatory process plays a key role, not only at the begin-
ning and progression of atherosclerosis, but also in the stabilization of 
the atherosclerotic plaque. Defining the cellular and molecular path-
ways of inflammatory cytokines in the formation of atherosclerosis 
has now become the main aim of studies for preventing atherosclero-
sis in cardiovascular diseases and developing strategies for its rever-
sal. Although our knowledge of vascular biology and clinical results of 
atherosclerosis has increased much in the last few years, the roles of 
inflammatory cytokines and the load of infectious pathogens in de-
termining the severity of coronary disease in acute coronary events 
have not been fully clarified due to different results obtained in vari-
ous studies. An association could not be established between the se-
verity of the coronary lesion and the cytokine levels because of the 
rise in inflammatory cytokine levels, independent of atherosclerosis in 
acute coronary events. On the other hand, in stable patients who were 
not in acute stress due to angina, an association between the cytokine 
level and severity of coronary lesion could not be determined. To de-
termine the association between control cytokine levels and coronary 
risk, further investigations with control coronary angiography and as-
sessment of cytokine levels performed over a long period of time after 
acute coronary syndrome are recommended.
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Introduction

Mental health (MH) disorders are a major cause of morbidity and 
disease burden affecting over 450 million people worldwide (1). The 
government of India estimates, in its MH policy, that 2 out of 10 Indi-
ans are likely to suffer from some form of mental illness by the year 
2020 (2). Depression has been linked to common conditions that 
present to the Emergency Department (ED) such as cardio-vascular 
illnesses, stroke, COPD, diabetes, chronic kidney disease, and cancer 
(3-9). As such, the prevalence of depression was found to be higher 
in ED patients when compared to the general population (10). Men-
tal disorders, if unattended to, can lead to a worse outcome of the 
primary illness and has been linked to longer hospital stays as these 
patients show poor levels of self-care (11).

Patients presenting with deliberate self-harm or suicidal attempts 
are not uncommon to the ED and the cause is often attributed to mental 
illnesses (12). The Indian National Crime Bureau Records reports more 
than 100,000 deaths due to suicide in the country every year from 2004 

to 2014 (13). Suicide was the second leading cause of death among 15-
29 year olds globally in 2012 (14). Children and adolescents may also 
present with non-psychiatric problems as such somatization, behavioral 
disturbances, or substance abuse (15). In India, there is approximately 
one psychiatrist per 200,000-300,000 people (16). Seeking professional 
help requires insight and motivation, and that becomes even more dif-
ficult with underlying social stigmas and poor awareness in society (17-
19). As such, these patients end up in the ED in moments of crisis.

To address the gap between increasing the burden of mental ill-
nesses and limited resources, the WHO suggests that primary diagno-
sis and basic management of MH disorders be done by primary care 
physicians (20). This becomes more relevant in the Indian scenario 
because Emergency Medicine is a new specialty. Newly established 
EDs are increasing in the country and it is essential that our programs 
and policies be more sensitive to the patients’ needs. Screening pa-
tients for MH disorders in the ED is recommended (21, 22).

Hyderabad is a major Indian city with a population over 3.9 mil-
lion (23). As there are no studies on MH assessment in ED in India, we 
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Abstract
Aim: To know if Emergency Physicians (EPs) screen mental health (MH) disorders in patients. This study aims at finding out the current knowledge, attitude 
and practices (KAP) of EPs and their departmental policies in management of patients with MH disorders.

Materials and methods: A personal interview based on a questionnaire was conducted with 117 EPs working in 38 multi-specialty hospitals (with minimum 
50 total bed strength) across Hyderabad city, India during June 2015 to August 2015. The respondents had at least one year of experience in core emergency 
medicine.

Results: 85% of EPs understand MH disorders are a major healthcare burden and over 90% of them have seen mentally ill patients in Emergency Depart-
ment (ED). Yet 85% rarely evaluate MH of patients. Over 2/3rd don’t know any criteria of diagnosing depression and only 14% have received some training in 
managing MH issues of patients. 84% physicians said that their departments do not have a MH policy and 82% believe this is a major reason that evaluation 
of MH is ignored. 44% EPs say their attitude towards these patients is influenced by their personal experiences.

Conclusion: MH evaluation of patients is neglected in EDs. Overall management of mentally ill patients is inconsistent. Absence of a departmental MH policy 
and lack of training in EPs are major causes.

Keywords: Mental health evaluation, emergency physicians, emergency departments, knowledge attitude practices, mental health disorders
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felt it important to obtain baseline data in Hyderabad. Therefore, this 
study aims at learning the knowledge, attitude, and practices (KAP) 
of Emergency Physicians (EPs) in the management of patients with 
MH disorders in one major Indian city.

Materials and Methods

This is an observational study where a survey was carried out 
during the months of June to August, 2015. 40 multi-specialty 

hospitals were included in the study having minimum total bed 
strength of 50.

This study did not interfere with existent patient care and no patient 
data was acquired. Only the Emergency physicians were interviewed.

An oral informed consent was taken from the medical superin-
tendent or the Head of the ED. 38 Hospital authorities consented to 
the study. Our target population was EPs who had at least 1 year of 
experience in core emergency medicine. 117 EPs consented to par-
ticipate in the study. It was explained that the confidentiality of the 
institute and the respondents will be maintained.

Prior to the main study a pilot survey was done at a national con-
ference where 25 EPs from 10 different Indian cities were questioned. 
The pilot study helped in improving the questionnaire.

The study investigator met with each of 117 doctors and provid-
ed the questionnaire. A personal interview was conducted and direct 
feedback was taken. The questionnaire had 15 parts mostly based on 
a yes or no option. Few questions allowed descriptive answers. One 
major question had several sub questions where EPs were required 
to answer on basis of their experiences.

Data from the questionnaire was tabulated and analysis done 
using Microsoft Excel software. Results were later reproduced in form 
of tables and pie charts.

This study was approved by Institutional Ethics Committee - 
Clinical studies of Apollo Hospitals, Hyderabad.

Results

The data obtained from the questionnaire are presented in Table 
1 (estimating exposure and disease awareness), in Table 2 (practices 
in evaluation and referrals), in Table 3 (training and knowledge), and 
in Table 4 (attitude).

EPs were asked to explain their reason for seeking psychiatric 
referrals, to which 80/117 responded. The responses were variable; 
yet, deliberate self-harm or suicidal attempt was the most common 
reason for psychiatric referral quoted by 55/80 physicians. EPs were 
also asked to elaborate the discharge advice they gave to patients 
regarding their mental illness. 35/53 responded with answers like 
“counseling the patient,” (14/35) “counseling the family,” “avoiding the 
trigger,” and “exercise and meditation.”

Resources availability
102/117 (87.2%) physicians said their hospital has a psychiatrist 

available during OPD hours, but not 24/7. Less than 20% of hospitals 

Table 1. Exposure and awareness to MH disorders

	 Question	 Yes	 No	 Uncertain

Q1.	 Have you seen a mentally ill 	 106	 11	 N/A 
	 patient in your ER that needed 	 (90.6%)	 (9.4%) 
	 better treatment?	

Q2.	 Do you believe Mental illnesses 	 99	 6	 12 
	 are a major healthcare burden?	 (84.7%)	 (5.1%)	 (10.2%)

MH: mental health; ER: emergency room

Table 2. Evaluation and referral of MH patients

	 Question	 Yes	 No	 Uncertain

Q1.	 Is there a management/ referral 	 19	 98	 N/A 
	 policy in your department for 	 (16.2%)	 (83.8%) 
	 mentally ill patients?			 

Q2.	 Do you think MH assessment is 	 96	 7	 14 
	 ignored due to absence of 	 (82.1%)	 (5.9%)	 (12.0%) 
	 departmental protocols?	

Q3.	 Do you think that it is difficult 	 78	 19	 20 
	 to evaluate MH because of lack 	 (66.6%)	 (16.2%)	 (17.1%) 
	 of time or busy ER environment?	

Q4.	 Do you give any discharge 	 53	 64	 N/A 
	 advice to patients regarding 	 (45.3%)	 (54.7%) 
	 their mental illness?	

MH: mental health; ER: emergency room

Table 4. Correlation analysis to understand the impact of knowledge 
of criteria for diagnosing depression and the MH evaluation practices

	 EPs knowing 	 EPs not knowing 
	 criteria for	 criteria for	  
	 diagnosing 	 diagnosing 
	 depression	 any depression	 Total

EPs evaluating MH of 	 8	 8	 16 
>10 patients/month	

EPs evaluating MH of	 29	 72	 101 
<10 patients/month	

Total	 37	 80	 117

Odd’s ratio: 2.48. Suggests physicians knowing criteria of diagnosing depression are 
more likely to evaluate mental health of patients in Emergency Room
EPs: emergency physicians; MH: mental health

Table 3. Knowledge and training assessment

	 Question	 Yes	 No	 Uncertain

Q1.	 Have you received formal 	 16	 101	 N/A 
	 training in managing people 	 (13.7%)	 (86.3%) 
	 with depression or mental  
	 disorders?	

Q2.	 Do you know of any criteria for 	 37	 80	 N/A 
	 diagnosing depression?	 (31.6%)	 (68.4%)	

Q3.	 Do you use any scale or tool to 	 21	 96	 N/A 
	 diagnose depression?	 (17.9%)	 (82.1%)	

Q4.	 Are you aware of non - 	 74	 43 
	 pharmacological management 	 (63.2%)	 (36.8%)	 N/A 
	 of depression?			 

Q5.	 Do you feel that due to lack of 	 88	 15	 14 
	 training or knowledge the 	 (75.2%)	 (12.8%)	 (12.0%) 
	 identification of mental illness  
	 can be difficult?	

In reference to Table 3, Q1 - 12 out of the 16 EPs who said yes quoted their postgradu-
ate curriculum in emergency medicine as formal training.
In reference to Table 3 Q3 - 15 out of the 21 EPs who said yes quoted using SADPER-
SONS score when dealing with patients with deliberate self-harm.
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had inpatient facilities for psychiatric patients. A psychologist and 
rehabilitation programs were found in less than 10% of the hospitals 
surveyed.

Pilot study: In the pilot study, 84% (21/25) of EPs said their de-
partments did not have a management policy for MH disorders and 
92% (23/25) did not receive any training to handle MH disorders. 

Discussion

This study showed that over 90% EPs have come across mentally ill 
patients. Most of them also agreed that MH disorders are a major health-
care burden (Table 1). This suggests awareness about disease burden ex-
ists and that MH related patient visits are not uncommon to EDs.

85% of EPs rarely or never evaluate MH of patients (Figure 1). 
Assessment was mostly done for patients in whom the presenting 
complaint or behaviour was obviously indicative of a mental illness. 
This suggests that MH evaluation is a neglected aspect in ED domain. 
This also suggests that patients with an occult MH disorder may be 
not receiving adequate treatment as no screening is done.

More than 80% physicians said their ED has no management or 
referral policy for MH disorders and 82% said this is a major reason 
why evaluation of mental health is ignored (Table 2). Criteria for seek-
ing a psychiatric referral and the discharge advice given to patients 
concerning their MH varied from EP to EP. Lack of clear guidelines or 
a protocol that helps in decision making were found to be main rea-
sons for the inconsistencies in management and disposition of these 
patients.

Most of EPs haven’t undergone any formal training in managing 
patients with MH disorders and over 75% say this is a reason why 
identification of mental illness in patients becomes difficult (Table 
3). Over 2/3rd EPs do not know any criteria of diagnosing depression 
and over 80% did not use any tool or scale to diagnose depression. 
This may be because psychiatry as a subject is not emphasised in 
the undergraduate period or ignored in the EDs. Less than 10% EPs 
quoted postgraduate curriculum and exams as training. This sug-
gests EPs with only 1 year experience or having lesser qualifications 
are not getting trained in this aspect. It was also found that EPs who 
knew criteria of diagnosing depression were more likely to evaluate 
the mental health of patients (Table 4) suggesting the positive im-
pact of training that can have on evaluation practices. Most of the 
multi-speciality hospitals have a psychiatrist but only during limited 
OPD hours. None of the hospitals surveyed had a mental healthcare 
professional available 24/7. This suggests that mental illnesses are 
not considered as medical emergencies by the management. Less 
than 20% hospitals surveyed had inpatient facilities for these pa-
tients and below 10% surveyed had a psychologist or mental rehab/
support programs. Mentally ill patients are considered as speciality 
cases and are referred to psychiatric hospitals.

Majority of EPs said that awareness about MH disorders is very 
poor in their ED staff and have felt that patients with mental illness-
es were treated as unwelcome in ED. 60% EPs have experienced pa-
tients or their family members don’t take the advice for a psychiatric 
referral kindly considering it unnecessary. 44% of EPs said their ap-
proach and attitude to patients with MH disorders is affected by their 
own personal experiences (Table 5). These observations suggest that 
underlying prejudice and stigma associated with mental illnesses 
may negatively impact overall management.

Study limitations
The results of this study were based on the individual responses 

of EPs and their understanding of their working environment. They 
may or may not depict the exact functionality of their departments. 
As such, separate studies are recommended within individual hos-
pitals.

Conclusion

Mental health of patients is rarely assessed in EDs. Most of the 
EDs have no departmental policy on mental illnesses and EPs are 
not trained to handle MH related issues in patients. As such referral 
practices and the discharge advice given to patients regarding MH 
are inconsistent. EP’s attitude to these patients is often influenced by 
their own personal experience. Most of the hospitals do not have ad-
equate resources for mentally ill patients. Urgent actions are warrant-
ed at departmental and community level to create awareness about 
and to tackle this problem effectively.

Table 5. Attitude towards MH disorders

	 Question	 Yes	 No	 Uncertain

Q1.	 Do you think EPs have no role 	 14	 79	 24 
	 in management of mental 	 (12.0%)	 (67.5%)	 (20.5%) 
	 illnesses?			 

Q2.	 Do you feel patients with MH 	 47	 35	 35 
	 disorders are treated as 	 (40.2%)	 (29.9%)	 (29.9%) 
	 unwelcome in ER?			 

Q3.	 Do you feel the awareness 	 71	 17	 29 
	 about MH disorders is very 	 (60.7%)	 (14.5%)	 (24.8%) 
	 poor in ER staff?	

Q4.	 Is your approach to patients 	 52	 32	 33 
	 with mental illness influenced 	 (44.4%)	 (27.4%)	 (28.2%) 
	 by your own personal (not  
	 clinical) experiences in 	  
	 handling the same?	

Q5.	 Have you experienced that 	 69	 15	 33 
	 patients or their family DO NOT 	 (58.9%)	 (12.8%)	 (28.2%) 
	 take the advice for a psychiatric 	  
	 referral kindly?	

EP: emergency physicians; ER: emergency room; MH: mental health
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Figure 1. 85% (a+b) of Emergency physicians rarely or almost never 
evaluate the mental health of patient

41%

44%
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Recommendations
1) MH assessment and screening for mental illness should be 

done along with physical examination for all patients in the ED. 
2) It is strongly recommended that a departmental MH policy is 

established.
3) Training of EPs and ED staff is mandated in managing MH-re-

lated issues in busy ED environments. 
4) Provision of inpatient facilities and a 24/7 on-call MH care pro-

fessional should considered by all hospitals.
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Introduction

Acute coronary syndrome (ACS) develops when there is a mis-
balance between supplying oxygen to the myocardium and the 
myocardium’s need for oxygen. Unstable angina pectoris (USAP) is 
attributed to the group of patients whose electrocardiography (ECG) 
does not show any biological symptoms of chest pain, or the equiv-
alent of ACS, and whose biological indicator does not increase (1). 
The patients presenting with symptoms of chest pain or symptoms 
relating to ACS who do not have persistent ST-segment elevation but 
have pathological findings in electrocardiography (ECG), and whose 
Troponin I values are high, are defined as non-ST-segment elevated 
myocardial infarction (NSTEMI) (2).	

The evaluation of patients presenting with chest pain in the 
emergency and outpatient environment are completed using the 
combination of biochemical examinations that reflect clinical histo-
ry, examination findings, ECG, and myocardial ischemia (3). As isch-
emic biomarkers, sensitive cardiac Troponin I assays (with an ability 
of detection below the 99th percent of a reference population and 
improved precision) have recently become available in clinical prac-
tice (4-7). Many types of parameters are used to distinguish USAP 
patients from non-cardiac chest pain patients (NCCP) patients (8). 
Even though the specificity and the sensitivity of Troponin I are 
high in myocardial infarction (MI), it is not enough to distinguish the 
USAP patients from the NCCP patients; and in order to detect it in 
the blood, time is needed. Therefore, new and more convenient bio-
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Abstract
Aim: Signal peptide complement C1r/C1s, Uegf, and Bmp1-epidermal growth factor-like domain-containing protein 1 (SCUBE1) has been used in research as 
a biomarker in acute coronary syndrome (ACS). The aim of this study is to determine if SCUBE1 and routine laboratory parameters are effective in distinguish-
ing the patients presenting with clinical symptoms of unstable angina pectoris (USAP) from the patients who have non-ST-segment elevated myocardial 
infarction (NSTEMI) and non-cardiac chest pain patients (NCCP).

Materials and Methods: The study group consisted of patients having chest pain or those suspected of having an ACS complaint. The study consisted of 5 
groups of 185 patients with USAP, NSTEMI, segment elevation myocardial infarction (STEMI), or NCCP, and a control group of 45 healthy patients (CG). The 
study was conducted according to the American Heart Association (AHA) guidelines.

Results: There was no statistical difference between the patient groups and CG in terms of SCUBE1 (p=0.650). The Troponin I value was significantly lower 
in the USAP group than the STEMI and NSTEMI groups (p<0.001). There was no difference among the sub-groups of USAP in terms of the SCUBE1, GENSINI, 
and the GRACE scores (p=0.485, 0.932, 0.585, respectively).

Conclusion: SCUBE1 was not diagnostic for USAP, NSTEMI, and STEMI. Further studies to understand the value of SCUBE1 in ACS are needed.

Keywords: Acute coronary syndrome, unstable angina pectoris, SCUBE1



chemical parameters are needed. SCUBE1 has been recently used as 
an early indicator for the diagnosis of ACS (9). 

The molecules of SCUBE1 are stored inside the alpha granules in 
the inactive platelets. After the activation by thrombin, it is translo-
cated to the surface of the platelet, secreted as small soluble forms, 
and incorporated into the thrombus. The accumulation of SCUBE1 is 
detected in human beings as immunohistochemistry in the sub-en-
dothelial matrix of advanced atherosclerotic lesions (4). Our primary 
goal in this study was to evaluate whether SCUBE1 and routine labo-
ratory parameters are effective in differentiating patients presenting 
with the clinical symptoms of USAP from the ones with NSTEMI and 
NCCP. Our second goal was to evaluate whether SCUBE1 would be 
a predictive biochemical indicator of the prevalence and severity of 
coronary artery disease in all patients.

Materials and Methods

Study design
This study was approved by our institutional ethical review 

boards. Written informed consent was obtained from the partici-
pants. The investigation conforms to the principles outlined in the 
Declaration of Helsinki. 

Study population
In this study, 220 patients who had chest pain, sweating that 

gave the impression of ACS, shortness of breath, nausea, stomach 
ache, fainting problems that are equal to angina symptoms, and 45 
healthy volunteers participated. Thirty-five of the participants were 
omitted because of their refusal of treatment, lack of data in their 
files, or laboratory mistakes. The study groups were designed ac-
cording to AHA criteria (2). Patients were classified into four groups: 
USAP (n=44) because there was a myocardial ischemia without myo-
cardial necrosis; NSTEMI (n=50) because they were associated with 
elevated myocardial necrosis markers and without any elevation in 
ST-segments in the ECG; segment elevation myocardial infarction 
(STEMI) (n=45) because they had acute chest pain and/or persistent 
(>20 min) ST-segment elevation and elevated necrosis markers; and 
NCCP (n=46). The verification of the ACS diagnosis was done by an-
giography. In total, 230 patients were enrolled (including the control 
group (CG) consisting of 45 healthy individuals). USAP and NSTEMI 
groups were classified into three groups according to their GRACE 
scores: 1-108=low, 109-140=average, and 141-372=high. The GENSI-
NI score was classified into two sub-categories: 0-19=mild, >20=se-
rious. Blood samples were collected from the patients on admission 
to the emergency department for their complaints. We studied the 
SCUBE1, Troponin I, and creatine kinase-MB (CK-MB). A power analy-
sis (1-β=0.9, α=0.05) determined that a NCCP size of 16 patients and 
a CG size of 13 patients were sufficient to stratify this patient cohort; 
91 patients in total (NCCP: 46 and CG: 45) were enrolled.

Exclusion criteria
People under 18 years of age, people who had problems in the 

last one month such as pulmonary embolism, ischemic stroke, deep 
vein thrombosis, peripheral arterial embolism, pneumonitis, ACS, 
transient ischemic attack, pulmonary edema, hemorrhagic stroke, 
serious valvular heart disease, myocarditis, endocarditis, coronary 
artery bypass grafting, and coronary percutaneous cases were ex-
cluded from the study. Renal impairments with serum creatinine 

levels higher than 2.5, hepatitis with elevated liver enzymes, cancer, 
hematologic diseases, and rheumatology diseases were also exclud-
ed from the study. Lastly, pregnant or recently postpartum females 
were excluded.

Preparations of samples and measurements
Blood samples were collected from the patients on admission. 

For SCUBE1 measurements, blood samples were kept 10-20 minutes, 
and centrifuged at 3000 cycle/min for ten minutes and then kept at 
-30 degree Celsius in a freezer. Before the measurements, the sam-
ples reached room temperature. An ELISA study was conducted with 
SCUBE1 (Human Signal Peptide, Cub and Uegf-like Domain Contain-
ing Protein 1, Elisa Kit, Bioassay Technology Laboratory, Catalogue 
Number: E3142hu. Crystal Day Biotech Co. Ltd., China). The test re-
sults were compared with other patient parameters.

Statistical analysis
The data obtained from the study was calculated through the 

program IBM Statistical Package for Social Sciences version 20 (IBM 
SPSS Statistics; Armonk, NY, USA). Quantitative data were expressed 
as median, min-max; and qualitative values were expressed as a per-
centage. Chi-square analysis was performed for nominal data. End 
group analysis was performed. The Kolmogorov-Smirnov test was 
used to evaluate whether the numerical variables were normally dis-
tributed or not. Groups and subgroups did not show normal distribu-
tion. Accordingly, a Kruskal-Wallis analysis was used, and statistically 
significant differences were seen between the patient subgroups 
(p<0.01). A Bonferroni corrected Mann-Whitney U test was used to 
assess the differences (p=0.05/10=0.005). Spearman correlation anal-
ysis was performed to evaluate the relationship between SCUBE1 
levels and variables. Calculated p values less than 0.05 were consid-
ered statistically significant.

Results

There was no correlation between SCUBE1 values and age. 
There was no significant difference between the patients and the CG 
groups in SCUBE1 values (p=0.65) (Figure 1). Troponin I values were 
different among the patients and the CG groups (p<0.001). Tropo-
nin I levels in the USAP, NSTEMI and STEMI groups were significantly 
higher than the NCCP group (p<0.001). Troponin I levels in the USAP 
group were significantly lower than the STEMI and NSTEMI groups 
(p<0.001) (Figure 2).

In NSTEMI and STEMI groups, CK-MB values were significantly 
higher than the NCCP and CG groups (p<0.001). Routine hematolog-
ic parameters were calculated (Table 1). 

In terms of the risk factors for ACS, 40 of the 44 USAP patients 
(52.3%) had chronic atherosclerosis disease in their previous pa-
tient history (Table 2). There was no difference among the USAP 
middle-low and high-risk sub groups in terms of SCUBE1, GENSINI, 
and GRACE scores (p=0.481, 0.932, and 0.585, respectively) (Table 3). 
There were no differences for SCUBE1 values between the low and 
high-risk groups in the GENSINI, which were calculated according 
to the angiography results of the USAP, NSTEMI, and STEMI groups 
(p=0.59). In the values of GRACE’s inside-hospital risk scoring, there 
was no difference among the three groups, which were categorized 
as low, middle, and high risk for the values of SCUBE1 (p=0.370). 
There were differences among the groups that were categorized as 
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Figure 1. SCUBE1 values distribution according to groups Figure 2. Troponin I values according to groups

	 USAP	 NSTEMI	 STEMI	 NCCP	 CG	 P*

SCUBE1, ng/mL	 93, 15-282	 103, 2-244	 88, 27-233	 90, 7-238	 93, 7-236b	 0.65

Age, years	 58, 32-84a,c	 62, 32-87a,b,e	 63, 36-89a,b,e	 49, 18-84a,c,d	 35, 17-71b,c,d,e	 <0.001

Troponin I, ng/mL	 0.02, 0-0.1a,c,d,e	 4, 0-15,2a,b,e	 2, 0-7 a,b,e	 0, 0-0.04b,c,d	 0, 0-0b,c,d	 <0.001

CK-MB (ng/dL)	 20, 11-43e	 30, 1-76a,e	 31, 4-70a,e	 14, 1-27	 15, 3-24c,d	 <0.001

GENSINI score	 19, 0-116a,d,e	 33 0-139a,e	 48, 0-147a,b,e	 0, 0-0b,c,d	 0, 0-0b,c,d	 <0.001

GRACE risk score	 90, 47-152a,c,d,e	 110, 41-168a,b,d,e	 142, 94-202a,b,c,e	 0, 0-0b,c,d	 0, 0-0b,c,d	 <0.001

MPV, fL	 10, 8-12a,c,d,e	 9, 5-12 a,b	 9, 7-12 a,b,e	 8, 6-11b,d	 7, 6-10b,c,d	 <0.001

Hemoglobin, g/dL	 13, 7-17	 13, 7-16	 13, 9-17 e	 12, 12-15a	 13, 12-14e	 0.011

Neutrophils,	 58, 43-82a	 62, 22-88a,	 62, 46-95a 	 54, 35-77	 52, 49-65b,c,d	 <0.001

Lymphocytes,	 31, 10-41a	 27, 5-46a,	 28, 4-42a	 35, 6-50a	 36, 26-39b,c,d,e	 <0.001

WBC, 103/µL	 7.2, 4.5-11.4	 9.2, 4.7-15.7	 11.2, 5.3-21.1 	 8.4, 4.3-14.2 	 7.7, 5.0-9.9	 0.523

PCT ng/mL	 0.2, 0-0.4a,c,e	 0.2, 0-0.3b	 0.2, 0.1-0.4	 0.19, 0.16-0.39	 0.19, 0.16-0.39b	 0.003

PLT, 103/mL	 251, 120-451	 238, 118-317	 239, 119-464	 221, 171-456	 263, 172-456	 0.498

Creatinine, mg/dL	 0.8, 0.4-1.4d	 0.8, 0.5-4.2a	 0.8, 0.5-2.1a,b	 0.7, 0.6-1.3	 0.6, 0.6-0.9c,d	 <0.001

RDW fl	 42, 16-63	 42, 34-48	 41, 38-48	 40, 37-47	 42, 34-48	 0.213

PDW fl	 12, 9-21a,c,d,e	 17, 10-20a,b,d,e	 18, 10-21b,c	 18, 17-21b,c	 18, 16-19b,c	 <0.001

AST, 0-45 IU/L	 20, 13-60d	 26, 5-131a,e	 32, 12-133a,b,e	 18, 8-47c,d	 19, 14-21c,d	 <0.001

ALT, 0-45 IU/L	 22, 11-66a,e	 17, 8-60	 23, 8-173a,e	 17, 10-29b,d	 17, 8-19b,d	 <0.001

USAP: unstable angina pectoris; NSTEMI: non-ST-segment elevated myocardial infarction; STEMI: segment elevation myocardial infarction; NCCP: non-cardiac chest 
pain patients; CG: control group of 45 healthy patients; CK-MB: creatine kinase MB; WBC: white blood cell; PLT: platelet; PDW: platelet distribution width; RDW: red cell 
distribution width; MPV: mean platelet volume; PCT: plateletcrit; AST: aspartate aminotransferase; ALT: alanine aminotransferase
Data are presented as median, min-max values
*Kruskal-Wallis H Test 
ap<0.005 Control (Bonferoni corrected Mann-Whitney U Test)
bp<0.005 USAP (Bonferoni corrected Mann-Whitney U Test)
cp<0.005 NSTEMI (Bonferoni corrected Mann-Whitney U Test)
dp<0.005 STEMI (Bonferoni corrected Mann-Whitney U Test)
ep<0.005 NCCP (Bonferoni corrected Mann-Whitney U Test)

Table 1. Statistical significance of variables according to study groups



low, middle, and high in calculations of the six-month risk GRACE 
scores (p=0.022). The NSTEMI group had a higher six-month risk 
GRACE score than the USAP group.

Discussion

In our study, we aimed to find SCUBE1’s efficacy in separating 
USAP and NSTEMI, which was already studied in various ischemic 
situations because ACS, ischemic stroke, and CAD showed positive 
results (4, 9) Also, we aimed to discover if SCUBE1 levels can differen-
tiate the NCCP patients from the ACS patients. We compared some 
parameters and two ACS scorings with SCUBE1: Troponin I, CK-MB, 
and the degrees of GRACE and GENSINI scores. 

Troponin I and CK-MB are used in the diagnosis of myocardial 
infarction as cardiac indicators all around the world. However, their 
roles are limited in USAP diagnosis and require time for diagnosis (10, 
11). Before the start of myocardial necrosis in the early period when 

the coronary perfusion defects occur, novel indicators will have an 
important necessity in diagnosis and treatment. 

The SCUBE1 protein was first reported in the field of inflamma-
tion. Initially, SCUBE1 was only thought to be secreted in endothelial 
cells (12). In the study they conducted, Karabacak et al. (13) revealed 
that there was a meaningful difference between the SCUBE1 rates of 
hypertensive crises patients who presented to emergency services 
in comparison with a healthy control group. It is thought that this 
result can be related to probable endothelium damage. Tu et al. (14) 
showed that SCUBE1 was secreted at a higher rate than thrombo-
cytes. It is known that thrombocyte aggregation accounts for ACS 
and acute ischemic stroke. Studies have proved that SCUBE1 is se-
creted from an active thrombocyte surface (4). They showed that it 
is secreted from alpha granules following thrombocyte aggrega-
tion and SCUBE1 is contained in the human RNA as well. Moreover, 
SCUBE1 was detected in thrombus and atherosclerotic lesions that 
are rich in thrombocytes (15). In the study of Mentese et al. (16), it was 
stated that the reason for the higher SCUBE1 level found in a gastric 
cancer study can be related to high thrombosis existing in probable 
malignancies. It is not clearly understood how SCUBE1 functions in 
atherosclerotic plaques and thrombus or why it is secreted by active 
thrombocytes. 

In their study, Dai et al. (4) showed that plasma SCUBE1 is 
measurable in plasma for about four days, and starts to rise with-
in 6 hours after thrombocyte activation. However, the rapid rise of 
SCUBE1 was shown in the study by Turkmen et al (17), in which they 
found SCUBE1 rises rapidly 2 hours after the start of acute mesentery 
ischemia. SCUBE1 was considerably higher in comparison to the 
control group in chronic CAD, ACS, and acute ischemic stroke (AIS). 
Nevertheless, they expressed it would not be accurate to establish 
a meaningful correlation with a single measurement of SCUBE1 in 
the control group (12). Peacock WF, from Ohio University, said that 
the study by Dai et al. (4) was a promising indicator; but he criticized 
the mistakes in methodology in the study (18). Sonmez, one of our 
authors, previously studied SCUBE1 in ACS patients. In that study, 
in terms of SCUBE1, there were significant differences between the 
NSTEMI and NCCP groups (8). But there were no significant differenc-
es between the CG group and the patients in terms of SCUBE1 in our 
study (p=0.65).

Troponin I rates were found to be significantly higher in the 
NSTEMI and STEMI groups than in the NCCP group. Troponin I could 

Table 3. The scoring values of SCUBE1 in GENSINI and GRACE among 
the sub groups of USAP

USAP		  SCUBE1	 GENSINI	 GRACE

High risk	 n	 25	 25	 25

	 Average	 106	 18	 92

	 Standard deviation	 90	 28	 21

	 Median	 82	 6	 88

	 Lowest	 16	 0	 55

	 Highest	 351	 116	 152

Middle-low risk	 n	 19	 19	 19

	 Average	 79	 19	 87

	 Standard deviation	 74	 30	 23

	 Median	 53	 7	 88

	 Lowest	 15	 0	 47

	 Highest	 282	 100	 142

	 p	 0.485	 0.932	 0.585

USAP: unstable angina pectoris

Eurasian J Emerg Med 2016; 15: 167-71
Özkan et al.
SCUBE1 in Unstable Angina Pectoris Patients170

	 USAP, n=44	 NSTEMI, n=50	 STEMI, n=45	 NCCP, n=46	 CG, n=45

CAD	 23, 52.3%	 10, 20.0%	 7, 16.3%	 0, 0.0%	 0, 0.0%

DM	 18, 40.9%	 11, 22.0%	 13, 28.9%	 0, 0.0%	 0, 0.0%

Smokers	 7, 15.9%	 8, 16.0%	 11, 24.4%	 0, 0.0%	 0, 0.0%

HL	 7, 15.9%	 7, 14.0%	 0, 0.0%	 0, 0.0%	 0, 0.0%

HT	 27, 61.4%	 23, 46.0%	 15, 33.3%	 2, 4.8%	 0, 0.0%

COPD	 1, 2.3%	 1, 2.0%	 8, 17.8%	 0, 0.0%	 0, 0.0%

USAP: unstable angina pectoris; NSTEMI: non-ST-segment elevated myocardial infarction; STEMI: segment elevation myocardial infarction; NCCP: non-cardiac chest 
pain patients; CG: control group of 45 healthy patients; CAD: coronary artery disease, DM: diabetes mellitus, HL: hyperlipidemia, HT: hypertension, COPD: chronic 
obstructive pulmonary disease
Data presented as number (percentage)
*Chi-square test

Table 2. The frequency rate of diseases among the groups



distinguish NCCP patients from MI patients, and it was detected as 
significantly lower than the NSTEMI group in the USAP group. The 
parameters for Troponin I in our study were compatible with the lit-
erature (19). Francis et al found in their study, which was conducted 
with 710 patients, that CK-MB rates detected the ACS patients (20). 
CK-MB was high in ACS patients in our study as well. Considering 
the research, there emerged contradictory results in similar studies 
of SCUBE1. In our opinion, one of the reasons may be the studying 
techniques and kit differences. Another reason may be the blood 
sampling times. But in this, and the previous studies, blood sampling 
times were not classified in the patients. There might be other rea-
sons as well. We are of the opinion that new research is needed to 
discuss this issue.

Study limitations
Blood sampling times were not classified for the patients. It 

might have affected the results. This study resulted as negative for 
SCUBE1 to diagnose any ACS. As far as we know, the kit that we used 
was different from the previously used kits. The lack of positive or 
negative findings for this kit was the limitation for efficient discus-
sion. We did not classify the time between the patients’ admission to 
the emergency department and the start of their complaints. 

Conclusion

In our study, we found that SCUBE1 was not an effective marker 
for USAP and other ACS patients. No negative or positive correlations 
were detected between the values of SCUBE1 and the scorings of 
GENSINI and GRACE. The contradictory results were gathered from 
studies done with SCUBE1 and further studies are needed to enlight-
en this point.
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Introduction

Individuals experience a number of feelings like anxiety, ex-
citement, sorrow, pleasure, and fear in the face of various events in 
their daily lives in the ever developing and complicating world. One 
of these feelings is anger. Anger is one of the five basic feelings-the 
others being happiness, sorrow, fear, and hate-that is experienced 
by a person and is a natural affection for human beings (1-3). Anger 
is defined as a strong feeling that is related to cognitions appearing 
against any real or supposed frustration, threat, or injustice, and it 
prompts the person to remove the disturbing stimulants (4).

One of the areas-probably the most important one-where anger 
management is crucial is the health sector. It could be asserted that 
in this sector, the unit being exposed to anger and violence the most 
often is the emergency unit. Every individual has different ways of 

expressing their feelings. Disputes experienced between the medical 
staff and patients/patient relatives are not surprising. Patients usually 
express their anger either directly or indirectly by rejecting the treat-
ment and care, refusing to cooperate, making frequent demands, 
verbal bullying or using sarcastic words, and constant complaining. 
They are mostly unable to explicitly express their anger, and conse-
quently, try to express their anger indirectly as they are dependent 
on others for their care (5). 

Emergency departments are units that provide medical eval-
uation and treatment for patients that have met with accidents or 
require emergency intervention. Physicians, nurses, and other med-
ical staff working in this department realize the treatment and care 
of emergency patients as a team by focusing on specific goals (6). 
Studies have determined that a majority of patients are admitted 
to the emergency department because of the following: perceiving 
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Abstract
Aim: The purpose of this descriptive study was to examine the anger states of the relatives of critically ill patients admitted to the emergency departments 
and the reasons for these anger states. 

Materials and Methods: The study was conducted at the Emergency Department of a University Hospital between September 2013 and January 2014; 
202 relatives of critically ill patients who matched the inclusion criteria and accepted to participate were included in the study. The “questionnaire,” which 
was prepared by the researcher in line with the literature and involved the demographic characteristics of patient relatives and reasons of their anger at the 
emergency department, was used as the data collection tool. 

Results: It was determined that 29.2% of the patient relatives were enraged by the emergency department; 18.6%, about the registration procedures; 45.8%, 
about the treatment duration; 42.4%, about the deficiency of treatment; 13.6%, about the deficiency of medical staff; 3.4%, about the deficiency of the 
waiting environment; 49.2%, about the lack of information; 39.0%, about the lack of communication; 44.1%, about the irrelevance of the medical staff; and 
57.6%, about the waiting time. It was noted that 32.2% would have decreased anger if the waiting time was reduced.

Conclusion: Summarily, it is considered that making the required explanations to patients/patient relatives, providing large and comfortable recreation 
places where they can wait, increasing the number of medical staff, and approaching patients with an empathetic attitude will increase the satisfaction of 
patients/patient relatives, meet their expectations, minimize communication problems, and decrease anger levels. 

Keywords: Patient relatives, emergency department, rage



themselves and their relatives as emergency cases, living close to the 
emergency department, waiting for a shorter time to be examined, 
being unable to get in line in relevant polyclinics, demanding pre-
scriptions or reports, and having parenteral practices (7). 

Emergency personnel are under constant stress because of the 
department’s environment, excessive number of patients to be taken 
care of, patient deaths, sleep disorders, and intensive work schedules 
(8). Patients and patient relatives, on the other hand, usually have 
fear and anxiety because they do not know what to do. They expect 
emergency intervention as they consider their condition more ur-
gent than the other patients, and society has not adopted the neces-
sity for triage yet. This usually causes disputes between the emergen-
cy staff and patients/patient relatives. 

This study was conducted in order to determine the anger states 
of the relatives of critically ill patients admitted to the emergency de-
partment and the reasons for these anger states. 

Materials and Methods

Study design
This descriptive and cross-sectional study was conducted in or-

der to examine the anger states of the relatives of critically ill patients 
admitted to the emergency department and the reasons for these 
anger states. 

Time and place of the study
This study involved 202 relatives of critically ill patients at the 

Emergency Department of the Ataturk University Research Hospital 
from September 3, 2013 to January 30, 2014.

Population and sample group of the study
While the population of the study consisted of all the relatives 

of critically ill patients who applied to the Emergency Department 
of the Ataturk University Research Hospital between the specified 
dates, the sample group consisted of 202 relatives of critically ill pa-
tients who applied to the emergency clinic between the specified 
dates, met the inclusion criteria, and accepted to participate in the 
study. 

Because the needs of the relatives of patients, who were fol-
lowed-up for more than 24 hours at the emergency department, could 
change (Redley B, Beanland), the data of the study were collected by 
interviewing with patient relatives that met the inclusion criteria at the 
emergency department and attended on patient, who was followed 
up at the emergency department, within the first 24 hours.

Inclusion criteria of the study:
	 Being a relative of the patient admitted to the emergency 

department and meeting the emergency and serious criteria,
	 Being older than 18,
	 Having no previous or present psychiatric problems.

Data collection
Data collection tools
Being developed by the researcher in line with literature and 

consisting of a single part, the questionnaire included questions re-
garding the demographic characteristics of patient relatives, emer-
gency department, and anger reasons of patient relatives in the 
emergency department.

Data collection method
The patient relatives who participated in the study were in-

formed about the objective of the study and that the information 
would not be used anywhere other than the study, and their ver-
bal consents were received. The study data were collected by the 
researcher conducting a face-to-face interview with the patient 
relatives within the first 24 h after being admitted to the hospital. 
The data collection process took approximately 8–10 min for each 
person.

Data assessment
The study data were analyzed using the Statistical Package for 

the Social Sciences (SPSS Inc.; Chicago, IL, USA) version 16.0. Percent-
age distribution, mean, and chi-square tests were used to assess the 
data. In the comparison of the groups in terms of independent vari-
ables, variance was used for the data exhibiting a normal distribution 
and the Mann-Whitney U test and Kruskal-Wallis test were used for 
the data exhibiting no analysis distribution. While examining the in-
tergroup difference, 0.05 was used as the significance level. A signifi-
cant intergroup difference was indicated as p<0.05 and no significant 
intergroup difference as p>0.05. 

Ethical principles of the study 
An ethical committee approval was received from the Health 

Sciences Faculty of Ataturk University in order to conduct the study; 
further, official permission was taken by presenting an information 
form describing the objective and scope of the study to the Head 
Physician of the Erzurum Ataturk University Research Hospital in or-
der to implement the study. Since the use of human phenomenon 
in studies requires the protection of personal rights, the patient rel-
atives were verbally informed about the objective of the study. They 
were told that their personal information would be protected after 
being shared with the researcher and that the acquired information 
and identity of the answerer would be kept confidential. They were 
allowed to withdraw from the study at any time. Thus, verbal permis-
sions from the patient relatives were received by fulfilling the ethical 
principles of “Informed Consent,” “Autonomy,” and “Confidentiality 
and the Protection of Confidentiality.”

Generalizability of the study
The results obtained from the study could be generalized to the 

relatives of critically ill patients coming to the Emergency Depart-
ment of Ataturk University Research Hospital, however they could be 
also used in studies conducted in different emergency departments.

Results

By examining the descriptive characteristics of patient relatives 
that were included in the study (Table 1), it was determined that 
38.7% of the patient relatives were in the age range of 38 years and 
above; 54.5%, female; 44.6%, high school graduates; 29.7%, civil ser-
vants or housewives; 46.5%, insured by the Social Insurance Institu-
tion; and 42.3%, children of the patients based on their affinity with 
the patient. 

Table 2 illustrates the distribution of the characteristics of pa-
tients and patient relatives with regard to the emergency depart-
ment. Evidently, 44.6% of the patient relatives came to the emer-
gency department between 08:01 and 16:00, 86.6% of the patient 
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relatives came with the patient, 21.3% of the patients had a cardio-
vascular complaint, 52.4% of the patients were transferred to the rel-
evant department, and 21.8% of the patients were admitted because 
of a trauma/accident.

Table 3 illustrates that 45.8% of the patient relatives were en-
raged about the treatment duration; 42.4%, about deficiency of 
treatment; 49.2%, about lack of information; 39.0%, about lack of 
communication; 44.1%, about irrelevance of the medical staff; and 
57.6%, about the waiting time. It was observed that 32.2% of the pa-
tient relatives would have decreased anger if the waiting times were 
reduced. 

Discussion

Anger is frequently experienced between the patients/patient 
relatives and the medical staff in emergency departments (9). Pa-
tient relatives have close feelings with the patients with regard to 
their psychological state and become angry and anxious unless an 
effort is made to understand their feelings and they are respected. 
The presence of angry patient relatives may subject the medical staff 
to violence (10). 

It is indicated that patients and patient relatives may occasion-
ally have an increased level of anger toward emergency services 
personnel, which may result in violence (11-13). In these studies, the 
patient relatives experiencing anger were determined to be in the 
age range of 18–27 years, male, and university graduates. The studies 
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Table 1. Distribution of descriptive characteristics of patient relatives

Characteristics	 Number	 Percentage

Age Group

	 18–27 years	 64	 31.6

	 28–37 years	 60	 29.7

	 38 years and older	 78	 38.7

Gender

	 Female	 110	 54.5

	 Male	 92	 45.5

Education

	 Primary School	 57	 28.2

	 High School	 90	 44.6

	 University 	 55	 27.2

Occupation

	 Housewife	 60	 29.7

	 Civil servant 	 60	 29.7

	 Worker 	 34	 16.8

	 Student 	 25	 12.4

	 Craftsman	 17	 8.4

	 Retiree	 6	 3.0 

Health Insurance of the Patient:

	 Social Insurance Institution	 94	 46.5

	 Retirement fund	 52	 25.7

	 Social security organization for 	 29	 14.4 
	 artisans and the self-employed 

	 Green Card	 27	 13.4

Affinity with the Patient

	 Spouse	 31	 15.2

	 Child 	 85	 42.3

	 Parent	 16	 7.9

	 Sibling 	 20	 9.9

	 Friend	 14	 6.9

	 Relative	 36	 17.8

Total	 202	 100

Table 2. Distribution of characteristics of patients and patient relati-
ves with regard to the emergency department

Features	 Number	 Percentage

Arrival time in the emergency department

08:01–16:00	 90	 44.6

16:01–24:00	 57	 28.2

24:01–08:00	 55	 27.2

State of coming to the emergency department

With the patient	 175	 86.6

After the patient	 27	 18.4

Patient’s complaint

Cardiovascular system	 43	 21.3

Trauma-accident	 41	 20.8

Respiratory system	 40	 19.8

Neurologic diseases	 31	 15.3

Suicide	 17	 8.4

Gastrointestinal system	 16	 7.9

General condition deterioration	 14	 6.9

Unit where the patient was transferred to

Hospitalized to relevant service 	 106	 52.4

Intensive care	 42	 20.8

Discharged to home	 27	 13.4

Those who were not transferred	 27	 13.4

Patient’s diagnosis

Trauma-accident	 44	 21.8

Cardiovascular system	 43	 21.3

Respiratory system	 38	 18.8

Poisoning	 26	 12.9

Hematologic-oncologic diseases	 20	 9.9

Neurologic diseases	 17	 8.4

Endocrine system diseases	 9	 4.5

Gastrointestinal system	 5	 2.4



also determined that enraged patients/patient relatives were male 
and younger when compared to those who were not enraged (14, 
15). In the study conducted by Erkol et al. (16), it was determined that 
the patient relatives had particularly greater anger than patients: 
men aged between 21 and 30 years had higher levels of anger and 
greater inclination toward violence. The result of this study shows a 
similarity with the studies of Dolan et al. (14), Mellesdal (15), Erkol et 
al. (16), and Ketelsen et al. (17). In the study conducted by Raja and 
Azzoni (18), they determined that there was no difference between 
the educational backgrounds of enraged patients/patient relatives. 
In this study, on the other hand, university graduates were observed 
to have greater anger. This may be due to the fact that university 
graduates requested to get information about their patients from 
the medical staff more frequently, and consequently, had higher 
levels of expectations. The emergency departments generally have 
the greatest density of patients between 16:00 and 20:00, and it is 
observed that patients/patient relatives have higher levels of anger 
and violence during these hours (19). In this study, it was observed 
that patient relatives had higher levels of anger between 16:00 and 
24:00, which is similar to the results of the study of Lau (19). This sit-
uation can be associated with excessive intensity of patients at the 
emergency rooms during evening hours, and therefore, increased 
anger levels of the patient relatives. It is indicated that patients/pa-
tient relatives have higher levels of anger and violence and this is fre-
quently experienced in the field of healthcare services, particularly 
in emergency departments (20). In this study, 29.2% of the patients 
were enraged. Similar to this result, the study of Ayranci et al. (12) 
showed that acts of violence were experienced at a higher rate at the 
emergency departments, which caused the patients to experience 
higher levels of anger. 

At emergency departments, patient relatives may get enraged 
because of the deficiency of treatment or intervention, resulting in 
violence (21, 22). In line with the literature, 42.4% patients were en-
raged due to the deficiency of treatment in this study. 

This study revealed that 49.2% patients were enraged about the 
lack of information. Medical personnel working at the emergency 
department may consider everything in the department as routine. 
However, nothing is routine for patients as well as their families. Pa-
tient families request kindness, good care, confidence, cleanliness, 
and consideration toward their personal interests from the emergen-
cy department team. Therefore, it should be ensured that families 
are involved in patient care, and they should be given the necessary 
information and explanations (23).

It was determined that 39.0% patients were enraged about the 
lack of communication. Similar to this result, in the study conducted 
by Hahn et al. (24), the failure of sustaining a relationship with differ-
ent patients/patient relatives increased the level of anger and caused 
violence. 

It is indicated that existing problems of anxious patients and 
patient relatives in emergency units, as well as the longer waiting 
times and delays caused by a number of reasons, may cause them 
to lose patience and lead to an increase in their anger levels. This 
may result in the display of aggressive tendencies (21). In this study, 
57.9% patients were enraged about long waiting times, too. Patients 
and patient relatives expect the identification and solution of their 
problems as soon as possible during extensively stressful situations. 
Increases in the waiting times due to various reasons may cause the 
patients and patient relatives to experience increased stress, the ex-
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Table 3. Distribution of characteristics of patient relatives with re-
gard to the state of rage

State of raging in the emergency service

Yes	 59	 29.2

No	 143	 70.8

State of raging about registration procedures (n=59)

Yes	 11	 18.6

No	 48	 81.4

State of raging about treatment duration (n=59)

Yes	 27	 45.8

No	 32	 54.2

State of raging about deficiency of treatment (n=59)

Yes	 25	 42.4

No	 34	 57.6

State of raging about deficiency of medical staff (n=59)

Yes	 8	 13.6

No	 51	 86.4

State of raging about deficiency of the waiting  
environment (n=59)

Yes	 2	 3.4

No	 57	 96.6

State of raging about lack of information (n=59)

Yes	 29	 49.2

No	 30	 50.8

State of raging about lack of communication (n=59)

Yes	 23	 39.0

No	 36	 61.0

State of raging about irrelevance of medical staff (n=59)

Yes	 26	 44.1

No	 33	 55.9

State of raging about waiting duration (n=59)

Yes	 34	 57.6

No	 25	 42.4

What to do to remove the anger(n=59)

Reduce the durations of waiting	 19	 32.2

Make sufficient explanations/reduce 	 15	 25.4 
the waiting duration /train the medical  
staff about communication

Make sufficient explanations	 9	 15.3

Train the medical staff about 	 8	 13.6 
communication Reduce the durations 	 6	 10.2 
of waiting/increase the number of  
medical staff/train the medical staff  
about communication

Increase the number of medical staff	 2	 3.4



pectations of medical staff can gradually change, and the commu-
nication process becomes more problematic. In their study, Boz et 
al. (25) stated that longer waiting times increased the anger levels 
of patients/patient relatives, leading them to exhibit violence toward 
the medical staff.

Similar to the reasons of anger stated in this study, the following 
facts increase the anger levels of patients/patient relatives and cause 
medical staff to be exposed to violence. Patient relatives request to 
be immediately taken care of and they think that their patients are 
more urgent, waiting rooms are untidy and crowded, registration 
procedures take a long time, patients and patient relatives have sus-
picions about the irregular business or injustice regarding inclusions, 
number of medical staff is insufficient during the busiest time of the 
day, and the staff displays irrelevance (10, 17, 19, 22, 23, 25).

As a consequence, it is assumed that making the necessary 
explanations to the patients/patient relatives, providing them with 
large and comfortable recreation places where they can wait, allow-
ing them to see their patients after certain intervals, facilitating the 
bureaucratic procedures, increasing the number of medical staff, and 
making the medical staff approach the patients with an empathetic 
attitude will increase the satisfaction of the patients/patient relatives 
admitted to emergency services, meet their expectations, minimize 
communication problems with patients/patient relatives at the 
emergency services, and decrease the levels of anger.

Study Limitations
The limitations of this study are that every patient applying to 

the emergency clinic due to increased patient flow was not included 
in the study, and the results of the study could be generalized only to 
the institution where the study was conducted.

Ethics Committee Approval: Ethics committee approval was received 
for this study from the ethics committee of Ataturk University School of Med-
icine (Decision No: 10/05/2013).

Informed Consent: Verbal informed consent was obtained from pa-
tients’ parents who participated in this study.  

Peer-review: Externally peer-reviewed. 

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.

References

1.	 Albertı R, Emmons M. Assertiveness use your right. 1st ed. HYB Publica-
tions Ankara, 1998. p.107-123.

2.	 Kısaç Ş. University students of anger and anger expression levels of ac-
cording to some variables. Institute of Social Sciences, Department of 
Educational Sciences, Hacettepe Univ. 1997.

3.	 Üstün B, Yavuzarslan F. The Power of Anger. J Hacettepe University 
School Nursing 1995; 2: 42-6.

4.	 Balkaya F, Sahin NH. Multidimensional anger scale. Turk Psikiyatri Derg 
2003; 14: 192-202.

5.	 Terakye G. Nurse Patient Relations. 5th ed., Ankara, Summit Offset Ltd. 
Co., 1998.

6.	 Şen S, Yorulmaz H, Batmaz M. Emergency department in the burnout 
syndrome. 5tf National Nursing Students Congress, Congress Book 2007; 
April 20-21, Şanlıurfa.

7.	 Bulut H. Emergency department in the patients and their relatives im-
pact on the satisfaction of informing. J Emerg Surg Trauma 2006; 12: 288-
98.

8.	 Cevik AA, Holliman CJ, Yanturali S. Emergency physicians and "burn out" 
syndrome. Ulus Travma Acil Cerrahi Derg 2003; 9: 85-9.

9.	 Arik C, Anat R, Arie E. Encountering anger in the emergency department: 
identification, evaluations and responses of staff members to anger dis-
plays. Emerg Med Int 2012; 2012: 603215. [CrossRef]

10.	 Altıntas, N. Determination Violence Towards Nurses in Health Care Set-
tings. Istanbul University, Institute of Health Science, Department Of 
Psychiatry Nursing. Master Thesis. Istanbul. 2006.

11.	 Hahn S, Hantikainen V, Needham I, Kok G, Dassen T, Halfens RJ. Patient 
and visitor violence in the general hospital, occurrence, staff interven-
tions and consequences: a cross-sectional survey. J Adv Nurs 2012; 68: 
2685-99. [CrossRef]

12.	 Ayranci U, Yenilmez C, Balci Y, Kaptanoglu C. Identification of violence in 
Turkish health care settings. J Interpers Violence 2006; 21: 276-96. [CrossRef]

13.	 Ayranci U. Violence toward health care workers in emergency depart-
ments in west Turkey. J Emerg Med 2005; 28: 361-5. [CrossRef]

14.	 Dolan M, Fullam R, Logan C, Davies G. The Violence Risk Scale Second 
Edition (VRS-2) as a predictor of institutional violence in a British forensic 
inpatient sample. Psychiatry Res 2008; 158: 55-65. [CrossRef]

15.	 Mellesdal L. Aggression on a psychiatric acute ward: a three-year pro-
spective study. Psychol Rep 2003; 92: 1229-48. [CrossRef]

16.	 Erkol H, Gökdoğan MR, Erkol Z, Boz B. Aggression and violence towards 
health care providers--a problem in Turkey? J Forensic Leg Med 2007; 14: 
423-8. [CrossRef]

17.	 Ketelsen R, Zechert C, Driessen M, Schulz M. Characteristics of aggres-
sion in a German psychiatric hopsital and predictors of patients at risk. J 
Psychiatr Ment Health Nurs 2007; 14: 92-9. [CrossRef]

18.	 Raja M, Azzoni A. Hostility and violence of acute psychiatric inpatients. 
Clin Pract Epidemiol Ment Health 2005; 1: 11. [CrossRef]

19.	 Lau J, Magarey J, McCutcheon H. Violence in the emergency department: 
a literature review. J Aust Emerg Nurs 2004; 7: 27-37. [CrossRef]

20.	 Vural F, Çiftçi S, Fil Ş, Dura A, Vural B. A state hospital for emergency ser-
vice workers violence: The frequency of reports of violence. J Turk Family 
Practice 2013; 17: 147-52.

21.	 Sucu G, Cebeci F, Karazeybek E. Emergency services working to violence 
by patients and their relatives. J Turk Emerg Med 2007; 7: 156-62.

22.	 Al B, Zengin S, Derhal Y, Gökçen C, Yılmaz DA, Yıldırım C. Increased vio-
lence towards health care staff. Eurasian J Emerg Med 2012; 11: 115-24.

23.	 Gürlek Ö. Patient families emergency services and expectations from 
emergency service nurses. Surgical Nursing Department, Afyon Kocate-
pe University, 2005.

24.	 Hahn S, Zeller A, Needham I, Kok G, Dassen T, Halfens RJG. Patient and 
visitor violence in general hospitals: a systematic review of the literature. 
Aggr Viol Behav 2008; 13: 431-41. [CrossRef]

25.	 Boz B, Acar K, Ergin A, Erdur B, Kurtuluş A, Turkcuer I, et al. Violence to-
ward health care workers in emergency departments in Denizli, Turkey. 
Adv Ther 2006; 23: 364-9. [CrossRef]

Eurasian J Emerg Med 2016; 15: 172-6
Karaman Özlü et al.
Emergency Room and Angry176

https://doi.org/10.1155/2012/603215
https://doi.org/10.1111/j.1365-2648.2012.05967.x
https://doi.org/10.1177/0886260505282565
https://doi.org/10.1016/j.jemermed.2004.11.018
https://doi.org/10.1016/j.psychres.2006.08.014
https://doi.org/10.2466/PR0.92.4.1229-1248
https://doi.org/10.1016/j.jflm.2007.03.004
https://doi.org/10.1111/j.1365-2850.2007.01049.x
https://doi.org/10.1186/1745-0179-1-11
https://doi.org/10.1016/S1328-2743(05)80028-8
https://doi.org/10.1016/j.avb.2008.07.001
https://doi.org/10.1007/BF02850142


Nosocomial Infections and Associated Risk Factors in Geriatric Patients 
in the Intensive Care Unit
Ayşe İnci1, Ayşegül Karabay2, Suat Erus3, Yavuz Demiraran2

1Clinic of Infectious Disease and Clinical Microbiology, Kanuni Sultan Süleyman Training and Research Hospital, İstanbul, Turkey
2Clinic of Anesthesia and Reanimation, Kanuni Sultan Süleyman Training and Research Hospital, İstanbul, Turkey
3Department of Thoracic Surgery, Koç University School of Medicine, İstanbul, Turkey

Introduction 

As the elderly population increases worldwide, the evaluation 
and care of elderly patients becomes very important. With increases 
in the geriatric population, the number of elderly patients admitted 
to intensive care units (ICUs) has also increased (1, 2).

The courses of elderly patients in ICUs may differ. Elderly pa-
tients in ICUs represent a complex patient group; they may have 
acute exacerbations of underlying chronic diseases or problems 
involving many organ systems. Acute exacerbations of a chronic 
disease can become more complex because of the general decline 
in physiological reserves that comes with advanced age. Patients 
over 65 years of age account for 42%-52% of those in ICUs in the 
USA (3-5).

Nosocomial infections (NI) are an important health issue, both 
globally and in Turkey, because of their economic burden and high 
mortality rates. A decrease in the rates of NI has been achieved in 
developed countries as a result of infection control studies initiated 
earlier by these countries. Detection of problems has been delayed 
in developing countries because of their lag in initiating such studies. 
Developing countries have a 2-20-fold higher risk of NIs compared 
with developed countries (6, 7).

Despite the fact that elderly patients are at higher risk for devel-
oping NIs, the frequency, risk factors, and types of hospital-acquired 
infections in geriatric patients are not well known (8, 9).

The purpose of this study was to evaluate NIs detected in geri-
atric patients and to determine the risk factors leading to their de-
velopment.
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Abstract
Aim: The elderly population increases worldwide. The purpose of this study was to evaluate nosocomial infections (NI) detected in geriatric patients and to 
determine the risk factors leading to their development.

Materials and Methods: Patients monitored in our hospital’s Intensive Care Unit (ICU) were evaluated daily by intensive care and infectious disease spe-
cialists, including surveillance by our Infection Control Committee. We included the patients aged ≥65 years who were monitored in the adult ICU between 
January and December 2014, using the methods of retrospective file screening and computer record review. Patients were classified into two groups: pa-
tients with and without NI.

Results: In total, 222 (38.07%) patients were ≥65 years old. 44 NI events were detected in 27 patients. Groups were compared with respect to age; sex; 
presence of mechanic ventilation (MV), central venous catheterization (CVC), cerebrovascular disease, chronic obstructive disease, diabetes mellitus; and 
mortality. The presence of MV, CVC, and mortality were seen to be significantly higher in patients with NI compared with those without. The most common 
NIs found were sepsis and pneumonia. The most common infectious agent was Acinetobacter.

Conclusion: NIs observed in hospital ICUs are common, but largely preventable, conditions. A systematic approach and well-disciplined empiric therapy are 
very important. Our study revealed that the mortality rate is high in elderly patients who develop NI, and NI is more commonly seen in patients who undergo 
invasive interventions. We believe that using invasive interventions as little as possible in this group may improve their treatment success and outcome.

Keywords: Nosocomial infections, risk factors, geriatric patients
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Materials and methods

This study was conducted between January 1 and December 
1, 2014, with the approval of the hospital ethics committee (Kanuni 
Sultan Suleyman Training and Research Hospital, Ethics Committee 
Decision No. 164/32, dated November 24, 2014).

Patients monitored in our hospital’s ICU were evaluated daily by 
intensive care and infectious disease specialists, including surveil-
lance by our Infection Control Committee. In this study, we examined 
the patients aged ≥18 years who were monitored in the adult ICU 
between January 2014 and December 2014, using the methods of 
retrospective file screening and computer record review. We focused 
on the patients aged ≥65 years.

Subjects were classified into two groups: patients with and with-
out NI. Both groups were then compared with respect to the use of 
mechanical ventilators (MV) and central venous catheters (CVC); the 
presence of selected types of underlying disease (such as cerebrovas-
cular disease (CVD), chronic obstructive pulmonary disease (COPD), 
diabetes mellitus (DM); and mortality. 

NIs were diagnosed according to the criteria of Centers for Disease 
Control and Prevention (CDC) in patients who were being monitored by 
our hospital-based and laboratory-based active surveillance methods. 

Cultures of elderly patients detected to have NI were collected 
from their blood, urine, and site of infection on the day they devel-
oped the infection. The number of infections in these patients and 
the distribution of their infections by body system and causal agents 
(microorganisms) were recorded.

Identification of the growing microorganisms and antibiotic 
sensitivity testing of blood cultures were performed using an auto-
mated system. The Statistical Package for the Social Sciences version 
15.0 (SPSS Inc.; Chicago, IL, USA) program was used for statistical 
evaluation: mean ± standard deviation, Chi-square tests, and Mann–
Whitney U tests were calculated for descriptive statistics and tests of 
statistical significance. A p-value<0.05 was considered statistically 
significant.

Results 

In our study, 583 patients were admitted to the adult ICU, 222 
(38.1%) were ≥65 years old. 44 NI events were detected in 27 pa-
tients.

When patients with and without NI were compared with respect 
to age; sex; presence of MV, CVC, CVD, COPD, DM, and mortality, the 
presence of MV and CVC and mortality were seen to be significantly 
higher in patients with NI compared with those without. No differenc-
es between study groups were detected in the other examined param-
eters (Table 1). The most common NIs found were sepsis and pneumo-
nia. The most common infectious agent was Acinetobacter (Table 2).

Discussion

Patients monitored in ICUs are characterized by impaired gen-
eral health status, frequent exposure to invasive interventions, use 
of broad-spectrum antibiotics, and longer duration of hospital stays. 
Infection is one of the most important causes of morbidity and mor-
tality in this setting. Despite the fact that only 5%-10% of hospital-
ized patients are treated in ICUs, 20%-25% of all NIs occur in these 
units (10-12).

In our study, the rate of elderly patients being admitted to the 
adult ICU was 38.1%. This rate was determined to be 49.8% in a study 
by Ozdemir et al. (2) and 48.6% in another study (13).

The human lifespan is being extended by new developments, 
and interventions to extend the lifespan may lead to infections. Hos-
pitalized elderly patients are at high risk of NIs because of the pre-
disposition of underlying chronic diseases, physiological changes of 
aging, and invasive interventions (14, 15).

Our study revealed that the presence of CVC and MV was signifi-
cantly higher in patients with NI than in those without; but no dif-
ference was detected in other examined parameters. Our study also 
revealed that the mortality rate was statistically significant and high-
er in patients who developed NI compared with those who did not.

In another Turkish study conducted with 433 patients, of whom 
288 were >65 years of age, the presence of MV and CVC and the use 
of broad-spectrum antibiotics were found to be higher in elderly pa-
tients who developed NI compared with those who did not. No asso-
ciations were detected between the presence of DM, malignancy, or 
COPD and the development of NI (2).

Similar to our findings, a study by Ribas and Gontijo Filho (9) also 
reported that the presence of CVC and MV was higher in elderly pa-

Table 1. Comparison of characteristics of geriatric patients with and 
without NI (n/%)

	 Patients 	 Patients 
	 with NI 	 without NI	 P 
	 N=27 (12.2%)	 N=195 (87.8%)	 value

Mean age	 74.85±9.73 years	 76.64±6.86 years	 0.113

Sex: M/F	 15/12 (55.6/44.4)	 75/120 (38.5/61.5)	 0.09

Presence of CVC	 27 (100)	 87 (44.6)	 <0.001

Presence of MV	 27 (100)	 72 (36.9)	 <0.001

Presence of COPD	 8 (29.6)	 58 (29.7)	 0.99

Presence of DM	 6 (22.2)	 60 (30.8)	 0.36

Presence of CVD	 2 (7.4)	 34 (17.4)	 0.18

Mortality rate	 23 (85.2)	 28 (14.4)	 <0.001

CVD: cerebrovascular disease; MV: mechanical ventilators; COPD: chronic obstructive 
pulmonary disease; DM: diabetes mellitus; CVA: central venous catheters; CVC: central 
venous catheterization; NI: nosocomial infections

Table 2. Number and percent of NIs developed by microorganism (n/%)

	 N (%)

Acinetobacter baumannii	 16 (36.4)

Pseudomonas species	 11 (25)

MRSA + MRCNS	 8 (18.2)

Klebsiella pneumoniae	 24 (4.6)

Candida albicans	 3 (6.8)

Escherichia coli 	 3 (6.8)

Serratia marcescens	 1 (2.3)

Factors	 44 (100)

MRSA: methicillin-resistant Staphylococcus aureus; MRCNS: methicillin-resistant 
coagulase-negative staphylococ; NI: nosocomial infections
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tients who developed NI. A study by Mythri et al. (15) revealed that 
NIs in elderly patients were associated with invasive interventions.

A study by Erbay et al. (16) reported a mortality rate of 60.9% for 
patients with NI and 22.1% for those without, which was a statisti-
cally significant finding (16). However, a study by Stéphan et al. (17) 
reported that patients over 75 years of age were not at an increased 
risk of NI development or death.

According to the literature, NI in elderly patients commonly in-
volves pneumonia and Acinetobacter. Summary findings of selected 
studies related to this issue are listed in Table 3.

A study by Aydemir et al. (22), which was also conducted in Tur-
key, examined infection consultations for elderly patients and report-
ed the most common diagnoses as community-acquired pneumo-
nia, nosocomial pneumonia, and urinary tract infection.

Nosocomial pneumonia developed in an ICU setting increases mor-
bidity and mortality (2). In a study by Alp et al. (23), the mortality rate was 
reported to be 65% for the nosocomial pneumonia group and 26% for 
the control group; whereas the study of Pancharti et al. (24) reported the 
mortality rate for the nosocomial pneumonia group to be 42% 

A study by Cevik et al. (25), conducted in a neurological ICU, 
reported a mortality rate of 69% for NI and demonstrated that MV, 
use of steroids, parenteral nutrition, and a low score on the Glasgow 
Coma Scale heightened mortality.

We believe that the high mortality rate of 85% in our study may be 
attributed to the fact that all NIs occurring in our geriatric patients were 
pneumonia and sepsis, and the rates of MV and CVC were very high.

Conclusion 

NIs observed in hospital ICUs are common, but largely prevent-
able, conditions. A systematic approach and well-disciplined empiric 
therapy are very important. Our study revealed that the mortality rate 
is high in elderly patients who develop NI, and NI is more commonly 
seen in patients who undergo invasive interventions. We believe that 
using invasive interventions as little as possible in this group may im-
prove their treatment success and outcome.
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Introduction

In the healthcare system, burnout is a frequent problem in 
professions, particularly in nursing, where services are directly pro-
vided to individuals. Burnout has a personal nature, but it can lead 
to the loss of professional productivity, challenges in under taking 
professional responsibilities, and loss of institutional efficiency (1-4). 
Maslach defined burnout “as a syndrome seen in individuals who are 
exposed to intense emotional demands due to their occupation and 
are asked to work face-to-face with other individuals, which is caused 
by fatigue, long-term exhaustion, hopelessness, and desperate feel-
ings being reflected out with negative behaviors shown toward oc-
cupation, life, and other people” (5).

Emergency services in Turkey have very stressful and exhaust-
ing environments because simultaneous care is provided to patients 
with various health problems and critical decisions need to be made 
in a short time (2). Compared with other clinics of hospitals, emer-

gency services are very crowded places where unplanned visits need 
to be made and various duties ranging from non-emergency pro-
cedures to resuscitation are performed (6). Additional factors such 
as the excessive number of patients, limited number of nurses, long 
working hours, shift work, provision of care for patients in need of ex-
tensive and immediate care, emotional stress linked to working con-
ditions, insufficient wages, lack of appreciation by executives, and 
lack of support from colleagues may lead to exhaustion in emergen-
cy healthcare professionals, particularly in nurses (7-10).Accordingly, 
previous studies have reported that emergency nurses are more like-
ly to experience burnout due to emotional exhaustion, depersonal-
ization, and job-related stress because they face more challenging 
and life-threatening situations than nurses working in other services 
(1,9, 11,12).

Work-related burnout may negatively affect nurses’ understand-
ing of and communication with patients and relatives, which in turn 
may result in not being fully able to meet patients’ needs. Ultimately, 
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Abstract
Aim: It is important to determine the factors affecting burnout and empathic tendency levels among emergency nurses in order to increase satisfaction with 
healthcare service in patients and their relatives and to increase the quality of healthcare services. The purpose of the present study was to determine the 
factors that affect burnout and empathic tendency levels among emergency nurses.

Material and Methods: This was a descriptive and cross-sectional study. Data were collected using the Nurse Identification Form, the Maslach Burnout 
Inventory (MBI), and the Empathic Tendency Scale (ETS).

Results: A total of 129 emergency nurses participated in the study. Among the nurses, 22.5% were males. The mean MBI score of nurses who partially will-
ingly chose the profession, did not like their job, and had poor or very poor quality of work life was found to be higher. The mean ETS score of nurses who 
willingly or partially willingly chose the profession and who liked their job was higher.

Conclusion: Because empathic skills and tendency can be improved with education, the empathic tendency skills of nurses should be improved through 
continuous education programs.

Keywords: Emergency nursing, empathic tendency, maslach burnout inventory, self-awareness
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this may result in reduced empathic tendencies in nurses. Empathic 
tendency, which makes up the emotional dimension of empathy, is 
defined as the ability to understand the emotional problems of indi-
viduals and the desire to help individuals who have such problems 
(13, 14). Empathic tendency is one of the professional qualities nurs-
es need to possess; however, the level of burnout can negatively af-
fect the use of this quality. In this regard, it is very important to deter-
mine the factors affecting the burnout and empathic tendency levels 
of emergency nurses in order to increase satisfaction with healthcare 
service in patients and their relatives and to increase the quality of 
healthcare services.

Material and Methods

Study design
This descriptive and cross-sectional study aimed to determine 

the factors that affect the burnout and empathic tendency levels of 
emergency nurses. The study was conducted between May 1 and 
May 28, 2016. The sample was obtained from a group of 136 nurses 
who were working at the emergency services of 5 public hospitals 
and a university hospital. A total of 129 nurses who volunteered to 
participate in the study and who worked at an emergency service 
during the past 6 months were recruited. Nurses who were on leave 
or excused on the day the questionnaires were administered, who 
did not agree to participate in the study, and who did not complete 
the questionnaires were excluded from the study (n=7). The response 
rate in the present study was 94.9%.

The research questions of the present study, which recruited 
emergency nurses, were as follows: (1) What are the sociodemo-
graphic and professional characteristics of emergency nurses? (2) 
What is the level of burnout and empathic tendency in emergency 
nurses? (3) Do the sociodemographic and professional characteris-
tics of emergency nurses affect their levels of burnout and empathic 
tendency? (4) Is there an association between burnout and empathic 
tendency in emergency nurses?

Data were collected using the Nurse Identification Form, the 
Maslach Burnout Inventory (MBI), and the Empathic Tendency Scale 
(ETS). The Nurse Identification Form consists of 33 questions on so-
ciodemographic and occupational characteristics. MBI was devel-
oped by Maslach and Jackson in order to determine the “Emotional 
Exhaustion,” “Depersonalization,” and “Personal Accomplishment” lev-
els of individuals with regard to their occupation (5). Ergin conducted 
the Turkish validity and reliability study of MBI in Turkish nurses (15). 
MBI contains 22 items and 3 sub-dimensions titled Emotional Exhaus-
tion, Depersonalization, and Personal Accomplishment. Responses 
for each item are rated as “0=Never,” “1=Very rarely,” “2=Sometimes,” 
“3=Often,” and “4=Always.” Total scores can range between 0 and 88. 
Higher scores indicate higher levels of burnout.

Empathic Tendency Scale is a Likert-type scale developed by 
Dökmen (16) in order to measure the empathic tendencies of individ-
uals. ETS consists of 20 items scored by the respondents on the basis 
of the level of agreement on a scale ranging from 1 to 5. In reverse 
scored items, a score of 1 corresponds to the statement “I completely 
agree” and a score of 5 corresponds to “I completely disagree”. Higher 
scores indicate higher empathic tendency levels.

In a pilot study, the survey form was tested on 5 nurses. Data ob-
tained from the pilot study were not included in the actual study. The 
participants were informed about the study, and written informed 

consent was obtained before data collection. It was explained that 
participation in the study was voluntary, that personal information 
such as one’s name should not be written on the questionnaires, and 
that findings of the study will only be used for research purposes. 
It took approximately 10–12 minutes to complete the survey form. 
Permission to conduct the study was obtained from the Ethics Com-
mittee of the Ondokuz Mayis University (04.14.2016, Decision No: 
B.30.2.ODM.020.08/234-299). Additional permissions were also taken 
from hospital executives and the university hospital management. 
In the present study, the Cronbach alpha coefficients of MBI and ETS 
were found to be 0.76 and 0.59, respectively.

Statistical analysis
Data were analyzed using the Statistical Package of Social Sciences 

version 21 (IBM SPSS Statistics; Armonk, NY, USA) software. Normality 
was examined using the Shapiro-Wilk method. The Mann-Whitney U 
and Kruskal-Wallis tests were conducted to analyze non-normally dis-
tributed data, whereas the independent samples t-test and 1-way analy-
sis of variance (ANOVA) were used to analyze normally distributed data. 
Reliability of the scales was measured with Cronbach alpha analysis. The 
associations between scale scores were examined using Spearman’s cor-
relation coefficient. Results were presented as frequencies, percentages, 
means, standard deviations, and medians (minimum-maximum). The 
level of statistical significance was accepted as p<0.05.

Results

A total of 129 emergency nurses participated in the present 
study. It was found that 77.5% of the participants were females, 
22.5% were males, 62.8% were married, 38% had associate degrees, 
31% had Bachelor’s degrees, 77.5% were on the permanent staff, 
92.2% were service nurses, 80.6% worked continuous shifts, 42.6% 
were partially satisfied with working in the emergency service, and 
39.5% defined their job satisfaction level as average (Table 1).

The mean MBI score was 44, and the mean Emotional Exhaus-
tion, Depersonalization and Personal Accomplishment sub-di-
mension scores of MBI were 19, 6, and 19, respectively (Table 2). It 
was determined that the mean MBI scores showed significant dif-
ferences according to willingly choosing the profession (p<0.001, 
χ2=16.056),liking the job (p<0.001, χ2=21.811), and quality of work 
life (p<0,001, χ2=18,744), while the mean MBI scores did not show 
significant differences according to age(p=0.264, χ2=3.977), marital 
status (p=0.411, U=1775.5), gender (p=0.901, U=1430), education 
level (p=0.964, χ2=0.276), employment status (p=0.191, U=1218.5), 
assignment in the emergency service (p=0.937, U=586), work sched-
ule (p=0.620, U=1217), and employee satisfaction in the emergency 
service (p=0.181, χ2=3.422). In light of these findings, it can be said 
that the mean MBI scores of nurses who partially willingly chose the 
profession, were dissatisfied with their job, and had poor or very poor 
quality of work life were higher (Table 3).

The mean ETS score was determined as 73.96±9.80 (Table 2). It 
was found that the mean ETS score showed significant differences 
according to willingly choosing the profession (p=0.981, χ2= 0.0038) 
and liking the job (p=0.046, χ2=6.177), while the mean ETS score 
did not show significant differences according to age (p=0.865, 
χ2=0.650), marital status (p=0.536, U=1817), gender (p=0.101, 
U=1160), education level (p=0.964, χ2= 0.276), employment status 
(p=0.285, t=1.070), assignment in the emergency service (p= 0.729, 
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t=−0.348), work schedule (p=0.857, t=0.180), employee satisfaction 
in the emergency service(p=0.05, F=3.158), and quality of work life 
(p=0.463, χ2=2.569). In light of these findings, the mean ETS score 
was determined to be higher in nurses who willingly or partially will-
ingly chose the profession and who liked their job (Table 3).

Discussion

Emergency services are very hectic, intense, and stressful work-
ing environments where lives are saved and patients in need of im-
mediate assistance are assessed and provided with appropriate care. 
Therefore, healthcare personnel working at emergency services are 
more likely to develop burnout (9).

In the present study, the mean MBI score was 44 and the mean 
Emotional Exhaustion, Depersonalization, and Personal Accomplish-
ment sub-dimension scores of MBI were 19, 6, and 19, respectively. 
In other studies examining the burnout levels of nurses and related 
factors, it was reported that nurses scored between 7.21±6.74 and 
33.67±10.82 on the Emotional Exhaustion sub-dimension, 2.81±3.35 
and13.67±7.26 on the Depersonalization sub-dimension, and 
11.6±4.7 and 36.80±7.91 on the Personal Accomplishment sub-di-
mension (4, 9, 17-24). Previous studies have provided inconsistent 
results regarding the MBI total and sub-dimension scores among 
nurses. This inconsistency may be explained by the differences in the 
sociodemographic and occupational characteristics of nurse sam-
ples, including age, gender, marital status, working conditions, work 
load, working hours, work schedule, and professional experience.

In the present study, it was determined that the mean MBI scores 
were significantly higher in nurses who partially willingly chose the 
profession, disliked their job, and had very poor or poor quality of 
work life. Previous studies have supported our findings and reported 
that age (18, 23), gender (23), education level (18, 23), marital status 
(18, 23), work schedule (18, 23), and duties (23) do not affect burnout 
levels of nurses. On the other hand, other studies with contradicting 
results have indicated that age, gender, marital status, education lev-
el, income, family structure, childbearing status, employment dura-
tion, satisfaction with wages, shift work, daily and monthly working 
hours, overtime work, and workplace relationships are associated 
with the Emotional Exhaustion and Depersonalization sub-dimen-
sions of MBI (2-4, 9, 17-26).

Factors that affect burnout levels in nurses may vary according to 
methodology. Nevertheless, a number of studies have demonstrated 
that voluntary occupational choices, satisfaction with professional life, 
education level, and income affect burnout levels (17, 19, 24). In addi-
tion, it has been reported that women suffer more from emotional 
exhaustion than men; that personal perceptions, emotional exhaus-
tion, and depersonalization levels of nurses who work shifts are gen-
erally higher; and that depersonalization reduces with increased em-
ployment duration (22). In the same study, it was found that gender 
is not associated with burnout in nurses, while other studies (22, 24) 
indicated that gender is an important variable affecting MBI scores. 
This inconsistency in the literature can be explained by the fact that 
there is a high number of female nurses who constitute the majority 
of study samples and that there is only a small number of male emer-
gency nurses. Furthermore, the choice of occupation seems to be an 
important factor that can negatively affect burnout levels among 
nurses as well as one’s personal and work life. An individual who will-
ingly practices his/her profession would have higher levels of job sat-
isfaction and perceived success, which in turn reduce burnout levels.

In the present study, it was determined that age and profession-
al experience did not affect burnout levels. However, in a previous 
study, it was found that the burnout level reduces with increased age 
and professional experience and that younger and less experienced 

Table 1. Distribution of sociodemographic and professional charac-
teristics of nurses

Characteristics		  n	 %

Age groups	 18–24 years	 40	 31.0

(30.47±7.62)	 25–31 years	 26	 20.2

	 32–38 years	 43	 33.3

	 39–46 years	 20	 15.5

Gender	 Female	 100	 77.5

	 Male	 29	 22.5

Marital status	 Married	 81	 62.8

	 Single	 48	 37.2

Education level	 Vocational high school	 33	 25.6

	 Associate degree	 49	 38.0

	 Undergraduate	 40	 31.0

	 Bachelor’s degree	 7	 5.4

Employment status	 On permanent staff	 100	 77.5

	 Contracted	 29	 22.5

Assignment in emergency 	 Service nurse	 119	 92.2
service	 Service chief nurse	 10	 7.8

Work schedule	 Day work	 25	 19.4

	 Night shift	 104	 80.6

Employee satisfaction	 Satisfied	 53	 41.1

	 Not satisfied	 21	 16.3

	 Partially satisfied	 55	 42.6

Job satisfaction	 Very good	 7	 5.4

	 Good	 33	 25.6

	 Moderate	 51	 39.5

	 Poor	 16	 12.4

	 Very poor	 22	 17.1

Table 2. Means and standard deviations of MBI and ETS scores

	 AM±SD

Emphatic Tendency Scale	 73.96 ± 9.80

Maslach Burnout Inventory	 44 (23-84)

Maslach Burnout Inventory Sub-dimensions	

Emotional Exhaustion	 19 (9-26)

Depersonalization	 6 (0-19)

Personal Accomplishment	 19 (6-26)

A.M: arithmetic mean; SD: standard deviation
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nurses have higher burnout levels (27). Other relevant studies have 
reported that the problem solving skills of nurses improve with age 
and increased experience (3) and that nurses who do not find their 
job to be suitable for them and who are dissatisfied with their work 
life have higher burnout levels (17).

In the present study, the mean ETS score was found to be 
73.96±9.80. In a study by Özcan (28), which investigated factors re-
lated to the empathic tendency and skills of nurses, the mean ETS 

score was reported to be 65.95±10.66. In another study conducted 
for determining the association between empathy and job satisfac-
tion in nurses working at a university hospital, the mean ETS score 
was found to be101.33±14.07 (10). In a study by Köksal and Üstün 
(20), which examined the relationship between empathic tenden-
cy and burnout in nurses, the mean ETS score was reported to be 
69.95±7.89.In conclusion, mean ETS scores vary across studies. This 
variation may be linked to numerous sociodemographic and profes-

		                                                    Empathic Tendency Scale		                                 Maslach Burnout Inventory

		  Med (Min-Max)	 p Value		  p Value
		  AM±SD	 Test Value	 Med (Min–Max)	 Test Value

Age	 18-24 years	 73.5 (53-100)		  43.5 (28-63)	

	 25-31 years	 73 (56-88)	 p=0.865	 47.5 (23-84)	 χ2=3.977

	 32-38 years	 74 (53-98)	 χ2=0.650	 45 (30-62)	 p=0.264

	 39-46 years	 76.5 (56-100)		  42.5 (27-50)	

Marital status	 Married	 74 (53-100)	 p=0.536	 45 (27-84)	 U=1775.5

	 Single	 73.5 (54-100)	 U=1817	 44 (23-63)	 p=0.411

Gender	 Female	 74 (53-100)	 p=0.101	 44 (23-84)	 U=1430

	 Male	 72 (56-85)	 U=1160	 44 (27-55)	 p=0.901

Education level	 Medicine career college	 74 (54-100)		  41 (23-58)	

	 Associate degree	 74 (53-93)	 p=0.964	 44 (28-63)	 χ2=0.276

	 Undergraduate	 73.5 (53-100)	 χ2=0.276	 46 (30-84)	 p=0.964

	 Bachelor’s degree	 70 (56-84)		  49 (38-58)	

Employment status	 Staffed	 74.46±10.07	 p=0.285	 44.5 (27-84)	 U=1218.5

	 Contracted	 72.24±8.76	 t=1.070	 44 (23-63)	 p=0.191

Assignment in 	 Service nurse	 73.87±9.96	 p=0.729	 44 (23-84)	 U=586

emergency service	 Service chief nurse	 75.00±8.00	 t=−0.348	 44 (36-53)	 p=0.937

Work schedule	 Day work	 74.28±9.11	 p=0.857	 44 (28-53)	 U=1217

	 Night shift	 73.88±10.00	 t=0.180	 44 (23-84)	 p=0.620

Employee satisfaction	 Satisfied	 75.43±10.87	
p=0.05

	 43 (23-63)	
χ2=3,422	 Not satisfied	 73.43±10.75	

F=3.158
	 44 (28-84)	

p=0.181
	 Partially satisfied	 72.75±8.22		  46 (30-59)B

Willingness in choice 	 Willingly	 74(53-100)	
p=0.981

	 43 (23-62)A	
χ2=16.056of profession	 Partially willingly	 74 (53-100)	

χ2=0.0038
	 47 (30-59)B	

p<0.001
	 Unwillingly	 72.5 (56-98)		  47.5 (34-84)AB

Status of liking the Job	 Likes	 74.50 (53-100)	
p=0.046

	 42 (23-66)A	
χ2=21.811	 Dislikes	 69 (56-88)	

χ2=6.177
	 48 (38-63)B	

p<0.001
	 Indecisive	 74 (53-100)		  46 (27-84)AB

Quality of worklife	 Very good	 73.5 (53-79)		  42 (25-55)AB	

	 Good	 75 (53-79)	 p=0.463	 43 (23-63)A	 χ2=18.744

	 Poor	 72 (54-100)	 χ2=2.569	 47 (30-84)B	 p<0.001

	 Very poor	 73 (53-93)		  49 (40-59)B	

AM: arithmetic mean; SD: standard deviation; F: 1-way variance analysis test statistic; χ2: Kruskal-Wallis test statistic; t: Independent samples t-test statistic; U: Mann-Whitney U 
test statistic; A-B: there is no difference between groups of the same letter

Table 3. Comparison of MBI and ETS scores according to sociodemographic and professional characteristics
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sional characteristics of nurse samples, such as age, gender, marital 
status, work load, working hours, work schedule, insufficient nursing 
staff, personal features, and education level.

It was determined that willingly choosing the nursing profes-
sion and liking the profession affected ETS scores and that nurses 
who willingly or partially willingly chose the profession and those 
who liked their job had higher ETS scores. On the other hand, it was 
demonstrated that ETS scores did not show significant differences 
according to age, marital status, gender, education level, employ-
ment status, assignment to the emergency service, type of employ-
ment, satisfaction with working at the emergency service, quality of 
work life, and job satisfaction.

Previous studies that support our findings have shown that age, 
marital status, gender, education level, employment status, employ-
ment duration, and satisfaction with the working environment do 
not affect ETS scores in nurses (10, 28, 29). However, other studies 
have indicated that gender, education level, work unit, assignment, 
and weekly working hours affect nurses’ communication and em-
pathic skills (29, 30). It has also been reported that the ETS scores 
are higher among nurses who are married and have children, who 
are health high school graduates, and who have a working duration 
of 10 years and more at the current unit (10, 28). Lastly they drew 
attention to the plausibility that high empathic tendencies can lead 
to burnout, even though no relation was found in between the two 
in this research (31). Finally, the present study showed that there was 
no association between empathic tendency and gender. This finding 
can be explained by the fact that male nurses adopt an empathic ap-
proach toward their patients, similar to female nurses.

Study limitations
In the present study, data were collected using self-report burn-

out and empathic tendency questionnaires. Empathic tendency and 
burnout levels of nurses were not evaluated through observations 
and repeated measures, which is an important limitation of the pres-
ent study. Thus, it is recommended that future studies should employ 
qualitative research methods as well as quantitative methods such as 
carrying out focus groups with nurses.

Conclusion

In the present study, it was determined that nurses who partial-
ly willingly chose the profession, disliked their jobs, and had poor 
or very poor quality of work life had higher burnout levels, while 
nurses who willingly or partially willingly chose the profession and 
who liked their jobs had higher empathic tendency levels. It is rec-
ommended that personal and work-related factors, which affect 
empathic tendency and burnout in nurses, should be addressed and 
that the effects of working conditions on nurses should be period-
ically evaluated by executives. In addition, patient loads should be 
reduced and working conditions as well as the physical working en-
vironment should be improved. Finally, it is of crucial importance to 
include the topic of empathic tendency in nursing education and in 
graduate continuous education programs.
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Introduction 

Medical services have many risk factors that adversely affect the 
health of hospital personnel in particular (1). In a study conducted in 
2004, Sharp and needlestick injuries are the main occupational ac-
cidents and risks that medical personnel are exposed to at a rate of 
80% (2).

Sharp and needlestick injuries refer to medical or laboratory ma-
terials that can cause skin penetration injuries when held. Needles, 
pointed intravenous intervention tools, bistouries, injectors, and 
broken pipette or ampoule glass pieces all belong to this category. 
Additionally, solid plastic materials that can cause injury are also 
regarded among these materials (3). The most commonly encoun-

tered problems in work, in terms of infections that the medical per-
sonnel can catch, are injury through blood-contaminated sharps and 
needlestick or splattering of infected blood, or body fluids, on the 
mucosa (4).

In surgical clinics, the working safety of surgical clinic nurses can 
be affected by reasons such as: an insufficient number of nurses, ex-
cessive work load, working in shifts, the emotional stress resulting 
from of working with individuals with illness, working with patients 
in need of intensive care and dying patients, disagreements experi-
enced with patients, interpersonal negative relationships, bad phys-
ical conditions, institutional policies, and the insufficiency of partic-
ipation in decision making activities (5, 6). It has been emphasized 
that the rate of sharp and needlestick injuries, which is generally 
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Abstract
Aim: The purpose of this study was to determine the attitude of nurses working in surgical clinics regarding the safe use of sharps and towards needlestick 
injuries.

Materials and Methods: This cross sectional descriptive study was conducted between December 2013 and February 2014 in the surgical clinics of research 
hospitals located in three cities within Turkey. A 54-item questionnaire consisting of 5 categories was used as the research tool. On the questionnaire was 
completed by 360 surgical staff nurses who agreed to participate in the study and were not on sick leave or off duty (participation rate was 88.2%).

Results: The mean score obtained from nurses using the Turkish version of the “scale of medical staff’s attitude regarding the safe use of sharps and needle-
stick” questionnaire was 108.64±11.30. It was also determined that 46.1% of the nurses were injured 1-5 time(s) a year; 40.6% had needlestick, 32.5% were 
injured with broken ampoule pieces, 54.4% were vaccinated against hepatitis and tetanus; and 63.0% had knowledge about the activities of the infection 
control committee.

Conclusions: Because of the high level of sharps and needlestick injuries, the following can be recommended: routinely conducting serological tests of the 
personnel routinely, change the submission of annual assessment reports into an institutional policy, and offer in-service training programs periodically.

Keywords: Surgical clinic, sharps, needlestick, injury, nurses
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18.1% among nurses, has been at a level of 70%-75% among nurs-
es working in surgical clinics such as surgery rooms and emergency 
units (7). In another study, it was stated that the rate of sharp and 
needlestick injuries was 22.8% for nurses, and they were ranked sec-
ond among healthcare personnel for sharp and needlestick injuries 
(8). The study of Nsubuga and jaakkola (9) showed a significantly in-
creased risk of needlestick injuries among those who were recapping 
needles most or all of the time compared to those who were not re-
capping needles. Despite the known risks, frequency of needlestick 
injury was generally higher especially among health professionals 
reflecting bad practices and careless attitudes towards work (10).

The purpose of this study was to analyze the attitudes of nurs-
es working in surgical clinics regarding the safe use of sharps and 
needlestick injuries.

Materials and Methods 

This descriptive study was conducted between December 2013 
and February 2014 in the surgical clinics (surgery room, emergency 
unit, intensive care unit, orthopedics, urology, plastic and reconstruc-
tive surgery, eye diseases, otorhinolaryngology, brain surgery, car-
diovascular surgery, thoracic surgery, and general surgery)of Atatürk 
University Medical Faculty Research Hospital (AUMRH), Ankara 
Yıldırım Beyazıt Training and Research Hospital (AYBH), and Eskişehir 
Osmangazi Medical School Hospital (EOUTFH).

The study population consisted of 408 nurses working in the sur-
gical clinics of AUMRH, AYBH, and EOUTFH. The study had planned 
to include all nurses in the study population; however, a total of 360 
nurses were included in the study since 22 nurses working in the sur-
gical clinics did not agree to participate in the study and 26 were on 
leave (participation rate was 88.2%). Written informed consent was 
obtained from the participants.

Instruments
A “socio-demographic” questionnaire, including introductory 

information about the nurses, was prepared in accordance with the 
literature and the “scale of medical staff’s attitude regarding the safe 
use of sharps and needlestick” was used to collect data. Questions 
regarding the socio-demographic characteristics of nurses, clinics 
they worked at, frequency of sharps use, frequency of needlestick 
during work, and the precautions they take were given place in the 
questionnaire prepared by the researcher in accordance with the lit-
erature.

The validity and reliability study of the Turkish version of the 
“scale of medical staff’s attitude regarding the safe use of sharps 
and needlestick” was conducted by Uzunbayır in 2009 (11). This is a 
Likert type scale consisting of 5 categories and 54 items that assess 
the opinions of attitudes of medical personnel regarding the safe use 
of sharps and of needlestick. The scale includes an equal number of 
items grouped into behavioral, affective, and cognitive attitudes. A 
negative ness-positive ness pattern was pursued in the placement of 
questions: 9behavioral positive items, 9behavioral negative items, 9 
affective positive items, 9 affective negative items, 9 cognitive posi-
tive items, and 9 cognitive negative items. The scoring of the positive 
items was as follows: I totally agree (5 points), I agree (4 points), I am 
indecisive (3 points), I disagree (2 points), I totally disagree (1 point). 
The reactions given to the negative items are reversely scored. While 
the lowest score to be received from the scale is 54, the highest score 

is 270. A low score received from the scale indicates the unsafe use of 
sharps by the medical personnel; whereas a high score indicates the 
safe use of sharps by the medical personnel. While the Cronbach’s 
alpha value in the validity study was found to be 0.80 (11), the Cron-
bach’s alpha value was 0.86 in this study.

Procedure
Data from the study were collected by the researcher during the 

working hours of 08:00-16:00, 16:00-24:00, or 16:00-08:00 as appro-
priate for nurses during their shift. A face-to-face interview method 
was used after nurses were informed about the purpose of the study. 
Verbal permission was obtained. The data collection forms were 
completed in about 7 minutes.

Data analysis
Data from the study were analyzed in the Statistical Package for 

the Social Sciences version 15.0 (SPSS Inc.; Chicago, IL, USA) program. 
Percentage distribution, mean, ANOVA, and t-test were used for as-
sessing the data. Analysis of variance was used for data demonstrat-
ing normal distribution and the Kruskal-Wallis test was used for data 
not demonstrating a normal distribution in comparison of groups 
in terms of independent variables. When the difference between 
groups was examined, 0.05 was used as the significance level. While 
the value of p<0.05indicated a significant difference among groups, 
the value of p>0.05 signified no significant difference among groups.

Ethics
Before starting the study, ethics committee approval was re-

ceived from AUMRH for conducting the study. Afterwards, along with 
the approval of the ethics committee, the information form including 
the purpose and scope of the study was submitted to the Head Physi-
cian’s Office of each Hospital and written permissions were received.

Results

Demographic characteristics of the 360 nurses included in the 
scope of this study are given in Table 1. 44.2% were within the age 
range of 26-35 years, 84.2% were female, 48.1% held a bachelor’s de-
gree, 45.6% worked at AYBH, 41.1% had0–5 years of total work expe-
rience, 55.6% had 0-5 years of experience in surgical clinics, 14.7% 
currently worked in an emergency service unit, 46.1% had injuries 
1-5 time(s) per year, and 63.0% had knowledge about the activities of 
the infection control committee.

When the distribution of nurses according to their occupational 
exposure status was assessed (Table 2), it was determined that 40.6% 
of nurses were injured with injector needles, 3.1% with IV cathe-
ters, 7.5% with serum set needles, 11.1% with suture needles, 32.5% 
with broken ampoule pieces, 0.8% with cautery, and 10.3% with 
lancet-bistoury. Furthermore, 26.1% were naturally immune, 18.6% 
were not vaccinated due to neglect, and 54.4% were vaccinated 
against hepatitis and tetanus.

When mean scale scores of nurses according to their descriptive 
characteristics were compared (Table 3), it was found that nurses in 
the age group of 40years and above who held a bachelor’s degree , 
worked at AYBH, and were in the pediatric surgery clinic had higher 
mean scale scores than the other groups; and the difference between 
the groups was statistically significant. It was also determined that 
female nurses had higher mean scores than male nurses, and the dif-
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ference between mean scores was found to be statistically significant 
(p=0.32). Those who had been working in the surgical clinics for a pe-
riod of 24 years or more had higher mean scale scores than the other 
groups, and the difference between the groups was not statistically 
significant (p=0.98). Those who had injuries 12 or more times had 
lower mean scale scores, and the difference between the groups was 
statistically significant (p=0.02). Nurses who had knowledge about 
the activities of the Infection Control Committee had lower mean 
scale scores compared to those who did not, and the difference be-
tween the mean scores was not statistically significant (p=0.18).

The scale’s Cronbach’s Alpha internal consistency coefficient 
was0.86 in this study (Table 4).

Discussion

It has been observed that personnel tend not to report injuries, 
tend to not receive medical help, they do not have sufficient knowl-
edge, or even if they have knowledge, do not take sufficient universal 
precautions (12). The reasons behind why nurses do not report such 

Table 1. Distribution of nurses according to their descriptive chara-
cteristics

Descriptive Characteristics	 Sample Size	 %

Age Groups		

18 – 25 years	 119	 33.1

26 – 35 years	 159	 44.2

36 – 40 years	 55	 15.3

41 years ↑	 27	 7.5

Gender		

Female 	 303	 84.2

Male	 57	 15.8

Educational Status		

Bachelor's degree 	 173	 48.1

Medical vocational high school	 94	 26.1

Associate degree 	 70	 19.4

Postgraduate	 23	 6.4

Institution the nurse works in		

AYBH	 164	 45.6

EOUTFH	 120	 33.3

AUMRH 	 76	 21.1

Years of working		

0 – 5 years 	 148	 41.1

6 – 11 years	 97	 26.9

12 – 17 years	 52	 14.4

18 – 23 years	 32	 8.9

24 years and above	 31	 8.6

Years of working in the surgical clinic

0 – 5 years	 200	 55.6

6 – 11 years	 84	 23.3

12 – 17 years	 34	 9.4

18 – 23 years	 24	 6.7

24 years and above	 18	 5.0

Clinic the nurse currently works in

Emergency service	 53	 14.7

Surgery room	 51	 14.2

Eye-Otorhinolaryngology	 50	 13.9

General surgery 	 40	 11.1

Neurosurgery 	 37	 10.3

Orthopedics 	 33	 9.2

Urology 	 32	 8.9

Cardiovascular-thoracic surgery	 28	 7.8

Pediatric surgery 	 20	 5.6

Plastic surgery	 16	 4.4

Number of injuries per year

No injuries 	 160	 44.4

1 – 5 time(s)	 166	 46.1

6 – 11 times 	 15	 4.2

12 times and above	 19	 5.3

Infection Control Committee

I have knowledge about their 	 227	 63.0 
activities	

I do not have knowledge about 	 133	 37.0 
their activities 	

TOTAL	 360	 100.0

AYBH: Ankara Yıldırım Beyazıt Training and Research Hospital; EOUTFH: Eskişehir Osman-
gazi Medical Faculty Hospital; AUMRH: University Medical Faculty Research Hospital

Table 2. Distribution of nurses according to their occupational expo-
sure status 

	 Number of  
Injury factor	 Injured Nurses	 %

• Injector needles	 146	 40.6

• Broken ampoule pieces	 117	 32.5

• Suture needle 	 40	 11.1

• Lancet-bistoury 	 37	 10.3

• Serum set needle	 27	 7.5

• Inserting IV catheter	 11	 3.1

• Cautery 	 3	 0.8

Vaccination status	 Number of Nurses	

• Vaccinated against hepatitis 	 196	 54.4 
  and tetanus 	

• Natural immunity	 94	 26.1

• Being negligent	 67	 18.6
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events could be that the patient was not an at-risk case, the infect-
ed tool was not used on the patient, the nurse had immunity, the 
nurse was too busy, there was no need to interfere, and the reporting 
system was thought to be a waste of time. In this study, it was de-
termined that 37% of nurses were not aware of the practices of the 
infection control committees of the institutions they work for (Table 
1). In a study conducted with the purpose of providing a program 
for the avoidance of sharp and needlestick injuries and occupational 
safety, it was determined that 57% of medical personnel knew which 
unit they should report to in case of a sharp and needlestick injury 
(13). In a study conducted to investigate the frequency of occupa-
tional accidents among nurses working in a training hospital, when 
the reasons for not reporting occupational accidents were examined, 
the most common answers were found to be: not thinking that re-
porting would be important (27.3%), absence of a procedure in the 
hospital to report occupational accidents (27.3%), and not knowing 
that reporting the incident was required (24.2%) (14).

In this study, the most common cause of sharp and needle-
stick injuries was injuries due to injector needles (40.6%), and in-
juries caused by broken ampoule pieces ranked second (32.5%), 
(Table 2).Injuries caused by injector needles among nurses consti-
tute the most commonly encountered occupational injuries with 
a wide range from 60%–90%(12). In a study, it was reported that 
51.9% of nurses were exposed to injury with a pointed tool and 
80.4% of this contact happened through an injector (15). Accord-
ing to the literature, 32% of percutaneous injuries occur with sin-
gle-use injectors, 19% with suture needles, and 12% with winged 
steel needles (8). Additionally, it could be asserted that not trying 

Table 3. Comparison of total mean scale scores of nurses according 
to their descriptive characteristics

		  Mean Scores  
		  Received  
		  from Scale 
	 n	 X±SS*	 Significance

Age Groups 

18 – 25 years	 119	 106.72±12.44	

26 – 35 years	 159	 110.32±10.63	 KWU=3.08

36 – 40 years	 55	 106.95±10.87	 p=0.03

40 years and above	 27	 110.70±9.29	

Gender 

Female	 303	 108.90±11.10	 t=1.82

Male	 57	 107.28±12.37	 p=0.32

Educational status

Bachelor's degree	 173	 110.53±9.94	

Medical vocational high school	 94	 105.30±12.65	 KWU=4.51

Associate degree	 70	 108.33±11.92	 p=0.00

Postgraduate	 23	 109.08±10.70	

Institution the nurse works in

***AYBH	 164	 110.28±0.88	 F=3.40

**EOUTFH	 120	 107.68±1.02	 p=0.04

* AUMRH 	 76	 106.63±1.27	

Years of working

0 – 5 years	 148	 107.71±11.74	

6 – 11 years	 97	 109.33±12.16	 F=0.90

12 – 17 years	 52	 107.76±11.05	 p=0.46

18 – 23 years	 32	 109.84±8.44

24 years and above	 31	 111.19±9.17	

Years of working in the surgical clinic

0 – 5 years	 200	 108.67±0.82	

6 – 11 years	 84	 108.18±1.29	

12 – 17 years	 34	 108.35±2.04	 KWU=0.44

18 – 23 years	 24	 108.75±1.74	 p=0.98

24 years and above	 18	 110.77±1.63	

Clinic the nurse currently works in

Emergency service	 53	 108.26±1.40	

Surgery room	 51	 109.80±1.54	

Eye- Otorhinolaryngology	 50	 105.18±1.82	

General surgery	 40	 110.82±1.62	 KWU=38.62

Neurosurgery	 37	 113.81±1.34	 p=0.00

Orthopedics	 33	 103.00±2.19	

Urology	 32	 106.03±2.20	

Cardiovascular- thoracic surgery	 28	 107.50±2.15	

Pediatric surgery	 20	 117.20±1.63	

Plastic surgery	 16	 107.81±1.58	

Number of injuries per year

No injury	 160	 110.43±0.84	

1 – 5 time(s)	 166	 106.95±0.90	 KWU=9.78

6- – 11 times	 15	 111.73±2.36	 p=0.02

12 times and above	 19	 106.00±2.82	

Infection Control Committee

I have knowledge about 	 227	 109.45±10.87
their practices			   t=1.79

I do not have knowledge about	 133	 107.27±11.94	 p=0.18
their practices			 

X±SS*: mean scale score ± standard deviation; AYBH: Ankara Yıldırım Beyazıt Training 
and Research Hospital; EOUTFH: Eskişehir Osmangazi Medical Faculty Hospital; AUMRH: 
University Medical Faculty Research Hospital
When mean scale scores of nurses were assessed (Table 4), it was determined that the 
minimum score received from the scale was 71, the maximum score was 125, and the 
mean score received from the scale was 108.64±11.30.

Table 4. Mean scale scores of nurses

		  Mean Scores 
	 Min–Max.	 Received	 Cronbach's 
Total Scale	 Score Received	 from Scale	 Alpha of the 
Score	 from Scale	 X±SS	 Scale

	 71 – 125	 108.64±11.30	 0.86
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to insert injector caps after using injectors will decrease the rates 
of needlestick injuries.

Even though exposure to viral and contagious agents through 
sharp and needlestick injuries can often be avoided, it continues to 
be a serious problem (13). In this study, it was determined that the 
vaccination rates of nurses against exposure to viral and contagious 
agents are not at the desired level (54.4%) and 18.6% of nurses were 
negligent about vaccination (Table 2). Since effective protection 
against viral diseases is vaccination, all medical personnel of institu-
tions providing medical services should be included in vaccination 
programs. In addition, when it is considered that viral and contagious 
diseases are spread through blood and infections (in the literature) 
have been reported to be high as a result of injector needle injuries, 
the seriousness of the problem is emphasized.

Injuries of medical personnel can occur in every field of work 
(16). In this study, the mean score of the nurses working in surgical 
clinics using the “scale of medical staff’s attitude regarding the safe 
use of sharps and needlestick” questionnaire was quite high (Table 
4). When an interdisciplinary assessment was performed, it was de-
termined that the mean scale scores of nurses working in pediat-
ric surgery units were significantly higher. In a study conducted by 
Samancıoğlu (17), where they researched the injuries suffered by 
nurses working in intensive care units as a result of the use of sharps 
and needlestick, they reported that these nurses were exposed to 
a higher level of injury, especially while closing the cover of injec-
tors compared to nurses working in the intensive care units in the 
internal diseases department. In a study conducted by Akgür (12), 
the knowledge levels of nurses working in surgical units regarding 
the use of sharps and needlestick were higher than the knowledge 
levels of nurses working in emergency units, pediatric departments, 
and internal disease units. This may be related to the fact that nurs-
es working in surgical units encounter invasive and non-invasive 
interventions at any moment and they follow the operated patient 
very attentively in terms of the practices. In the study conducted by 
Özyiğit et al. (18) to examine the attitudes of healthcare personnel 
working at a training and research hospital regarding the safe use of 
sharps, it was found that the mean scores of nurses working in sur-
gical clinics (85.71±7.05) were higher than those working in internal 
clinics. In the study of Yıldız (19), it was determined that the mean 
score of healthcare personnel regarding the safe use of medical tools 
was 114.16±8.59.The results of the present study are similar to results 
of Özyiğit et al. (18) and Yıldız (19).

Another factor related to protection against sharps and needle-
stick injuries is the educational levels of nurses. In this study, nurses 
with a bachelor’s degree had significantly higher mean scores com-
pared to nurses who only had high school and associate degrees 
(Table 3).In a study conducted by Akgür (12), it was similarly report-
ed that nurses who received undergraduate education had higher 
knowledge levels in terms of the use of sharps. This may be related 
to the fact that the curriculum received by nurses during their under-
graduate education has qualities to improve the professional knowl-
edge and skills (12). Additionally, it could be asserted that profession-
alization, which could be taught by undergraduate education and 
gained from experience, could raise awareness concerning taking 
precautions against injuries. The mean scores obtained from female 
nurses regarding the safe use of medical tools were higher than male 
nurses (Table 3). In the study conducted by Yıldız (19) to examine the 
safe use of sharps by medical personnel, it was found that the mean 
scores of women were higher than those of men. Furthermore, high-

er scores could be associated with the fact that women constituted 
the majority of the sample.

46.1% of the nurses participating in the study were reported to be 
exposed to injuries caused by sharps and needlestick 1-5 time(s) a year 
(Table 1). In a study conducted by Altıok (20) on medical personnel tak-
ing charge in different healthcare services, they reported the injury rate 
for the last one year as 79.1%; on the other hand, İncesu (13) reported 
that 57.8% of the medical personnel within the scope of their study 
were exposed to injuries caused by sharps and needlestick 6-10 times. 
Aldem et al. (21) reported that the rate of medical personnel being ex-
posed to sharp and needlestick injuries in the last year was 41.7% and 
62.6% of the objects that caused injury were contaminated (13,21). In a 
study conducted by Akgür (12), it was determined that 37.86% of nurs-
es were exposed to sharp and needlestick injuries more than 7 times. 
The high rates of sharp and needlestick injuries among medical per-
sonnel and the objects contaminated with blood or body fluids lead us 
to believe that medical personnel are inadequately trained in terms of 
disposing sharps and are not taking universal safety precautions. This 
poses a large risk for the spreading of infectious diseases (21).

Study limitations
The results can be generalized only to the institutions of medical 

personel in which the study was conducted.

Conclusion

It could be asserted that the attitudes of surgical nurses regarding 
the safe use of sharps are at a good level. When it is considered that 
their rates of being exposed to sharp and needlestick injuries are high, 
the following can be recommended: routinely performing serologic 
tests, changing the submission of annual assessment reports into an 
institutional policy, determine the factors that cause sharp and needle-
stick injuries, offer in-service training programs periodically, make 
in-service trainings comprehensible and suitable to the trainee’s lev-
el, ensure that precautions are correctly put into practice, and design 
and distribute informative warning components that specify what the 
personnel should do after injury and to which unit they should apply.
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Introduction

Myocardial infarction (MI) results in necrosis of the myocardial 
muscle due to the occlusion of coronary arteries. Acute occlusion 
of the left anterior descending coronary artery (LAD) generally re-
sults in ST-segment elevations in precordial leads and reciprocal 
ST-segment depression in inferior leads (1). However, it is some-
times difficult to correlate electrocardiographic (ECG) findings and 
the infarct-related region. Here we describe a rare case of simul-
taneous anterior and inferior MI due to the occlusion of “wrapped 
LAD.”

Case Presentation

A 67-year-old man was admitted to the emergency depart-
ment with chest and left arm pain. He had primer hypertension 
for 3 years and he was taking an anti-hypertensive agent but had 
no history of coronary artery disease. He was not a smoker, and 
there was no family history of coronary artery disease. His blood 
pressure was 130/80 mmHg, and his pulse rate was 87 bpm. There 
were no abnormal findings on physical examination. There were 
ST-segment elevations in D2, D3, and AVF derivations in his first 

standard 12-lead ECG (Figure 1), and his troponin and CK-MB levels 
were 8400 ng/mL (0–100 ng/mL) and 102.6 ng/mL (0–5 ng/mL), re-
spectively. He was referred to the cardiology clinic with inferior MI. 
Aspirin (300 mg orally), clopidogrel (300 mg orally), and heparin 
(5000 IU intravenous) were given to the patient. A percutaneous 
coronary intervention (PCI) procedure was suggested. In his sec-
ond ECG that was taken after 15 min, ST-segment elevations were 
observed between V1 and V6 derivations and there were reciprocal 
ST-segment depressions in D2, D3, and AVF derivations (Figure 2). 
He then underwent angiography. Wrap around LAD and occlusion 
of the ostial region of LAD were detected (Figure 3a, b). In addition, 
there was 30% occlusion of the circumflex artery (Cx). The lesion 
was crossed with a 3-5 mm soft guide wire and predilated with 
Cross rail 20×15 mm balloons (Alvimedica, Turkey). Then, a coro-
nary stent was placed. Angiography resulted in TIMI II flow, and in-
tracoronary aggrastat (tirofiban HCL) was given; he was then taken 
to the coronary care unit his discharge with recovery. The patient 
was discharged after 5 days, with the prescription of aspirin (100 
mg/day), clopidogrel (75 mg/day), bisoprolol fumarat (5 mg/day), 
perindopril (5 mg/day), and rosuvastatin (40 mg/day). 

Written informed consent was obtained from the patient for the 
publication of this case report and any accompanying images. 

This study was presented as a poster at the 1st International Critical Care and Emergency Medicine Congress, 6-8 November 2013, İstanbul, Turkey.
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Abstract
We describe a patient who developed acute chest pain and ST-segment elevation in the inferior leads on electrocardiography. In his control electrocardi-
ography after 15 min, ST-segment elevation was observed in the anterior leads. Cardiac catheterization showed that there was wraparound left anterior de-
scending artery and an occlusion in the proximal region. The occlusion was resolved by typical ballooning. To our knowledge, simultaneous ST elevations in 
anterior and inferior leads have been reported in the literature; however, in our case, with serial electrocardiographic (ECG) records, we realized that inferior 
ST-segment elevation altered to anterior ST-segment elevation. This indicates the importance of serial ECG records in emergency departments to explain 
the mechanism.
Keywords: Myocardial infarction, wrap, anterior, inferior
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Discussion

Twelve-lead ECG is a diagnostic tool that generally shows the 
right localization of MI based on ST elevation and reciprocal depres-
sion. Inferior ST elevation is generally indicative of the occlusion of 
the right coronary artery (2). It may rarely indicate the occlusion of 
the left coronary artery (LAD) (3). In 15% cases of MI with LAD as the 
culprit vessel, ST elevation in the inferior leads is observed (4). In a 
previous study, the efficacy of ECG was evaluated for acute MI of the 
inferior wall and it was suggested that the results from the interpre-
tation of ECG do not change with angiographic findings, despite rare 
forms of presentations in inferior ST elevation (3). In the presented 
case, the first ECG record showed the diagnostic findings of inferior 
MI; however, after 15 min, the second ECG showed findings of ante-
rior MI. In angiography, wraparound LAD was observed. Changes in 

ECG findings may be an indicator of anterior wall infarction. However, 
angiography was necessary to explain the reason for this alteration 
in ECG.  

Wraparound LAD that extends around the cardiac apex can 
be anatomically observed in the normal population (5). When LAD 
wraps around the apex, it supplies blood anteriorly and postero-in-
feriorly to the myocardium. Thus, concomitant ST elevation could 
be observed and explained by anterior and inferior wall transmural 
ischemia simultaneously (6). In addition, it can be rarely observed 
because of significant collateral flow from LAD to the inferior wall 
(7). It is suggested that the combination of inferior and anterior ST 
elevation occurs in case of the occlusion of distal LAD to its major 
branches. In addition, it has been reported that patients who have 
combined inferior and anterior ST elevation due to wraparound LAD 
have a better prognosis than those who have anterior ST elevation 
(7). Similarly, Sadanandan et al. (5) suggested that combined anterior 
and inferior ST elevation in ECG records is a sign of limited AMI size 
and the patients have a better prognosis with isolated anterior ST 
elevation. 

In the presented case, the first ECG record was concordant with 
inferior MI and the second showed anterior MI with reciprocal ST de-
pressions. It may show revascularization of the occlusion of the infe-
rior wall, and then, because of wraparound LAD, transmural ischemia 
of the anterior wall occurred. It is reported that although transmural 
ischemia consists of the anterior and inferior wall, ischemia in the in-
ferior wall would disappear because of the force of the injury in the 
lateral wall (8). 

Wraparound LAD caused stenosis of proximal LAD in this case. It 
is known that the occlusion of proximal LAD has high mortality and 
morbidity. In the literature, proximal LAD lesions are named as “wid-
ow makers” because of their high incidence of mortality (9). Howev-
er, Sasaki et al. (10) have suggested that if the patient has wrapped 
LAD and the location of occlusion is proximal to D1, ST-segments are 
elevated in the anterior leads and remain within the isoelectric lines 
in the inferior leads. In our case, ST-segment elevation in the inferi-
or leads was observed before ST-segment elevation in the anterior 
leads. Ilia et al. (11) have suggested that patients who have anterior 
ST elevation due to wraparound LAD have a worse prognosis than 
those who have isolated proximal LAD occlusion. Other factors may 
affect the severity of clinical outcome. LAD length is one of the im-
portant factors (12, 13). There is a relationship between LAD length 

Figure 1. ECG taken during admission
ECG: electrocardiography
Note: We could not obtain chest derivations of the first EKG records

Figure 2. ECG taken after 15 min of admission
ECG: electrocardiography
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Figure 3. a, b. (a) Occlusion of the ostial region of LAD, (b) Wraparound LAD
LAD: left anterior descending coronary artery

a b



and prognosis. As a result of the greater amount of muscle supplied 
by a long LAD (in which the vessel wraps around the apex), a greater 
amount of myocardial necrosis will occur when the vessel occludes. 
On the other hand, short LADs that do not wrap around the apex 
have a better prognosis (11). 

In the literature, despite conflicts regarding prognosis, simulta-
neous inferior and anterior ST-segment elevation, due to wraparound 
LAD, has been reported (5-7, 14, 15). However, there has been an al-
teration in serial ECG records in the presented case. This indicates the 
importance of serial ECG records in the emergency department and 
the efficiency of angiographic findings to explain the mechanism. In 
addition, it draws attention to wraparound LAD, which can present 
with unusual ECG records. 

Informed Consent: Written informed consent was obtained from pa-
tient who participated in this study.   
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Introduction

Spontaneous spinal epidural hematoma (SEH) is described 
as a spontaneous collection of blood in the spinal epidural space 
and often causes devastating sequelae unless it is diagnosed in 
time and effectively managed. Incidence rate is estimated at 0.1 
per 100,000 individuals. Studies show that most cases occur in >40 
year-olds (1, 2).

Ethiopathogenesis is usually related to neoplasms, coagulopa-
thy, vascular malformation, traumas, drugs; however, in up to 40% 
cases, no underlying cause is identified. SEH mostly presents as acute 
to subacute pain at the level of the spinal hemorrhage, and neuro-
logical symptoms may develop including sensory disturbance, pro-
gressive weakness, urine and stool retention or incontinence, and 
paralysis. Atypical SEH may appear as an acute ischemic stroke or 
myocardial infarction (3). We report a case of thoracic spinal epidur-
al hematoma associated with acute hemiplegia, which was treated 
with decompression with 100% recovery.

Case Presentation

A 27-year-old man presented to the emergency department 
with back pain, which began about approximately 10 days before. 

The patient’s temperature was 36.5 C°, heart rate was 68 beats/
min, blood pressure was 126/72 mmHg, respiratory rate was 18 
breaths/min, and oxygen saturation was 99% on room air. The 
patient was alert, oriented, and cooperated. The cardiovascular, 
pulmonary, and abdominal examinations were unremarkable. Ex-
amination findings included thoracic and lumbar sensitivity. There 
was no past medical history or trauma. While waiting for the re-
sults of biological parameters for differential diagnosis, right hemi-
plegia occurred. Weakness in the right leg developed within the 
first hour following admission. There were no abnormal findings 
on laboratory or bidirectional lumbar x-ray graphics. Neurologi-
cal findings of the patient consisted of a normal cranial nervous 
system with rapid progression of weakness of the right lower 
extremity from grade 1/5 to grade 2/5. Deep tendon reflexes de-
creased with time. Hypoesthesia developed at T10. Cranial, cervi-
cal, thoracic, and lumbar magnetic resonance imaging (MRI) were 
planned after these complaints and findings. Thoracic MRI showed 
a T1 isointense (Figure 1) and T2 hyperintense (Figure 2) mass le-
sion in the posterior epidural space. The patient was subsequently 
hospitalized in the neurosurgery clinic. Hematoma evacuation and 
decompression laminectomy were immediately performed. The 
patient was discharged from the hospital on post-operative day 9 
with total recovery. 
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Abstract
Spontaneous spinal epidural hematoma (SEH) is an uncommon and emergency condition leading to spinal cord compression. Early diagnosis can be 
achieved by magnetic resonance imaging (MRI) or computed tomography, but preferably MRI. Surgical decompression is urgent and can relieve neurologic 
deficits. A 27-year-old man presented to the emergency department with back pain, which began approximately 10 days before. While waiting for the results 
of biological markers for differential diagnosis, right hemiplegia became evident. Epidural hematoma was revealed with thoracic and lumbar MRI at level 
T1-T2. Hematoma evacuation and decompression laminectomy was immediately performed.
Keywords: Spinal epidural hematoma, back pain, hypoesthesia
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Discussion

Spontaneous SEH is an important clinical presentation for neu-
rological emergency. Spontaneous SEH may appear due to epidural 
venous plexus favored by coagulation, hemangiomas, or spinal arte-
riovenous malformations (4).

Early detection of spontaneous SEH is difficult process due to 
atypical symptoms. Clinical symptoms suddenly occur, and neurolog-
ical symptoms may vary (5). Most researchers claim that it occurs at 
the epidural venous plexus in the spinal epidural space of the thoracic 
spine, and the abdominal cavity can also be directly affected. However, 
Miyagi et al reported that arterial blood supply is a more persuasive 
force for pressure inside the venous plexus as it is lower than that in 
the epidural space. Furthermore, in some cases, rapidly deteriorating 
neurological deficits after the initial onset of back pain or lumbago in-
dicated a rapid formation of the hematoma and spinal cord compres-
sion, which is suggestive of the arterial origin of spontaneous SEH (6).

Prompt diagnosis is difficult due to atypical symptoms, varia-
tions in age, and clinical suspicion is also difficult. Rapid diagnosis 
by MRI is pivotal because neurological symptoms are often severe 
(7). Although epidural hematomas are usually found on the poste-
rior spinal cord in a lentiform shape, spontaneous SEHs are com-
monly observed on the anterolateral and around the spinal cord in 
a semi-circular pattern, accompanied with compression and some 
displacement (8).

Spontaneous SEH should be routinely considered in patients 
who have symptoms of spinal cord compression without other clini-
cal findings. Spinal masses are frequently noticed during differential 
diagnosis. Definitive diagnosis is mostly achieved with operation. 

Not only are the findings of spontaneous SEH seen; furthermore, 
pathological evaluation is also required to diagnose lymphoma and 
metastasis. In addition, MRI findings of these conditions are similar 
to those of spontaneous SEH. Spontaneous SEH mostly occurs in the 
thoracic spine, usually extending over several vertebrae. The patho-
logical specimen in our case was a hematoma. Surgical removal of 
the hematoma was inevitable in this case, although conservative 
treatment may be sufficient in some cases (9). 

Our patient suffered from lumbar pain for approximately 10 
days. Neurological examination was normal during the first evalua-
tion of the patient. Oversensitivity of the spinal process and paraver-
tebral line of the thoracic vertebrae was established. However, SEH 
should be considered by emergency physicians in the pre-diagnosis 
of patients with a variety of neurological complaints. Fortunately, 
the rapidly deteriorating neurological deficits during observation 
and the subsequent emergency neurosurgery intervention ensured 
smooth recovery for our patient.

Spontaneous SEH should be suspected in patients admitted 
with a common back pain in crowded emergency departments. Early 
diagnosis and timely management of spontaneous SEH may improve 
prognosis and outcome. In this case, MRI was vitally important as the 
patient presented with neurological symptoms following back pain. 

Informed Consent: Written informed consent was obtained from pa-
tient who participated in this case. 
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Conflict of Interest: No conflict of interest was declared by the authors.

Figure 1. Contrast enhanced T1-weighted sagittal image showing 
the isointense posterior epidural mass lesion, without contrast en-
hancement, that compressed the spinal cord at the level of thoracic 
1-2 vertebrae (black arrow) 

Figure 2. T2-weighted sagittal image showing the hyperintense pos-
terior epidural mass lesion that compressed the spinal cord at the 
level of thoracic 1–2 vertebrae (black arrow) 
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Should We Routinely Screen for Warfarin Gene Polymorphism in 
Patients with Coumadin Overdose?
Enes Elvin Gül, Halil İbrahim Erdoğan, Mehmet Yazıcı
Department of Cardiology, Selçuk University Meram School of Medicine, Konya, Turkey

Case Report

A 45 year-old female patient applied to the cardiology clinic with 
the complaint of nose-bleeding. The patient had a history of mitral 
valve re-placement one year ago and she had been started on war-
farin (5 mg/day). The patient had been followed up for recurrently 
developing warfarin toxicity in different clinics. When she applied to 
our clinic with the INR (International Normalized Ratio) value of 8.9, 
she was hospitalized due to warfarin toxicity. The patient, who had 
no active bleeding, was given 2 units of fresh frozen plasma (FFP). 
After FFP application, the INR value regressed to 3.5. The patient, 
whose INR value was 2.3 in the follow-up, was restarted on warfa-
rin (2.5 mg) and was discharged with recommendations. After one 
week, the patient applied to the emergency unit due to active nose 
bleeding and because examinations revealed an INR value of 14.7. 
She was hospitalized in our clinic for warfarin toxicity again. The pa-
tient was given 20 mg intravenous vitamin K and 2 units of FFP. The 
INR value in the control examination was 3.07 and the complaint of 
active bleeding regressed. Warfarin gene polymorphism was studied 
in order to adjust the dose of warfarin because the patient frequently 
had warfarin toxicity. Genetic testing revealed heterozygote muta-
tion in the CYP2C9*2 C430T region and homozygote mutation in the 
VKORC1 C1173T and G1639A regions. The patient, who was found to 
have warfarin resistance and increased sensitivity, was discharged by 
recommending a quarter dose of warfarin for 2 days in a week and to 
visit the hospital for INR control one week later. 

Discussion 

Warfarin is the specific inhibitor of vitamin K epoxide reduc-
tase (VKOR), which is coded by the VKORC1 gene. Warfarin shows its 
anticoagulant effects by preventing the competence of VKORC1 in 
the production of vitamin K reduced from the epoxide form. Func-
tional abnormalities in VKORC1 are also known as the resistance to 
coumarin-type anticoagulant drugs (warfarin resistance) (1, 2). More-
over, due to the mutation in VKORC1, vitamin K cannot be activated 
through hydroxylation and no coagulation occurs. Genetic polymor-
phisms in VKORC1 clearly affect the dose of warfarin and cause un-
desirable bleeding events (3). In a study conducted on this condition, 
the data of 110 patients that had severe bleeding attacks under war-
farin treatment and 220 control cases without any bleeding, despite 
receiving a similar treatment, were compared. The patients were spe-
cifically examined in terms of VKORC1 C1173T polymorphism and an 
increase was observed in the risk of bleeding in patients with existent 
mutation (4). Coumarin derivatives were used in this study (4). 

Warfarin is a racemic mixture and it is metabolized via cyto-
chrome enzymes in the liver. In stable conditions, S-warfarin consti-
tutes 60%-70% of the anticoagulant response and the R-enantiomer 
constitutes 30%-40%. Primarily, S-warfarin is metabolized by CYP2C9 
and R-warfarin by CYP3A4, CYP1A2, and CYP1A1. The genetic varia-
tions of CYP2C9, CYP3A4, CYP1A2, and CYP1A1 lead to individual de-
viations in the potentially effective dose of warfarin, and the isomer 
that is frequently studied among these cytochromes is CYP2C9 (5).  
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Abstract
Genetic polymorphisms can affect an individual's response to the pharmacological agents. Warfarin has a narrow therapeutic range and dose arrangement 
may vary from individual to individual. An insufficient dose may fail to prevent thromboembolism and overdose may increase the risk of bleeding. Increas-
ing evidence suggests that genetic variation of CYP2C9 and VKORC1 greatly influences effective warfarin dosing (1). In the present case report, frequently 
occurring warfarin toxicity was caused by a genetic mutation in the patient with mitral valve replacement.
Keywords: warfarin, genetic, CYP2C9, VKORC1
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Currently, more than 50 variants of CYP2C9 have been defined, but 
CYP2C9*2 and CYP2C9*3, which are seen more often, are important 
with regard to their effects on the dose of warfarin (3). The direct 
relationship between the CYP2C9 genotype and anticoagulant (or 
bleeding) effects was firstly reported by Higashi et al. (6). Subse-
quently, from a systematic meta-analysis, it was emphasized that a 
lower maintenance dose of warfarin was needed in patients with the 
CYP2C9*2 or CYP2C9*3 allele (7).

In our case, mutations were detected both in the CYP2C9*2 
C430T region and in the VKORC1 C1173 T and G1639A regions. That is 
to say, our patient was prone to bleeding because of metabolism im-
pairment and also in vitamin K activation. There were probably two 
causes of bleeding in our patient: Firstly, mutation in CYP2C9 pre-
vented inactivation of warfarin and consequently, led to bleeding. 

Secondly, impairment in the activation of vitamin K via hydroxylation 
due to mutation in VKORC1 inhibited the formation of coagulation 
and caused bleeding. Mutation in both metabolic pathways in-
creased the risk of bleeding and led to bleeding by causing recurring 
warfarin toxicity in our patient. In this case, the only application that 
can be performed is serious reduction in the dose of warfarin (3). A 
schematic picture is presented for understanding warfarin metabo-
lism and gene polymorphism (Figure 1).

In conclusion, this study emphasizes that genetic polymorphism 
must be studied for a patient having a history of mitral valve replace-
ment and bleeding secondary to warfarin toxicity, and adjustment 
must be done according to the results of that study. We strongly rec-
ommend our colleagues encountering similar situations to perform 
warfarin polymorphism analysis.

Eurasian J Emerg Med 2016; 15: 199-201
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Figure 1. The coagulation cascade is inhibited by warfarin. Warfarin has two enantiomers (R-warfarin and S-warfarin), and it is absorbed from 
the gastrointestinal (GI) tract at the rate of 93%. Warfarin is metabolized by cytochromes (often by CYP2C9) in the liver. CYP2C9 selectively 
performs hydroxylation of S-warfarin and converts it into inactive metabolites. CYP1A2, CYP3A4, and CYP2C19, which are other isomers of 
cytochrome P450, selectively perform hydroxylation of R-warfarin and converts it into inactive metabolites. S-warfarin is metabolized at a 
rate three times higher than that of R-warfarin. The Vitamin-K epoxide reductase (VKOR) enzyme hydroxylates vitamin K and it converts it into 
active vitamin K (Vit-K(H2)). Active vitamin K activates inactive coagulation factors (factor II, VII, XI, and X) through carboxylation. 
Moreover, S-warfarin inhibits vitamin K epoxide reductase (VKOR) 5 times more potently than R-warfarin. 

Koagülasyon

İnaktive faktörler
II, VII, XI ve X

Aktive faktörler
II, VII, XI ve X

Vitamin K

R, S-warfarin

CYP2C9

CYP1A2
CYP3A4
CYP2C19

HO HOO O OO O

O O

O

OOH OH OH
HR

HR

HS HS

CH3
CH3 CH3

Gİ emilim

3X

Vitamin K (H2)

VKOR

γ-Glutamyl-carboxylase
Calumenin

R-4'-OH warfarin
R-7-OH warfarin
R-6-OH warfarin

S-7-OH warfarin
S-6-OH warfarin

S-warfarin R-warfarine göre 5 kat
daha fazla VKOR inhibisyonu yapar

O2+CO2



References

1.	 D'Andrea G, D'Ambrosio R, Margaglione M. Oral anticoagulants: pharma-
cogenetics relationship between genetic and non-genetic factors. Blood 
Rev 2008; 22:127-40.

2.	 Gage BF, Lesko LJ. Pharmacogenetics of warfarin: regulatory, sci-
entific, and clinical issues. J Thromb Thrombolysis 2008; 25: 45-51. 
[CrossRef ]

3.	 Yin T, Miyata T. Warfarin dose and the pharmacogenomics of CYP2C9 
and VKORC1 - rationale and perspectives. Thromb Res 2007; 120: 1-10. 
[CrossRef]

4.	 Reitsma PH, van der Heijden JF, Groot AP, Rosendaal FR, Büller HR. A 
C1173T dimorphism in the VKORC1 gene determines coumarin sensitiv-
ity and bleeding risk. PLoS Med 2005; 2: e312. [CrossRef]

5.	 Redman AR. Implications of cytochrome P450 2C9 polymorphism on warfarin 
metabolism and dosing. Pharmacotherapy 2001; 21: 235-42. [CrossRef]

6.	 Higashi MK, Veenstra DL, Kondo LM, Wittkowsky AK, Srinouanprachanh 
SL, Farin FM, et al. Association between CYP2C9 genetic variants and 
anticoagulation-related outcomes during warfarin therapy. JAMA 2002; 
287: 1690-8. [CrossRef]

7.	 Sanderson S, Emery J, Higgins J. CYP2C9 gene variants, drug dose, and 
bleeding risk in warfarin-treated patients: a HuGEnet systematic review 
and meta-analysis. Genet Med 2005; 7: 97-104. [CrossRef]

Eurasian J Emerg Med 2016; 15: 199-201
Gül et al.

Warfarin Gene Polymorphism in Coumadin Overdose 201

2. Gage BF, Lesko LJ. Pharmacogenetics of warfarin: regulatory, scientific, and clinical issues. J Thromb Thrombolysis 2008; 25: 45-51.
https://doi.org/10.1007/s11239-007-0104-y

https://doi.org/10.1016/j.thromres.2006.10.021
https://doi.org/10.1371/journal.pmed.0020312
https://doi.org/10.1592/phco.21.2.235.34106
https://doi.org/10.1001/jama.287.13.1690
https://doi.org/10.1097/01.GIM.0000153664.65759.CF

