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Aims and Scope

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.

OPEN ACCESS
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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

Citation abbreviation: Eurasian | Emerg Med

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, releases
signed by the patient or their legal representative
should be enclosed.

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

In the event of 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 -

AV



EAJEIVI

Eurasian Journal of Emergency Medicine

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.

A-VI
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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 meanztstandard 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 (Cl) 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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Table 1. Limitations for each manuscript type.

Type Abstract
of Word word |Reference|Table| Figure
manuscript |  limit limit limit | limit | limit
7 or total
Original 5000 of 15
Article (Structured)| 200 50 6 | images
100r
Review total of
Article 5000 200 50 6 PR0images
10 or total
Case No of 20
Report 1500 200 10 tables | images
Letter to No No
the Editor 500 N/A 5 tables| media
2ortotal
Scientific No of 4
letter 900 N/A 10 tables | images
Clinical
Imaging/ 3or
Visual No |total of 6
Diagnosis 400 N/A 5 tables | images
3ortotal
History 900 N/A 10 No of 6
tables | images
Publication No No
ethics 900 N/A 10 tables| media

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, ¢, 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,

Citation abbreviation: Eurasian | Emerg Med

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-
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“Emergency Care in Germany being re-assessed”

Hybrid Medical Care Model Seen As Potential Answer

Germany must seek new concepts for provision of emergency
care which meet the conflicting pressures between performance
quality and performance efficiency.

Emergency medical care in Germany is currently mainly provid-
ed by hospital emergency departments and by emergency medical
practices established by the association of physicians providing care
inside the terms of the standard and compulsory health insurance
scheme. The pre-hospital emergency doctor service mainly stabilises
patients and transports them to other places for treatment.

Efforts to improve efficiency in hospital emergency depart-
ments are facing heavy resistance from the societies representing
non-emergency medical specialties. Calls for a medical specialty for
emergency medicine have been refused for no major reason other
than claims the status quo is satisfactory.

The main reason for the opposition by other societies is difficult
for them to say publicly: They do not wish the balance of power held
by the existing medical specialities in the federal medical council to
be disrupted by a new specialty.

Instead a supra specialty in emergency medicine was offered
and accepted by the German Association for Emergency Medicine.
The authors fear that is a delaying tactic by the other societies and
the record in other European countries shows that this course will
remove the subject of the emergency medicine physician from the
agenda in Germany perhaps for 15 to 20 years.

In the meantime, rising numbers of emergency patients are be-
ing registered in Germany. The number of hospitals is being reduced,
especially in rural areas and general medical practices are increasing-
ly refusing to provide emergency care outside normal working hours
or at weekends.

The emergency services set up by the association of general
physicians working in the standard medical insurance sector has
been criticised as unsatisfactory by politicians and by patients. There
is criticism about serious lack of capacity at weekends and non con-
venience times which has led to shortcomings in care provision.

With attempts to improve emergency department efficiency
blocked and the services provided by the association of physicians

inadequate, more attention is now needed in Germany to deal with
the serious problems in emergency outpatient care by using poly-
clinic service centres.

Polyclinic service centres could provide a major part of the answer
through a hybrid character. This would display the characteristics of a
24 hour/7 day a week opening convenience clinic which would deal
professionally with the "non urgent" emergency cases and so provide
a major service potential. Polyclinics are present in many small towns
and in rural areas but simply close at the weekend or in the evening.
Their latent capacity could be used in emergency services.

Polyclinics can provide diagnostics and treatment which was
previously only possible in hospitals. In the event that a patient has
a life-threatening illness, polyclinics can act as a dispatcher in a hub
and spoke model, transferring patients to other hospitals or clinics
with capacity to treat them.

The evident need for a 24 hour a day/7 day a week comfort care
system will overreach the service provided by the association of gen-
eral practices, whose service will increasingly look obsolete. Polyclin-
ics can become services offering treatment to discerning customers
demanding extensive access to the best possible medical care.
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Diagnostic Value of Signal Peptide, CUB (Complement C1r/C1s, Uedf,
and Bmp1), EGF (Epidermal Growth Factor)-Like Domain-Containing
Protein 1 (SCUBE1) and Chemerin in Experimental Testicular Torsion
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Abstract

Aim: The purpose of this experimental study was to investigate the potential diagnostic value of the platelet activation marker SCUBE1 [signal peptide,
CUB (complement C1r/C1s, Uegf, and Bmp1), and EGF (epidermal growth factor)-like domain-containing protein 1] and the adipocytokine chemerin in a
prepubertal rat model of testicular torsion (TT).

Materials and Methods: Twenty-eight male rats were used for this study. They were randomly assigned into one of the four groups, each containing seven
rats. No additional procedure other than a sham operation was performed on the control group (group 1V). The other subjects comprised the torsion isch-
emia groups (groups |, I, and Ill). Blood specimens were collected after 30 min (group ), 2 h (group II), or 4 h (group Ill) using the intracardiac method. For
group 1V, which was the sham operation group, blood specimens were collected after 4 h, and testis tissue specimens were extracted by orchiectomy for
histopathological examination.

Results: No statistically significant change was determined in SCUBE1 levels of rats exposed to torsion. Also, no significant difference was observed between
SCUBE1 levels of rats exposed to torsion and those of the control group. Statistically significant change was determined in chemerin levels during obser-
vation in rats exposed to torsion. This change was statistically significant between groups | and Ill. There was no statistically significant difference between
chemerin levels of rats exposed to torsion (groups |, Il, and Ill) and those of the control group (group IV).

Conclusion: We observed no statistically significant differences when plasma SCUBE1 and chemerin levels of rats subjected to TT were compared with a
control group in this study.

Keywords: Chemerin, experimental study, rat model, SCUBE1, testicular torsion

Introduction

Testicular torsion (TT) is a condition more commonly seen in chil-
dren and it requires emergency surgery (1). Torsion of the spermatic
cord occurs, and the spermatic blood vessels are obstructed. If detor-
sion is not performed within a suitable time frame, the testis under-
goes necrosis (2). If the duration of ischemia exceeds 6 h, permanent
injury occurs in the germinal epithelium. Early identification of the ef-
fect of reperfusion in the germinal epithelium and surgical interven-
tion are therefore highly important (3). Since there is no additional
medical treatment to protect the testis against ischemia-reperfusion

injury apart from surgical repairing, there are no sufficiently sensitive
standard diagnostic or prognostic markers. There is therefore a need
for novel, sensitive diagnostic or prognostic biochemical markers (4).

SCUBE1 [signal peptide, CUB (complement C1r/C1s, Uegf, and
Bmp1), and EGF (epidermal growth factor)-like domain-containing
protein 1] is a newly described cell surface protein (5) and is thought to
be a novel platelet endothelial adhesion molecule. SCUBE1 accumula-
tion has been determined immunohistochemically in the subendothe-
lial matrix of advanced atherosclerotic lesions in humans. It is stored
in platelet granules and is released from thrombin-activated platelet
granules, where it enters the thrombus (6). Chemerin is one of the
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several recently discovered adipokines released from adipose tissue.
Itis released in an inactive state, prochemerin, from adipose and other
tissues. It is converted into chemerin by plasmin, factor Xlla, and C1s
belonging to the coagulation and fibrinolytic mechanism, neutrophil
elastase and cathepsin G released from activated neutrophil granules
and serine proteases released from mast cells by undergoing cleavage
from the C-terminal end. Chemerin is a ligand for the G-protein—cou-
pled chemokine-like receptor-1 (CMKLR1). CMKLR1 is primarily found
in immune system cells such as dendritic cells, activated neutrophils,
and macrophages (7, 8). Chemerin has a potential role in the immune
response by performing a chemotactic function for cells releasing an-
tigens in inflammation or tissue injury (7, 9).

Platelet and neutrophil activation occurs as a result of vascular
endothelium injury following ischemia in TT (10). The limited studies
in the literature have investigated the relation between platelet acti-
vation and testicular ischemia and have revealed that this may play
an important role in the pathology of tissue injury. One experimental
study reported that measurement of plasma SCUBE1 levels may be
of diagnostic, therapeutic, or prognostic value but further studies
are needed to confirm this (11). Our scan of the literature revealed
no studies investigating the conversion into chemerin of inactive
prochemerin and substances released from activated neutrophil
granules and the diagnostic significance of serum levels thereof in
TT.The purpose of this experimental study was to investigate the po-
tential diagnostic value of the platelet activation marker SCUBE1 and
the adipocytokine chemerin in a prepubertal rat model of TT.

Materials and Methods

Study design and selection of subjects

This experimental study was performed following receipt of
ethical committee approval (No. 2015/67). Twenty-eight prepubertal
male Wistar--Hannover rats with a mean age of 30 days and weigh-
ing 75-125 grams were used. The experimental animals were kept at
a temperature of 22°C+1°C, in a 12-hour light:12-hour dark cycle, at
a humidity level of 50%-60%. Rats were given standard pellet chow
and city drinking water until the day of the experiment. Rats were
fasted for 12 hours preoperatively.

Study protocol

Twenty-eight male rats were used for this study. They were ran-
domly assigned into one of the four groups, each containing seven
rats.

Group l:  (n=7); blood specimens taken 30 min after induction of
torsion ischemia.

Group ll:  (n=7); blood specimens taken 2 h after induction of tor-
sion ischemia.

Group lll:  (n=7); blood specimens taken 4 h after induction of tor-
sion ischemia.

Group IV:  (n=7); control group, a sham operation group.

General anesthesia was induced before surgery with peritoneal
injection of 10 mg/kg xylazine and 70 mg/kg ketamine hydrochlo-
ride. The skin of the scrotum was cleaned with 10% povidone iodine
solution. A 2-cm vertical, cutaneous and subcutaneous, midline in-
cision was made in the scrotum. The left testes in the scrotal space,
together with the tunica vaginalis and spermatic cord, were sepa-
rated from the gubernaculum with blunt dissection and removed/
exposed. No additional procedure other than a sham operation

was performed on the control group (group 1V). The other subjects
comprised the torsion ischemia groups (groups |, Il, and lll). In these
groups, an experimental extravaginal model of TT was established
by rotating the left testes and their cord elements 720 degrees in a
clockwise direction. The testis subjected to torsion was attached to
the inner surface of the scrotum in two locations using 4/0 propylene
sutures. Blood specimens were collected after 30 min (group 1), 2 h
(group 1), or 4 h (group lll) using the intracardiac method. Left testis
tissues exposed to torsion were extracted with orchiectomy from all
groups for histopathological evaluation. For group IV, the sham oper-
ation group, blood specimens were collected after 4 h, and testis tis-
sue specimens were extracted by orchiectomy for histopathological
examination. The specimens obtained were frozen and stored.

Laboratory analysis

SCUBE1 and chemerin measurement

An ELISA kit (Catalog No. CSB-E16229r; Cusabio Biotech Co.,
Wuhan, Hubei, People’s Republic of China) was used to determine
SCUBE1 levels, following the manufacturer’s instructions. Specimen
absorbances were determined on a Biotek ELX800 (Biotek, Winooski,
VT) microplate reader at a wavelength of 450 nm. The results were
expressed in ng/mL. The minimum detectable dose was 0.625 ng/
mL.

An ELISA kit (Catalog No.CSB-EL019324RA; Cusabio Biotech Co.)
was used to determine chemerin levels, following the manufacturer’s
instructions. Specimen absorbances were determined on a Biotek
ELX800 (Biotek) microplate reader at a wavelength of 450 nm. The
results were expressed in ng/mL. The minimum detectable dose was
0.9 g/mL.

Histological analysis and staining

Testis tissue specimens were fixed in Bouin’s solution for his-
topathological examination. Following routine procedures, tissues
were fixed in paraffin blocks. Four-micrometer-thick sections were
taken. Following staining with hematoxylin and eosin (HE), these
were examined under light microscope in line with the classification
described by Cosentino et al. (12).

Statistical analysis

Statistical Package for the Social Sciences (SPSS Inc.; Chicago,
IL, USA) 15.0 for Windows software was used for statistical analysis.
Since parametric test conditions could not be established, compar-
isons of more than two independent groups were performed using
the Kruskal-Wallis test. Subgroup analyzes were performed with the
Mann-Whitney U test and interpreted with Bonferroni correction.
Dependent group analyzes were performed with the Wilcoxon test
and interpreted with Bonferroni correction. Statistical alpha signifi-
cance was set at p<0.05.

Results

Biochemical parameters

Time-dependent biochemical parameter results by groups are
shown in Table 1. No statistically significant change was determined
in SCUBET levels of rats exposed to torsion. Also, no significant differ-
ence was observed between SCUBE1 levels of rats exposed to torsion
and those of the control group (p=0.422).
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Table 1. Time-dependent changes in SCUBE1 and chemerin

Group | Group Group Il Group IV
Median (95% Cl) | Median (95% Cl) | Median (95% Cl) Median (95% Cl) p*
Rat SCUBE (ng/mL) 19.1 (4.4 -54.4) 22.0 (-5.5-79.7) 13.6 (3.9-39.6) 20.6 (-10.4-90.5) 0.422
Rat Chemerin (ng/L) | 23.6 (16.2-57.9) 19.1(17.2-21.5) | 15.9(14.2-17.3) 16.2 (12.8-24.9) 0.004
Group lvs. Il Group l vs. Il Group I vs. IV Group llvs. I Group Il vs. IV |Group lll vs. IV
p 0.048 0.003 0.032 0.011 0.199 0.605

Abbreviation: Cl, confidence interval.
*Kruskal-Wallis test.
**Mann-Whitney U test: Bonferroni correction p<0.0083

Statistically significant change was determined in chemer-
in levels during observation in rats exposed to torsion (p=0.004).
This change was statistically significant between groups | and Il
(p=0.003). There was no statistically significant difference between
chemerin levels of rats exposed to torsion (groups |, Il, and Ill) and
those of the control group (group IV) (p=0.605).

Time-dependent torsion and control group SCUBE1 results are
shown in Figure 1 and chemerin results in Figure 2.

Histopathological examination

Testis tissues from both the torsion and control groups were ex-
amined. Analysis of group | tissue of the testisrevealed minimal in-
terstitial hemorrhage and changes in germ cell arrangement (grade
2) (Figure 3). Pronounced hemorrhage and irregular, occasionally
necrotic and necrobiotic germ cells were observed in group Il testis
tissue (grades 2 and 3) (Figure 4). Irregular germ cells, cells shedding
into the lumen, and occasional coagulation necrosis were observed
in testis tissue from group Il (grades 3 and 4) (Figure 5). Histopathol-
ogy of testis tissues from the control group (group IV) was grade 1,
and these findings were compatible with normal testis tissue both
macro- and microscopically (Figure 6).

A comparison of histopathological grades of group testes subject-
ed to torsion is given in Table 2. A statistically significant difference was
observed between grades in the TT groups (p<0.001). This difference
was significant between all groups except for between groups | and Il.

Discussion

No statistically significant change was determined in plasma
SCUBET1 levels of rats subjected to torsion at 30 min and 2 or 4 h. At
the same time, no significant difference was determined in SCUBE1
levels of rats subjected to torsion compared to control group levels.
No significant correlation was determined between SCUBET1 levels in
TT and histopathological scoring.

SCUBE1 is a novel potential marker of platelet activation (13).
This cell surface protein is largely stored in the alpha granules of the
platelets. Significant amounts of SCUBE1 are secreted with platelet
stimulation (14). Dai et al. (6) reported a significant increase in plas-
ma SCUBE1 concentration acute ischemic stroke (AIS) and acute cor-
onary syndrome (ACS), in which platelet activation is involved, and
an important increase in coronary artery disease. In an experimental
study, Turkmen et al. observed a sudden increase in SCUBET1 levels 2
h after acute mesenteric ischemia (AMI) and a pronounced increased
in SCUBE1 levels 6 h after AMI (15).

Figure 1. Time-dependent SCUBET1 levels in the torsion (groups |, Il
and Ill) and control group (Group IV)

Figure 2. Time-dependent chemerin levels in the torsion (groups |, lI
and Ill) and control group (Group IV).

In one study investigating the role of platelet activator factor
(PAF) in testicular ischemia, the PAF antagonist CV-6209 was used
before torsion; significantly, less ischemic injury was observed com-
pared to the untreated group (16). In another study, Orhan et al. (3)
used the PAF antagonist EGB-761 Gingko biloba after torsion and re-
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Figure 3. Minimal interstitial hemorrhage and changes in germ cell
arrangement in the 30-min torsion group (Grade 2) (H&E X200).

Figure 5. Irregular germ cells, cells shedding into the lumen and oc-
casional coagulation necrosis in the 4-h torsion group (Grade 3 - 4)
(H&E X200)

Figure 4. Pronounced hemorrhage and irregular, occasionally necro-
tic and necrobiotic germ cells in the 2-h torsion group (Grade 2 - 3).
(H&E X100).

Table 2. Comparison of the histopathological grades of the groups

Figure 6. Testis tissue with a normal appearance in the control group
(Grade 1) (H&E X 200).

Group | Group I Group llI Group IV p*

Torsion ever Mean+SD 2.00+0.58 2.29+0.49 3.14+0.38 1.00+0.00

Median 2 2 3 1 <0.001

IQR 2-2 2-3 3-3 1-1
Group lvs. Il Group l vs. Il Group lvs. IV Group Il vs. 1l Group llvs. IV |Group lll vs. IV

p 0.334 0.003 0.002 0.007 0.001 <0.001
*Wilcoxon test and Kruskal-Wallis test.
**Mann-Whitney U test: Bonferroni correction p<0.0083. IQR: interquartile range; SD: standard deviation

ported a significant decrease in ischemic injury induced by torsion in
the contralateral testis. PAF is a phospholipid mediator with powerful
biological effects. It activates a broad cell group including mono-
cytes, mast cells, and polymorphonuclear leukocytes, and particular-

ly platelets (17). No statistically significant change was determined
in the SCUBET levels of the torsion group in our study. No significant
difference was determined between torsion groups’ SCUBE1 levels
and those of the control group. In an experimental study of adult rats,
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Turedi et al. (11) compared plasma SCUBE1 levels in groups consist-
ing of six rats and exposed to TT at 2 h and 4 h with control group
levels at 2 and 4 h. A significant elevation in SCUBE1 levels was de-
termined 4 h after testicular ischemia. In our study, we elected to use
prepubertal rats rather than adults, as TT is more common in very
young males. We measured plasma SCUBE1 levels in groups contain-
ing seven prepubertal rats each exposed to TT at 30 min, 2 h, and 4
h and levels in the control group at 4 h. No significant change was
determined in plasma SCUBE1 levels of the rats exposed to torsion. In
addition, there was no statistically significant difference between TT
group plasma SCUBET1 levels and those of the control group. Tlredi
et al. (11) reported a significant correlation between TT SCUBE1 lev-
els and histopathological scores. In our study, however, no significant
correlation was observed between TT SCUBE1 levels and histopatho-
logical scores. In contrast to Turedi et al's (11) study, which reported
that measurement of plasma SCUBET1 levels could be of diagnostic,
therapeutic, or prognostic values in TT, we concluded that these are
of no diagnostic value.

Complement 3a and complement 5a, chemotactic factors that
appear in the ischemic area in TT, cause neutrophils to migrate to the
region (10). Prochemerin is converted into chemerin with cathepsin
G and neutrophil elastase released from activated neutrophil gran-
ules. Chemerin performs a chemotactic function for cells produc-
ing antibodies in inflammation or tissue injury. CMKLR1 stimulates
chemotaxis of expressing dendritic cells macrophages and enables
these cells to be directed to the area of inflammation (7, 9). Goralski
et al. (18) reported that chemerin and CMKLR1 expression in epidid-
ymal white adipose tissue was twice as high compared to stromal
vascular fraction.

Kadoglou et al. (19) reported an in increase in chemerin levels
in a study of patients with acute myocardial infarction (AMI). Ji et al.
(20) reported that plasma chemerin levels increased in patients with
ACS, with the exception of stable angina pectoris. In a clinical study,
Zhao et al. (21) reported an increase in plasma chemerin levels with
AlS and carotid artery atherosclerosis. Chemerin levels in atheroscle-
rosis increased in correlation with plaque instability and were higher
in AIS. Zhao et al. (21) examined serum chemerin levels in patients
with AlS and carotid artery atherosclerosis and investigated whether
chemerin elevation might be a possible risk factor for these diseases.
In the same clinical study, chemerin levels increased in correlation
with plaque instability in carotid artery atherosclerosis and were
higher in AlS. The authors concluded that chemerin levels might play
an indicative role in monitoring the development of atherosclerosis
and cerebral infarction.

In our study, chemerin levels decreased as the duration of tor-
sion ischemia increased. We attributed this to the development of
torsion ischemia not being vascular plaque--dependent. In an ex-
perimental study of intestinal ischemia-reperfusion injury induced
in mice by blocking the mesenteric artery, Zhu et al. (22) reported
a significant increase in plasma chemerin levels after 60-min reper-
fusion following 60-min ischemia. A statistically significant change
was determined in chemerin levels in rats subjected to torsion in
our study. This was statistically significant between the 2-h (group
1) and 4-h (group Ill) TT groups. However, no statistically significant
difference was determined between the plasma chemerin levels of
torsion groups and those of the control group. At histopathological
scoring, there was a statistically significant difference between the TT
group grades. However, there was no significant difference between

group | and Il TT grades. Also, there was no significant correlation de-
termined between TT plasma chemerin levels and histopathological
scores. The reason for the absence of a statistically significant differ-
ence with the control group, although chemerin levels decreased, is
that vascular coagulation did not occur during the TT process. Our
study did not investigate chemerin levels after 4 h following torsion
ischemia. We therefore think that wider studies are now needed in
human patients.

Study limitations

Prepubertal rats were used in this study, as TT is more commonly
seen in very young males. Hematological status in prepubertal rats
may differ in various ways compared to adult rats and in humans. At
the same time, the experimental model may not exactly mimic typ-
ical cases of TT seen in clinical practice. We measured chemerin and
SCUBET1 levels by exposing rats to experimental torsion for 30 min
and 2 and 4 h. Plasma levels of these markers were not measured in
the long-term after torsion ischemia. While reperfusion injury follow-
ing detorsion is known to be as significant a factor as ischemia in pa-
tients with TT, detorsion was not applied in this experimental model.

Conclusion
We observed no statistically significant differences when plasma

SCUBE1 and chemerin levels of rats subjected to TT were compared
with a control group in this study.
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Abstract

Aim: The early diagnosis and treatment of patients presenting to the emergency department symptoms of stroke can significantly reduce mortality and
morbidity rates associated with it. This study aimed to investigate the diagnostic value of serum yclophilin A levels in our study group who presented to the

emergency department with symptoms of acute ischemic stroke.

Materials and Methods: In total, 114 patients diagnosed with acute ischemic stroke between October 2013 and October 2014 and a control group of 66
healthy volunteers were included. Cyclophilin A levels in the patient and control groups were compared.

Results: The median cyclophilin A levels in the patient and control groups measured at the time of presentation were 13.47 (11.97-17.92) ng/mL and 11.54
(8.48-16.22) ng/mL, respectively. These levels were significantly higher in the patient group than in the control group (p<0.05).

Conclusion: Plasma cyclophilin A levels were significantly higher in the patient group than in the control group.

Keywords: Acute ischemic stroke, cyclophilin A, emergency department

Introduction

The most important cause of ischemic stroke is atherothrom-
botic events. Atherosclerosis is a systemic disease of medium- and
large-diameter elastic and muscular arteries and can lead to isch-
emia and infarction in the brain, heart, and extremities. Systemic
inflammation has been shown to be involved in every stage of the
development of atherosclerosis (1, 2). Hypoxia and, therefore, oxida-
tive stress increase in patients with acute ischemic stroke. Cyclophilin
A is a protein exhibiting peptidyl-prolyl cis-trans isomerase activ-
ity because of which it assists in protein folding (3). Cyclophilin A,
which is an intracellular protein, is released from smooth muscle cells
and macrophages in response increased oxidative stress. It exhibits
pro-inflammatory effects on endothelial cells and plays an import-
antrole in the pathogenesis of inflammatory diseases (4). Cyclophilin

A is regarded as a biomarker whose levels rise in platelet activation
during acute thrombotic complications. The current study aimed to
determine cyclophilin A levels in patients presenting to the emer-
gency department and with the diagnosis of acute ischemic stroke
and to investigate this parameter in terms of its diagnostic value in
acute ischemic stroke.

Materials and methods

Study design and settings

This research was planned as a multicenter, prospective,
time-limited study. Following local ethical committee approval, 114
patients presenting to a tertiary university education and research
hospital with symptoms of stroke and diagnosed with acute ischemic
stroke following brain diffusion magnetic resonance imaging over a
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12-month period were included. Sixty-six healthy volunteers with
similar demographic characteristics to patients in the patient group
were enrolled in the control group. Patients aged 18 years or over,
with a confirmed diagnosis of acute ischemic stroke in the emergen-
cy department, and who provided consent were enrolled. Patients
with acute coronary syndrome, hemorrhagic stroke, liver failure,
acute kidney failure, sepsis, acute pulmonary edema, acute periph-
eral artery disease, pulmonary thromboembolism, acute mesenteric
ischemia, cardiopulmonary arrest, or multi-trauma were excluded.

Blood sample measurement of cyclophilin A levels

In total, 5 mL of blood was placed into vacuum separator tubes
without an anticoagulant. After being stored at room temperature
for approximately 30 min, the samples were centrifuged at 3000 rpm
for 10 min. Separated serum samples were then placed into 1.5 mL
Eppendorf tubes and kept at —80°C until measurement. Cyclophilin A
levels were calculated using a commercial CUSABIO (catalog no: CSB-
E09920h) enzyme-linked immunosorbent assay (ELISA) kit in line
with the manufacturer’s instructions. Levels are expressed as ng/mL.

Statistical analysis

Statistical analysis was performed using Statistical Package for
Social Sciences 13.0 for windows v.13.0 (SPSS Inc.; Chicago, IL, USA).
Non-parametric variables were calculated as median (interquartile
range). Parametric variables were calculated as mean and standard
deviation. Non-parametric tests were used to analyze data. The
Mann-Whitney U test was used to compare the median values in the
groups. Correlations between variables were evaluated using Spear-
man correlation analysis. Receiver operating characteristic (ROC)
curves were used to assess the sensitivity and specificity of serum
cyclophilin A levels. P values of <0.05 were considered to be statisti-
cally significant.

Results

The demographic and biochemical characteristics of the patient
and control groups are shown in Table 1. The median cyclophilin A
levels in the patient group measured at the time of presentation to
the emergency department were 13.47 (11.97-17.92) ng/mL; the
median levels were 11.54 (8.48-16.22) ng/mL in the control group
(p<0.05). The median levels in the ischemic stroke and control groups
are shown in Figure 1. Spearman correlation analysis performed to
examine the relationship between age and cyclophilin A levels re-
vealed no significant correlation between the patient group and
the control group (p>0.05). In ROC analysis that was performed to
investigate the diagnostic value of cyclophilin A in patients with
acute ischemic stroke, the area under the curve was determined to

Table 1. Demographic and biochemical features of the study
population

Stroke Control P
Age, years 68.2+15.3 61.7+9.7 0.001
Gender, female (%) 51.8 424 0.23
Cyclophilin A (ng/mL)* 13.47 11.54
(11.97-17.92) | (8.48-16.22) 0.004
*Values are reported as median (25%-75%)

be 0.630 (95% confidence interval, 0.579-0.720) (Figure 2). When the
level of cyclophilin A at 12.2 ng/mL, the sensitivity was calculated
55% and specificity was calculated 70%. while diagnosing for acute
ischemic stroke.

Discussion

This study showed that plasma cyclophilin A levels increase in
the event of ischemic stroke. Recent studies have shown changes
in the levels of cyclophilin A in coronary artery disease and aortic
aneurysm (5-7). Some studies have shown that cyclophilin A levels
increase during oxidative stress and inflammation (8-10). Studies on
the subject refer to the interaction between endothelial cells in the
arterial wall and vascular smooth muscle cells playing an important
role in ensuring vascular integrity. Reactive oxygen species (ROS)
have been reported to be released from vascular smooth muscle cells

Figure 1. Median levels in the ischemic stroke and control groups
shown in a box plot

Figure 2. Receiver operating characteristic curve analyses of the
diagnostic value of plasma cyclophilin A in ischemic stroke
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under oxidative stress (11, 12). ROS induce the release of cyclophilin
A from endothelial cells (10, 11). Cyclophilin A induces the formation
of adhesion molecules from endothelial cells and causes 6vascular
smooth muscle cells to multiply and migrate (4). Cyclophilin A is
also involved in the activation of matrix metalloproteins, which are
chemoattractants for inflammatory cells (13, 14). Cyclophilin A there-
fore plays a key mediator role in affecting endothelial cell, vascular
smooth muscle cell, and inflammatory cell functions in oxidative
stress. In a study on patients with diabetes mellitus (DM), Ramachan-
dran et al. (15) determined higher cyclophilin A levels in patients with
DM than in controls. In their immunohistochemical investigation of
synovial fluid from patients with rheumatoid arthritis, Ho Kim et al.
detected cyclophilin A in endothelial cells, particularly macrophages,
lymphocytes, and smooth muscle cells. (14). A study by Satoh et al.
(16), support the idea that cyclophilin A levels increases during in-
flammatory processes. One study involving patients with coronary
artery disease had significantly higher cyclophilin A levels in patients
with stenosis than in those without (16). Yan et al. (17) investigated
the prognostic value of cyclophilin A in patients with coronary syn-
drome and reported significantly higher levels of cyclophilin A in pa-
tients with acute myocardial infarction and unstable angina pectoris
than in patients with stable angina pectoris and healthy subjects. The
same study also identified a powerful correlation between cyclophi-
lin A levels and complex coronary stenosis (17). In their histopatho-
logical examination of patients with inflammatory or non-inflamma-
tory cardiomyopathy, Seizer et al. (18) did not detect cyclophilin A
in patients with non-inflammatory cardiomyopathy but detected it
in patients with inflammatory cardiomyopathy. In our study, we at-
tributed the significantly higher cyclophilin A levels in the patient
group than in the control group to occlusion occurring due to inflam-
mation against an atherosclerotic background.

Study limitations

One of the limitations of this study is the small number of pa-
tients. Patients were also differentiated in terms of etiology. As not all
ischemic strokes occur against an atherosclerotic and inflammatory
background, cyclophilin A levels may be normal in patients with car-
dioembolic stroke in particular. Further studies examining cyclophi-
lin A levels in ischemic stroke subgroups may therefore be needed.

Conclusion

Evaluation of the studies in the literature and our research re-
veals a significant increase in plasma cyclophilin A levels due to ath-
erosclerosis and inflammation. Our study may be considered a pio-
neering work in the field of acute stroke management and can serve
as a basis for further comprehensive studies. Cyclophilin A levels can
assist in the diagnosis of patients presenting to the emergency de-
partment with ischemic stroke.
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this study from the ethics committee of Karadeniz Technical University (The
approval no was 2013-92).

Informed Consent: Written informed consent was obtained from the pa-
tients and patients’ 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. Alexander RW. Theodore Cooper Memorial Lecture. Hypertension and
the pathogenesis of atherosclerosis. Oxidative stress and the mediation
of arterial inflammatory response: a new perspective. Hypertension
1995; 25: 155-61. [CrossRef]

2. Storey KB, Storey JM. Protein Adaptations and Signal Transduction: Else-
vier Science; 2001.

3. Galat A. Peptidylproline cis-trans-isomerases: immunophilins. Eur J Bio-
chem 1993; 216: 689-707. [CrossRef]

4. Jin ZG, Lungu AQ, Xie L, Wang M, Wong C, Berk BC. Cyclophilin A is a
proinflammatory cytokine that activates endothelial cells. Arterioscler
Thromb Vasc Biol 2004; 24: 1186-91. [CrossRef]

5. Nigro P, Satoh K, O'Dell MR, Soe NN, Cui Z, Mohan A, et al. Cyclophilin A is
an inflammatory mediator that promotes atherosclerosis in apolipopro-
tein E-deficient mice. J Exp Med 2011; 208: 53-66. [CrossRef]

6.  Satoh K, Matoba T, Suzuki J, O’'Dell MR, Nigro P, Cui Z, et al. Cyclophilin A
mediates vascular remodeling by promoting inflammation and vascular
smooth muscle cell proliferation. Circulation 2008; 117: 3088-98. [CrossRef]

7. Satoh K, Nigro P, Matoba T, O’Dell MR, Cui Z, Shi X, et al. Cyclophilin A
enhances vascular oxidative stress and the development of angiotensin
Il-induced aortic aneurysms. Nat Med 2009; 15: 649-56. [CrossRef]

8. Satoh K, Fukumoto Y, Shimokawa H. Rho-kinase: important new thera-
peutic target in cardiovascular diseases. Am J Physiol Heart Circ Physiol
2011;301: 287-96. [CrossRef]

9. Shimokawa H, Takeshita A. Rho-kinase is an important therapeutic tar-
get in cardiovascular medicine. Arterioscler Thromb Vasc Biol 2005; 25:
1767-75. [CrossRef]

10. Suzuki J, Jin ZG, Meoli DF, Matoba T, Berk BC. Cyclophilin A is secreted by
a vesicular pathway in vascular smooth muscle cells. Circ Res 2006; 98:
811-7. [CrossRef]

11. Jin ZG, Melaragno MG, Liao DF, Yan C, Haendeler J, Suh YA, et al. Cyclo-
philin A is a secreted growth factor induced by oxidative stress. Circ Res
2000; 87: 789-96. [CrossRef]

12. Liao DF, Jin ZG, Baas AS, Daum G, Gygi SP, Aebersold R, et al. Purification
and identification of secreted oxidative stress-induced factors from vas-
cular smooth muscle cells. J Biol Chem 2000; 275: 189-96. [CrossRef]

13. Damsker JM, Bukrinsky MI, Constant SL. Preferential chemotaxis of ac-
tivated human CD4+ T cells by extracellular cyclophilin A. J Leukoc Biol
2007; 82: 613-8. [CrossRef]

14. Kim H, Kim WJ, Jeon ST, Koh EM, Cha HS, Ahn KS, et al. Cyclophilin A
may contribute to the inflammatory processes in rheumatoid arthritis
through induction of matrix degrading enzymes and inflammatory cy-
tokines from macrophages. Clin Immunol 2005; 116: 217-24. [CrossRef]

15. Ramachandran S, Venugopal A, Kutty VR, AV, G D, Chitrasree V, et al. Plas-
ma level of cyclophilin A is increased in patients with type 2 diabetes
mellitus and suggests presence of vascular disease. Cardiovasc Diabetol
2014; 13: 38. [CrossRef]

16. Satoh K, Fukumoto Y, Sugimura K, Miura Y, Aoki T, Nochioka K, et al. Plas-
ma cyclophilin A is a novel biomarker for coronary artery disease. Circ J
2013; 77:447-55. [CrossRef]

17. Yan J, Zang X, Chen R, Yuan W, Gong J, Wang C, et al. The clinical impli-
cations of increased cyclophilin A levels in patients with acute coronary
syndromes. Clin Chim Acta 2012; 413: 691-5. [CrossRef]

18. Seizer P, Geisler T, Bigalke B, Schneider M, Klingel K, Kandolf R, et al. EM-
MPRIN and its ligand cyclophilin A as novel diagnostic markers in inflam-
matory cardiomyopathy. Int J Cardiol 2013; 163: 299-304. [CrossRef]


https://doi.org/10.1161/01.HYP.25.2.155
https://doi.org/10.1111/j.1432-1033.1993.tb18189.x
https://doi.org/10.1161/01.ATV.0000130664.51010.28
https://doi.org/10.1084/jem.20101174
https://doi.org/10.1161/CIRCULATIONAHA.107.756106
https://doi.org/10.1038/nm.1958
https://doi.org/10.1152/ajpheart.00327.2011
https://doi.org/10.1161/01.ATV.0000176193.83629.c8
https://doi.org/10.1161/01.RES.0000216405.85080.a6
https://doi.org/10.1161/01.RES.87.9.789
https://doi.org/10.1074/jbc.275.1.189
https://doi.org/10.1189/jlb.0506317
https://doi.org/10.1016/j.clim.2005.05.004
https://doi.org/10.1186/1475-2840-13-38
https://doi.org/10.1253/circj.CJ-12-0805
https://doi.org/10.1016/j.cca.2011.12.009
https://doi.org/10.1016/j.ijcard.2011.06.049

EURASIAN JOURNAL OF

Original Article

57

EMERGENCY MEDICINE

Are There any Predictive Values of Mean Platelet Volume (MPV) and
MPV/Platelet Count Ratio in Patients with Spontaneous Abortion?

Pinar Hanife Kara', Seran Unliier?

'Department of Emergency Medicine, izmir Katip Celebi University, Atatiirk Training and Research Hospital, izmir, Turkey
*Department of Emergency Medicine, Buca Seyfi Demirsoy State Hospital, izmir, Turkey

Abstract

Aim: The objective of this study was to evaluate the predictive value of mean platelet volume (MPV) and MPV/platelet count ratio and to determine whether
they are based on hemoconcentration in patients with spontaneous abortions.

Materials and Methods: A total of 271 women with singleton pregnancies between January 1, 2012, and June 30, 2012, were included (171 healthy preg-
nant, 200 spontaneous abortion). Study data were obtained from hospital data processing system, emergency department charts, and consultation records.
Mann-Whitney U, Kruskal-Wallis H (post-hoc Bonferroni-corrected Mann-Whitney U), and logistic regression (LR forward method) analyses were used as
appropriate.

Results: Among the patients with MPV>9.1 fl, it was observed that they had a greater rate of spontaneous abortions with vaginal bleeding. The levels of he-
moglobin, hematocrit, urea, and creatinine as well as platelets count were significantly higher in women with a spontaneous abortion (p<0.05). There were
no significant differences between abortion subgroups with bleeding and non-bleeding symptoms (p>0.05).

Conclusion: These results suggest that minimal changes in both MPV and MPV/platelet count ratio can aid the clinician during routine pregnancy visits or
in the emergency department by serving as indicators of an increased risk of abortion, but more importantly the elevated hemoglobin despite bleeding
strongly suggests hemoconcentration possibility.

Keywords: Emergency, pregnancy, routine laboratory, spontaneous abortion

Introduction

Pregnancy is a normal physiological phenomenon with many
biochemical changes. Nevertheless, early pregnancy loss is a com-
mon complication of pregnancy, with an incidence of 50%-70% (1-
3). The World Health Organization (WHO) has defined spontaneous
abortion as the loss of a fetus before 20 weeks or that is weighing
less than 500 grams (4). More than 60% of spontaneous abortions
are due to maternal or paternal chromosomal abnormalities and 15%
are due to maternal trauma, infections, dietary deficiencies, diabetes
mellitus, hypothyroidism, lupus anticoagulant-anticardiolipin-anti-
phospholipid antibody syndrome, advanced maternal age, toxic ef-
fects, or anatomic disorders. Nevertheless, one quarter of cases have
no clear cause (4). Blood tests are routinely used to identify meta-
bolic abnormalities that reflect conditions harmful to the mother or
fetus, but routine laboratory reference values may not reflect natural

alterations of pregnancy. There are few reports of first and second
trimester normal reference intervals for pregnant women (2, 5, 6). In-
deed, biochemical changes associated with pregnancy that assist the
development and survival of the fetus can alter laboratory values so
they fall outside the normal, non-pregnant range and are thus misin-
terpreted as abnormal (1). It is critical to characterize the normal and
abnormal changes of pregnancy, as laboratory results are often used
to influence management of both the mother and the child (1). With-
out appropriate reference ranges, there is both an increased risk of
missing important changes due to pathological conditions and a risk
of erroneously interpreting normal changes as pathological events
(5).

Many previous studies have identified normal pregnancy labo-
ratory reference values, determined pregnancy-related changes in
organ function, and studied special biomarkers, but no studies have
heretofore compared laboratory values in women with spontaneous
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abortion to values in healthy pregnant women (2, 6). Comparing
laboratory results of women with a spontaneous abortion to results
of normal pregnant women at the same gestational age may more
clearly identify laboratory risk factors for abortion than comparing
them to the normal reference values of non-pregnant women. How-
ever, there is no predictive factor to estimate spontaneous abortions
yet.

The objective of this study was to evaluate the predictive val-
ue of mean platelet volume (MPV) and MPV/platelet count ratio and
to determine whether they are based on hemoconcentration in pa-
tients with spontaneous abortions.

Materials and Methods

This study was approved by our Local Research Ethics Commit-
tee (No. 9). Of the 2738 women examined in the Ataturk Research
and Training Hospital Emergency Department of Katip Celebi Univer-
sity (Izmir, Turkey) between January 01, 2012, and June 30, 2012, data
were retrospectively collected from 171 normal, healthy pregnant
women in the first 20 weeks of gestation and 200 women with spon-
taneous abortion. Only women with singleton pregnancies were in-
cluded.

Normal pregnancy was defined as a pregnancy with no evidence
of maternal or fetal disease, in which the mother did not take medica-
tions or exhibit abnormal vaginal bleeding or other pregnancy-relat-
ed complications throughout the pregnancy. Additional inclusion cri-
teria for the healthy pregnancy group were a normal outcome of the
pregnancy and all follow-up conducted at our hospital. Only women
with totally uncomplicated pregnancies were included in this group
to ensure that the results were not influenced by any pathological
condition. The abortion group included women in whom a gyne-
cologist/obstetrician diagnosed imminent abortion, abortion incip-
ience, incomplete abortion, complete abortion, missed abortion, or
septic abortion. Gestational age was estimated by the crown--rump
length, as determined by an ultrasound scan performed by the at-
tending obstetrician (Sonoace X8, Medison Inc., Seoul, Korea). In cas-
es with no signs of conception, the gestational age was determined
according to the date of the last menstrual period.

Obstetrical history, physical examination, and other clinical data
were obtained from the emergency department charts and obstet-
rics consultation records.

Laboratory variables used were: levels of hemoglobin (Hb, g/fL),
hematocrit (Hct, %), urea (mg/dL), and creatinine (mg/dL) as well as
counts of white blood cells (WBC, K/mL) and platelets (PIt, K/mL) in
addition to MPV (fl) and MPV/platelet counts ratio.

All blood laboratory samples were analysed for complete blood
count, routine biochemistry, and basic coagulation tests in the same
laboratory. Levels of Hb and Hct and counts of WBC and Plt as well
as MPV testing were performed using the Automated Hematology
Analyser (Cell-Dyn 3700 Abbott, Abbott Park, IL). Biochemical tests
including urea and creatinine levels were conducted with an autoan-
alyzer (C16000; Abbott).

Statistical analysis

Statistical analysis was performed using the Statistical Package
for the Social Sciences (SPSS Inc.; Chicago, IL, USA) version 15.0for
Windows program, with 95% confidence intervals. The distribution
of the data was tested by applying the Kolmogorov-Smirnov and
Shapiro-Wilk tests of normality. The variables failed to show a normal
distribution (p<0.05); therefore, non-parametric tests were used. The
Mann-Whitney U test was used for the comparison of two groups of
continuous data. The Kruskal-Wallis H (post-hoc Bonferroni-corrected
Mann-Whitney U) test was used to compare more than two groups,
the results of one-way analysis of variance comparing all laborato-
ry blood test parameters between abortion subgroups are shown.
Otherwise the cut-off value of the MPV was calculated with receiver
operator characteristics (ROC) curve analyses. The standard devia-
tion and 95% confidence intervals for the mean were determined for
all laboratory parameters. Logistic regression (LR forward method)
analyses were performed to determine the effect of variables on the
occurrence of a spontaneous abortion. Statistical significance was
defined as p<0.05.

Results

This study included 371 women: 200 in the abortion group and
171 in the healthy pregnancy group. The diagnoses for the abortion
cases were distributed as follows: abortion imminence, 36% (n=72);
missed abortion, 23.5% (n=47); incomplete abortion, 27.5% (n=>55);
complete abortion, 7.5% (n=15); and abortion incipience, 5.5%
(n=11). The abortion group was also divided into bleeding (n=179,
89.5%) and non-bleeding (n=21, 10.5%) subgroups, based on their
symptoms upon arrival in the emergency room.

The patients’ baseline characteristics are listed in Table 1. Mean
age, number of pregnancies, number of births, and number of pre-
vious abortions were significantly higher in the abortion group than
in the healthy pregnancy group (p<0.05), and the gestational age of
the abortion group was significantly lower than the healthy pregnan-
cy group (p<0.001). Post-hoc Bonferroni-corrected Mann-Whitney U

Table 1. Patient characteristics: age, number of pregnancies, number of births, and number of previous abortions

Abortion group Healthy pregnancy group Total
MeantSD | Min Max | MeantSD | Min Max MeantSD Min Max p*

Age (y) 28.76+6.52 17 46 25555 16 42 27.25+6.28 16 46 <0.001
Gestational age (days) 66.59+25.89 | 20 147 |81.21+3335| 14 144 |73.27+30.38 14 147 <0.001
Number of pregnancies 248+1.6 1 9 20113 1 7 2.26+1.48 1 9 0.002
Number of births 1.05+1.25 0 8 0.78+1.03 0 4 0.93%1.16 0 8 0.031
Number of prior abortions | 0.46+0.96 0 8 0.22+0.53 0 3 0.35+0.8 0 8 0.003
*Mann-Whitney U test. Max: maximum; Min: minimum; SD: standard deviation
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Table 2. Distribution of blood laboratory values of the abortion and
healthy pregnancy groups

Abortion Healthy pregnancy
group group
Mean SD Mean SD p*

WBC (K/pL) 10.06 3.17 9.35 1.71 0.282
Hb (g/dL) 12.39 1.24 11.94 1.01 <0.001
Hct (%) 35.85 3.19 35.31 1203 | <0.001
Plt (K/uL) 27144 | 6427 | 24772 5541 | <0.001
MPV (fL) 8.60 143 839 1.36 0.433
MPV/platelets

count ratio 0.03 | 0.00011| 0.04 0.00101 | <0.001
Urea (mg/dL) 8.98 2385 836 244 0.039
Creatinine (mg/dL) | 0.59 0.07 0.56 0.07 <0.001
*Mann-Whitney U test. SD: standard deviation; WBC: white blood cell;

Hb: hemoglobin; Hct: hematocrit; Plt: platelet; MPV: mean platelet volume

Table 3. Distribution of blood laboratory values of abortion cases ba-
sed on their bleeding status at emergency room arrival

Bleeding Non-bleeding
(n=179) (n=21)

Mean+SD Mean+SD p*
WBC (K/L) 10.12+3.23 9.41+2.65 0.480
Hb (g/dL) 12.34+1.28 12.89+0.75 0.093
Hct (%) 35.73+£3.28 37.02+£1.92 0.096
Plt (K/L) 269.56+64.32 | 287.75+64.71 | 0.193
MPV (fL) 8.63+1.47 833+1.03 0.451
MPV/platelets countratio | 0.03+£0.00024 | 0.03+0.00018 | <0.001
Urea (mg/dL) 9.13+2.91 7.50+£1.64 0.007
Creatinine (mg/dL) 0.59+0.07 0.56+0.06 0.133

*Mann-Whitney U test. SD: standard deviation; WBC: white blood cell;
Hb: hemoglobin; Hct: hematocrit; Plt: platelet; MPV: mean platelet volume

tests of baseline characteristics for the abortion subgroups revealed
no significant differences between subgroups for mean age, gesta-
tional age, number of pregnancies, and number of previous abor-
tions (p>0.05), although the number of births was significantly high-
er in the incomplete abortion group than in the complete abortion
group (p<0.05).

As noted in Table 2, Hb, Hct, PlIt, urea, and creatinine values were
significantly higher in the abortion group than in the healthy preg-
nancy group (p<0.05). However, the MPV values were not significant-
ly different between the two groups (p>0.05). Otherwise, the MPV/
platelet count ratio levels were significantly lower in the abortion
group than in control group (p<0.05).

The laboratory results of the bleeding and non-bleeding groups
were compared with the Mann-Whitney U test to help understand
the association between bleeding and the abortion process (Table 3).
Urea levels were significantly higher in the bleeding group but MPV/
platelet count ratio was significantly lower in this group (p<0.05 and
p<0.05, respectively).

Cut-off value for MPV was taken as 9.1 fL, and the patients were
divided in two groups. According to this classification, patients with
MPV value higher than 9.1 fL have suffered from spontaneous abor-
tion with bleeding (p>0.05). Moreover, it was defined a positive and
significant correlation between higher levels than 9.1 fL of the MPV
and increased urea (r=0.621, p=0.031), creatinine (r=0.539, p=0.037),
Hb (r=0.648, p=0.018), Hct (r=0.496, p=0.042) levels, decreased MPV/
platelets count ratio (r=0.598, p=0.029), and spontaneous abortions
with bleeding (r=0.618, p=0.024).

According to the cut-off level of MPV, we found that MPV levels
higher than 9.1 fL had been seen a 85% specificity, 91% sensitivity,
94% accuracy, 61% negative likelihood value, and 74% positive like-
lihood value to predict to patients who had spontaneous abortion
with bleeding.

The results of one-way analysis of variance comparing all labora-
tory blood test parameters between abortion subgroups are shown
in Table 4.

LR analysis with a forward LR method identified parameters that
affected the occurrence of abortion (Table 5).

Table 4. Distribution of blood laboratory values of the abortion subgroups

Diagnosis
Abortion Missed Incomplete Complete Abortion
imminence abortion abortion abortion incipience

Mean£SD Mean+SD Mean+SD Mean+SD Mean+SD p*
WBC (K/L) 9.8+3.44 10.31+3.07 10.24+3.31 9.8+2.39 10.11+2.10 0.462
Hb (g/dL) 12.27+1.35 12.48+1.29 1241+1.19 12.42+0.94 12.58+1.05 0.824
Hct (%) 35.67+3.35 36.05+3.61 35.93+2.84 3591+2.77 35.71+2.86 0.927
Plt (K/L) 261.98+65.67 282.34+65.26 276.38+63.64 270.47+62.79 263.36+56.46 0.493
MPV (fL) 8.59+1.69 8.62+1.36 8.38+1.13 8.54+1.11 9.7+1.34 0.071
MPV/platelets count ratio 0.03+0.00012 0.03+0.00023 0.03+0.00019 0.03+0.00016 0.03+0.00019 0.068
Urea (mg/dL) 9.06+3.34 9.33+2.49 8.80+2.82 9.27+1.83 7.64+1.69 0.266
Creatinine (mg/dL) 0.59+0.07 0.59+0.07 0.59+0.08 0.62+0.08 0.59+0.07 0.744
*Kruskal--Wallis H test. SD: standard deviation; WBC: white blood cell; Hb: hemoglobin; Hct: hematocrit; Plt: platelet; MPV: mean platelet volume
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Table 5. LR analysis (forward LR) of variables associated with the risk of an abortion

Variable B Standard error | Wald df |Significance Exp(B) * 95% C.l. for Exp(B)
Maternal age 0.103 0.024 18.813 1 <0.001 1.108 1.058 1.161
Gestational age -0.014 0.005 7318 1 0.007 0.986 0.977 0.996
WBC 0.157 0.061 6.681 1 0.010 1.170 1.039 1.318

Hb 0316 0.134 5523 1 0.019 1.372 1.054 1.785

Plt 0.006 0.002 6.641 1 0.010 1.006 1.002 1.011
MPV/platelets count ratio | 0.008 0.002 6.514 1 0.000 1.011 1.004 1.018
Constant -39.927 7913 25.459 1 0.000 0.000

*Exp(B) represents the odds ratio. Cl: confidence interval; df: degree of freedom; SD: standard deviation; WBC: white blood cell; Hb: hemoglobin; Plt: plate-
let; MPV: mean platelet volume

Discussion

Blood tests were often recommended during pregnancy. The
laboratory reference intervals were usually based on the results of
tests obtained in healthy or non-pregnant women. This is not opti-
mal, as many biological markers change during pregnancy, and using
the most appropriate reference values is necessary to make correct
clinical decisions (5-8).

During normal pregnancy, an increased cardiac output was
found to improve renal perfusion, which led to an increased glo-
merular filtration rate (GFR), compared to pre-pregnancy values.
The increase in GFR was observable within 1 month of conception,
peaked at approximately 40%-50% above baseline by the early sec-
ond trimester, and then declined slightly near the end of pregnancy
(9). Increased GFR led to lower serum creatinine and urea levels in
pregnant women (5, 10, 11). Indeed, even in the presence of severe
proteinuria, serum urea, and creatinine usually remained within the
normal range during pregnancy (12, 13). Our findings that the urea
and creatinine levels were statistically higher in the abortion group
than in the healthy pregnancy group suggest that renal adaptation is
less pronounced in women undergoing spontaneous abortion than
in healthy pregnant women.

The WHO defines anemia in pregnant women as an Hb<110 g/L
or a Hct<6.83 mmol/L or <33% (9). Neither of the study groups was
anemic according to this definition, but significantly higher Hb, Hct,
and Plt values were found in the abortion group. These findings were
noted, despite the observation that almost 90% of the abortion group
presented with bleeding symptoms. This suggests that hemocon-
centration may have been present in the abortion group. Maternal
hemoconcentration and high viscosity have been previously report-
ed during severe pre-eclampsia; they may further impede the utero-
placental blood flow that is already compromised by pre-eclampsia,
thereby contributing to placental infarction and growth retardation
or fetal death (14, 15). Blood viscosity reaches a level that impairs mi-
crocirculation, and an inadequate amount of oxygen is transported
to tissues, similar to the situation with severe anemia (16). Contracted
plasma volume resulted in an appearance of greater red cell volume.
The principal mechanism for perinatal morbidity and mortality due
to pre-eclampsia-such as pregnancy-induced hypertension-is poor
placental and fetal perfusion (16).

In normal pregnancy, Plt counts are similar to or slightly lower
than those observed in healthy subjects (17). The Plt and Pct levels
were higher in our abortion group, but the MPV values were not

statistically different between the abortion and healthy pregnancy
groups, and there were no statistically significant differences be-
tween the abortion subgroups. In contrast, Kosus et al. (2) reported
higher MPV values in patients with a missed abortion than in those
with a healthy pregnancy. Larger platelets, reflecting higher MPV val-
ues, are hemostatically more reactive than smaller platelets and thus
have a greater propensity to form thromboses (18). These modifica-
tions of the coagulation system result from hormonal changes and
are part of a complex physiological adaptation of the organism to
pregnancy (19). However, the constant MPV, reflecting the presence
of less active platelets, may represent a pre-disseminated intravascu-
lar coagulation state or activation of the fibrinolytic system as part of
the spontaneous abortion process (20).

Strengths of this study include its blinded collection and inter-
pretation of the data, as well as its large sample size, which give our
results narrow confidence intervals. Furthermore, we compared the
abortion group with a healthy pregnancy group, whose similar phys-
iological baseline provided a more appropriate comparison than a
non-pregnant population. Although there were statistically signifi-
cant differences in gestational age between patients in the abortion
and healthy pregnancy groups, this was likely of no clinical relevance,
as the difference between groups was only a few days, and patients
in both groups were in the same trimester.

Study limitations

A limitation of the study became evident when we noted that
the Hb and Hct levels were elevated in the abortion group despite
the presence of vaginal bleeding. Although these elevations suggest
the presence of hemoconcentration in the abortion group, it is not
possible to determine whether hemoconcentration was the result
or cause of the abortion because we were unable to compare the
abortion group laboratory values to those obtained from the same
patients prior to their abortion. Further studies would be required to
more fully address this issue.

Conclusion

Laboratory parameters of healthy pregnant women should reflect
the physiological changes during pregnancy. Our results demonstrate
small, although significant, differences in MPV level and MPV/platelet
ratio as well as some variables probably related with hemoconcentra-
tion such as Hb, Hct, urea, creatinine levels, and Plt count between the
abortion and healthy pregnancy groups. These results may assist clini-
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cians, as the observed changes in routine parameters during routine
pregnancy visits may identify risk factors for abortion. Although there
are various statistical differences in the results of our study, they are so
small and within the error range of the laboratory measurements. They
probably have no practical significance, but the most important point
in these results has been indicated that there is a marked finding about
hemoconcentration according these results. Moreover, this situation
can be associated with poor fetal outcome, and it can be an avoidable
subject especially for imminent abortion. Although statistically signif-
icant differences were noted, further studies are required to identify
clinically useful cutoffs for these parameters.
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Abstract

Aim: Acute appendicitis (AA) is the most common surgical emergency in the world, and its diagnosis is mainly dependent on clinical findings. Recently, secretion
of CA125 from peritoneal cells due to inflammatory stimulus has been shown. The aim of this study was to evaluate the relation between CA25 levels and AA.

Materials and Methodes: In this prospective trial, CA125 levels were measured. Group 1 consisted histopathologically approved AA cases. Group 2 consisted

healthy individuals.

Results: Seventy-four cases (37 AA and 37 healthy individuals) were included in the study. In the AA group, the mean CA125 level was 9.8+9.3 U/mL, and in
the control group, it was 4.6+1.5 U/mL. In Pearson correlation analysis, the CA125 level had a positive correlation with AA (r=0.371, p=0.001).

Conclusion: Recent studies demonstrate that CA125 can help distinguish patients with or without AA. CA125 levels can be used as a marker of AA in cases

with clinical doubt.

Keywords: Acute appendicitis, diagnosis, CA-125

Introduction

Acute appendicitis (AA) is the most common surgical emergency
in the world (1). Diagnosis of AA mainly depends on clinical findings.
Laboratory markers and radiological studies play only a supportive role.
Although developments in clinical, laboratory, and radiologic tools, neg-
ative appendectomy rate is still 15% (2). There are several markers are
still being researched for correlation of definitive diagnosis of AA. Mainly
leukocyte number and C-reactive protein are used for laboratory mark-
ers. However, they only show inflammation and are not specific to AA (3,
4).There is still no specific laboratory or clinical marker of AA.

Recently, a number researches are made for improving the med-
ical treatment of AA (5-8). In such an era of medical treatment, de-
finitive diagnosis plays a very important role. Recent data support
evidence of successful medical treatment of uncomplicated AA cases.
However, the main problem in these reports is that the exact number
of negative appendicitis cases in medical treatment arm is not known.

CA125 is a glycoprotein secreted from mesothelial cells. It is
mainly used in the diagnosis and post-op follow-up of gynecological
tumors. In males, the main source of CA125 is liver cirrhosis (9). Re-
cently, secretion of CA125 from peritoneal cells due to inflammatory

stimulus has been shown. Although there are a few of studies show-
ing the relation between CA125 and AA, the evidence is not strong
enough for the routine use of CA125 in cases suspected of AA.

The aim of this study was to evaluate the relation between CA125
levels and histopathologically approved AA.

Materials and Methods

For this prospective controlled study, ethical approval was ob-
tained from ethics committee of the Selcuk University Medical School
(Date: December 24, 2013; number: 2013/378). The study was con-
ducted at a tertiary training and research hospital between February
2014 and February 2015.

For the power analysis, the CA125 levels reported by Berger et al.
(10) were considered. According to Berger et al. (10), the mean CA125
levels of patients with and without AA were 9.9+4.7 and 7.8+3.2 U/mL,
respectively. In the power analysis, we used those levels. With a power of
80% and a beta error of 0.05, we had to include 37 cases in each group.

To exclude the effect of ovarian disorders and fluctuations during
menstrual cycles on CA125 levels, only male cases were included in
this study.
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Male patients admitted to the surgery department with diagno-
sis of AA were considered for the study. After informed consent, se-
rum samples from all the cases with clinical diagnoses of AA were ob-
tained and stored. Only the cases with histopathologically approved
AA were included in the study. Cases operated for clinical diagnosis
of AA, but not histopathologically proven AA were not included in
the study. CA125 levels in cases with definitive diagnosis of AA were
measured.

For the control group, serum samples from healthy volunteers
were obtained, and CA125 levels were measured.

Statistical analysis

For statistical analysis, IBM Statistical Package for the Social Sci-
ences (IBM SPSS Statistics; Armonk, NY, USA) 20 package software was
used. Data was presented as mean = standard deviation (SD). In com-
parison of the groups, the Student t-test was used. For determination
of correlation, Pearson correlation analysis was used and correlation
coefficients are presented. CA125 values in predicting AA were an-
alyzed using receiver operating characteristics (ROC) curve analysis.
When a significant cutoff value was observed, the sensitivity and
specificity were presented. Statistical significance level (p-value) was
accepted as 0.05.

Results

Seventy-four male subjects were included in the study. There
were 37 AA cases in the study group and 37 healthy volunteers in the
control group. The mean age of the patients was 27.7+8.4 years. The
groups were similar in terms of mean age [29.6+11.03 and 25.9+4
years, respectively (p=0.61)]. Demographic data, mean hemoglobin
and leukocyte counts, and CA125 levels are presented in Table 1. The
distribution of the pathological diagnosis of the operated cases are
presented in Table 2.

The mean CA125 level was 9.8+9.3 U/mL in the AA group and
4.6£1.5 U/mL in the control group (Figure 1). The difference between
the groups was statistically significant (p=0.001). In Pearson cor-
relation analysis, the CA125 level had a positive correlation with AA
(r=0.371, p=0.001).

According to the ROC curve, the optimal CA125 value for AA was
found to be 5.22 U/mL with a sensitivity of 81% and specificity of 65%
(AUC=0.795, p<0.001) (Figure 2).

Discussion

The present study evaluated the relation between CA125 levels
and AA. The results demonstrate a significant increase in CA125 lev-
els in cases with AA and a significant decrease in CA125 levels after
appendectomy.

Acute appendicitis is the most common surgical emergency.
If untreated, it may cause complications and mortality. Complicat-
ed AA comprises 18-34% of cases (11, 12). Main complications are
perforation and abscess formation. A delay in diagnosis can result in
perforation rates as high as 80% (13, 14). Perforation may lead to peri-
tonitis and even sepsis and death. Diagnosis of AA mainly depends
on clinical findings. Laboratory and imaging studies can be used as
accessory modalities. Ultrasonography and computed tomography
are commonly used imaging studies. The sensitivity and specificity
of ultrasonography are 99.1% and 91.7%, respectively. For comput-
ed tomography, sensitivity is reported as 96.4% and specificity is re-
ported as 95.4% (15). There are several laboratory markers evaluated
for the diagnosis of AA. C-reactive protein and leukocyte counts are

Table 1. Demographic data, mean hemoglobin, leukocyte count,
and CA125 levels of the cases and controls

Case Control p*
Age (mean=SD) 29.6+11 | 259+4 | 0.061
Hemoglobin level (g/dL) (mean+SD) | 14.2+1.1 | 143+0.9 | 0.869
Leukocyte count (mean+SD) 11.9+1.04 | 7.4+2.1 | 0.001
CA-125 level (mean=SD) 9.8+9.3 | 4.6+1.5 | 0.001

*Student t-test. SD: standard deviation

Table 2. Distribution of pathological diagnosis of the cases

n %
Simple appendicitis 22 59.5
Gangrenous appendicitis 10 27
Perforated appendicitis 5 135

Figure 1. CA125 values according to group

Figure 2. ROC curve for CA125 value for diagnosis of acute
appendicitis
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routinely used at emergency departments. Other inflammatory me-
diators like interleukins and procalcitonin are evaluated for diagnosis
of AA (3, 4). However, in a meta-analysis they found no useful effect
of several mediators on AA diagnosis (3).

The gold standard treatment for AA is appendectomy; howev-
er, recent literature shows that uncomplicated cases can be treated
medically. There are several reports on the medical treatment of AA.
A recent meta-analysis reported that medical treatment can be cho-
sen in uncomplicated cases (16). In studies evaluating the antibiotic
treatment of AA, the main debate is that the negative appendicitis
rate is not known. Traditionally, the negative appendectomy rate is
about 15%, which can decrease to 10% with the use of computed
tomography (17). However, in trials with only antibiotic treatment,
determination of the exact negative case rate is impossible. There-
fore, there is a need for certain diagnosis of AA. The Alvarado score is
a widely-used scoring system for the diagnosis of AA (18). However,
the sensitivity of this scoring system is low in cases with low scores. In
a study, the low modified Alvarado score was less sensitive compared
with unstructured clinical judgment (19).

CA125 is glycoprotein mainly secreted from mesothelial cells. It
is commonly used as a tumor marker for gynecological cancer. How-
ever, it secretion from peritoneal epithelium in case of inflammation
is demonstrated by in vitro studies (9). According to Basaran (20), the
main debate is thatCA125 secretion begins six hours after the onset
of inflammation. In AA, both visceral and parietal peritoneum are af-
fected. Therefore, theoretically, at the time of diagnosis, CA125 levels
should be elevated. Berger et al. (10) evaluated the relation between
AA and CA125.They reported that CA125 levels were higher in cases
with AA than in cases without AA. Moreover, they reported that there
is a positive correlation with disease severity. Similarly, Cetinkaya
et al. (21) evaluated the relation between CA125 and perforated
AA. They concluded that high levels of CA125 may show perforat-
ed cases. They reported the cutoff value for the diagnosis of com-
plicated AA as 35 U/mL, with the sensitivity, specificity, and PPVs of
60%, 100%, and 100%, respectively. Recent study demonstrates that
CA125 serum levels can help to diagnose AA patients.

Study limitations

The main limitation of the current study is that only male cases
were included. However, it is very difficult to differentiate the fluctua-
tions during the menstrual cycles of female cases. Large-scale studies
may answer this question by analyzing the cases at the same period
of the menstrual cycle.

Conclusion
In this study, we did not evaluate the correlation with the disease

severity. However, we consider that CA125 levels can be used as a
marker of AA in cases with clinical doubt.
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Abstract

Aim: We aimed to evaluate the effects of genetic polymorphisms on the frequency of application to the emergency service and on the complications with

use of warfarin in this study.

Materials and Methods: Seventy patients were included in the study. Two groups were composed: one group of 40 patients who used warfarin and with
international normalized ratios (INRs) 3.5 IU and a second group of 30 control group patients with normal INR levels. Blood samples were examined through

the warfarin dosage sensitivity test.

Results: VKORC 1 heterozygote type AG was the most frequently seen allele in 17 of the haplotype patients (42.5%), in 12 of the control group patients
(40%), in 21 of the CYP2C9 *1/*1 patients (52.5%), and in 17 of the CYP2C9 *1/*1 control group patients. No statistically significant difference was identified
between the groups (p>0.05). No statistically significant relationship was established as regards the frequency of emergency service visits and bleeding

complications with CYP2C9 and VKORC 1 genes.

Conclusion: The most common haplotypes VKORC 1 heterozygote type AG and CYP2C9 *1/*1. No relationship was identified between INR levels and VKORC
1 and CYP2C9 haplotypes. These genes have no effect on bleeding and frequent applications of emergency service.

Keywords: Warfarin, gene polymorphism, emergency service, VKORC 1, CYP2C9

Introduction

Warfarin is a most commonly drug used for the prophylaxis
and treatment of venous and arterial thromboembolism. It is now
known that genetic factors also play a part in the effect mechanism
of warfarin (1). So far, nearly 30 genes have been reported con-
cerning the pharmacokinetics of warfarin. Cytochrome P450 2C9
(CYP2C9), vitamin K epoxide reductase complex subunit 1 gene
(VKORC1) genes, and their polymorphisms are the ones that have
the closest relationship with warfarin (2-4). VKORC1 is a gene and its
polymorphism belonging to vitamin K epoxide reductase enzyme
enabling vitamin K to be formed from reduced vitamin K epoxide.
It has recently been reported that there are a lack of a resistance to
warfarin (2), whereas the most common mutations that affect the
dosage regulation of warfarin in VKORC 1 genotypes are 1173, 3730,
and -1639 single nucleotide polymorphisms (5-8). Another import-
ant genetic factor is CYP2C9, a liver enzyme that plays a role in the

oxidative metabolism of many other drugs as well as warfarin, and
a series of gene polymorphisms were identified in the CYP2C9 gene
area (3, 4). It has been demonstrated that these polymorphisms
lead to difficulty in achieving a stable dosage in patients using war-
farin, a decrease in the dosage requirement for warfarin, and a high
risk of bleeding at an earlier period of drug use (8). The American
Food and Drug Administration recommended that the starting dos-
age of warfarin should be regulated in accordance with the CYP2C9
and VKORC1 genotypes (5). This study aims to evaluate whether the
patients who applied to the emergency unit with supratherapeu-
tic international normalized ratio (INR) levels after using warfarin
were different as regards CYP2C9 and VKORC1 genetic polymor-
phisms than the control group patients with therapeutic INR levels.
| addition, this study attempts to reveal the effects of CYP2C9 and
VKORC1 genetic polymorphisms on warfarin dosages, the frequen-
cy of application to the emergency unit, and the complications that
develop due to use of warfarin.
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Materials and Methods

Study design

The study was a prospective clinical study. After obtaining the
approval of the local ethical board, we conducted the study at the
Emergency Service of Kegidren Training and Research Hospital be-
tween December 15, 2015, and January 1, 2016. Seventy patients
who applied to our emergency department for any complaints or for
INR control were included the study. Forty patients who had been
using warfarin for more than one month and who had INR levels of
3.5 or more were included consecutively in the case group. A con-
trol group consisting of 30 patients was included for comparison.
The control group was composed of patients who had applied to the
emergency service for INR control and who did not have any warfa-
rin overdose (their INR levels were below 3.5). After the patients and
their relatives were informed about the situation, the patients for
whom confirmation was obtained were taken into the study.

The excluded criteria

Patients who were under the age of 18, who had been using
warfarin for less than one month, who were using amiodarone, fu-
rosemide, heparin, quinolone, metronidazole, omeprazole, sulfony-
lureas, phenytoin, and tricyclic anti-depressants, and who had an
infection were excluded from the study.

Analysis of blood samples

Three milliliters of blood were taken into tubes with sterile eth-
ylenediamine tetraacetic acid. Isolation of genomic DNA was carried
out from the blood samples, following an algorithm, and the distri-
bution of CYP2C9 and VKORC1 alleles between the patients and their
relationship with the other variables were examined.

CYP2C9 and VKORC1 alleles

In our study, we used the PGX-Thrombo Strip Assay (Vienna,
Austria) test for laboratory and examined VKORC1-1639 G>A mutant
and wild type, CYP2C9 1075 A>C mutant and wild type, and CYP2C9
430 C>T mutant and wild type alleles.

The presence of polymorphism in the patients is demonstrated
inTable 1.

Table 1. Types of polymorphism

Wild type line | Mutant line Genotype
Normal Positive Negative Normal
Heterozygote Positive Positive Heterozygote
Homozygote Negative Positive Homozygote mutant

VKORC 1 genotypes

-1639 G>A, expressed as VKORC 1 AA, is made up of homozy-
gote mutant genotypes,

-1639 G>A, expressed as VKORC 1 AG, is made up of heterozy-
gote genotypes, and

-1639 G>A, expressed as VKORC 1 GG, is made up of homozy-
gote normal (wild) genotypes.

CYP2C9 genotypes

CYP2C9 alleles formed through the mutations of 430 C>T and
1075 A>C are shown in Figure 1 as *1 (wild type), ¥2 and *3. Homo-
zygotes and heterozygotes are shown as *1/*1, ¥1/¥2, *¥1/* 3, *2 /* 2,
and *2/*3.

Statistical analysis

The statistical analysis of the study was carried out with the IBM
Statistical Package for the Social Sciences (IBM SPSS Statistics, Ar-
monk, NY, USA) version 20.0 package program. In order to evaluate
the compatibility of the distribution of alleles and haplotypes with
the normal distribution, the Shapiro-Wilk test was employed. For the
data that were compatible with the normal distribution, Student t-test
was used. For the data that were not compatible, the Mann-Whitney
U test was utilized. Descriptive statistics were shown in the form of
mean = standard deviation or median (minimum to maximum) for
interrupted and continuous numeric variables. Categorical variables
were shown in the form of case number and percentage (%). Pear-
son’s X2 test was used for the evaluation of categorical variables. Lo-
gistic regression analysis was conducted to compare each polymor-
phism and the average warfarine dosage of the patients.

Results

Seventy patients who aged 18-80 were taken into our study. The
demographic features of the patients are shown in Table 2.

Vitamin K epoxide reductase complex subunit 1 heterozygote
type AG haplotype was the most commonly seen allele identified
in 17 patients in the patient group (42.5%) and in 12 patients in the
control group (40%), whereas CYP2C9 *1/*1 was the most common-
ly seen allele identified in 21 patients in the patient group (52.5%)
and CYP2C9 *1/*1 was the most commonly seen allele found in 17
patients in the control group (56.7%). No statistical difference was
detected between the groups (p>0.05) (Table 3).

In terms of INR levels of the patient group, no statistical differ-
ence was found between VKORC 1 and CYP2C9 haplotypes (p=0.305
and p=0.088, respectively), whereas a significant difference was
found on weekly warfarin dosages of VKORC 1 homozygote normal
GG and CYP2C9 *1/*1 homozygote normal (wild) carriers (p=0.02
and p=0.034, respectively) (Table 4).

Figure 1. CYP2C9 genotypes
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Table 2. Clinical characteristics of study

Table 4. The relationship with the weekly warfarin dose and INR of
genotypes in case groups

Case, n (%) |Control, n (%) P
Sex, n (%)
Female 31(77.5) 22(73.3) 0.687
Male 9(22.5) 8(26.7)
Age median (IQR 25-75) | 76 (50-80) 68.5(50-80) | 0.012
Comorbidity, n (%)
Diabetes mellitus 8(20) 10(33.3) 0.207
Hypertension 26 (65) 22(73.3) 0.457
Coronary artery disease 16 (40) 14 (46.7) 0.577
Other 19 (47.5) 10(33.3) 0.234
Indication for warfarin
therapy, n (%)
Atrial fibrillation 17 (42.5) 9(30) 0.010
Heart valve replacement 9(22.5) 17 (56.7)
Thromboembolism 14 (35) 4(13.3)
Bleeding, n (%) 17(42.5) 1(3.3) -
Bleeding field, n (%)
Gastrointestinal bleeding 5(12.5)
Hematuria 2(5) -
Epistaxis 2(5) 1(3.3)
Skin 2(5)
Hemoptysis 1(2.5)
Other 2(5)
The number of overdose
in the last year (%)
0 - 19 (63.3)
1 time 25(62.5) 6(20)
2 times 11(27.5) 4(13.3)
3 times and higher 4(4) 1(3.3) <0.05
IQR: interquartile range
Table 3. Distribution of CYP2C9 and VKORC1 genotypes
Frequency, Frequency,

Genotype n (%) case n (%) control P
VKORC 1 AA 14 (35) 9(30)

AG 17 (42.5) 12 (40)

GG 9(22.5) 9(30) 0.53
CYP2C9 *1/* 21(52.5) 17 (56.7)

Others 19 (47.5) 13(53.7) 0.630

*3 haplotypes

VKORCT1: vitamin K epoxide reductase complex subunit 1 gene; CYP2C9:
cytochrome P450 2C9; Others: CYP2C9 *1 /*2, %1/ *3,%2/ *2,%2/ *3,*3 /

INR median Weekly warfarin dose median
(min-max) (min-max)
Genotypes Case P Case P
VKORC 1
AA 8.36(3.83-15.63) | 0.3 26.2 (17.5-35) 0.02
AG 7.76 (4.03-15) 30(13.75-35) 35 (17.5-45)
GG 4.82(3.62-13.48)
CYP2C9
*1/*1 8.77 (3.62-15) |0.08 35(17.5-40)
Others 2.32(3.83-15.63) 27,5(17.5-40) 0.03
VKORC1: vitamin K epoxide reductase complex subunit 1 gene; CYP2C9:
cytochrome P450 2C9; INR: international normalized ratio; Others: CYP2C9
*1/%2,*1/%3,%2/*2,*2/*3, *3/*3 haplotypes

When the number of visits by the patients to the emergency ser-
vice was evaluated, it was shown that patients from the case group
had more frequest admission to emergency service. (p=0.001) (Ta-
ble 2). In terms of the frequency of visits to the emergency service,
no statistical difference was found either for CYP2C9 or for VKORC 1
(Table 5).

Gastrointestinal bleeding was the most frequently observed
form of bleeding . Complications due to bleeding were present in pa-
tient group, whereas it was observed in 17 patients in the case group
(42.5%). No statistical difference was established between CYP2C9
and VKORC 1 haplotypes in terms of complications due to bleeding
(p>0.05 and p=0.576, respectively) (Table 6).

Finally, when we evaluated to association between the average
warfarin dosage of the patients and the gene polymorphism by lo-
gistic regression analysis, we did not find any correlation (p=0.2).

Discussion

In our study, in which we evaluated the effect of CYP2C9, VKORC1
genetic polymorphisms, warfarin dosages and complications, no dif-
ference was observed between the patient and control groups in
terms of haplotypes in warfarin-using patients. Moreover, it was seen
that carriers of VKORC 1 homozygote normal GG and CYP2C9 *1/*1
homozygote normal (wild) had a higher dosage requirement for war-
farin compared with the other genotypes. No relationship was found
between INR levels and VKORC 1 and CYP2C9 haplotypes. VKORC
1 and CYP2C9 had no effect on bleeding and frequent visits to the
emergency services.

There are two points that require particular attention in patients
using warfarin during the process of treatment: (1) specifying an ef-
fective and safe stable dosage in the first months of the treatment,
during which bleeding is particularly frequent, and (2) regulating this
continual dosage in accordance with any change in the diet, weight,
any new disease or additional drugs. Recent studies have revealed
that genetic factors should also evaluate, as well as these factors (9).
So, far, nearly 30 genes have been reported in association with war-
farin pharmacogenetics. CYP2C9 and VKORC1 genes are the genes
with the highest association with warfarin (2-4).
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Table 5. The relationship between recurrent admission due to warfarin overdose of VKORC1 and CYP2C9 genotypes

VKORC 1 CYP2C9
Recurrent admission AA AG GG p *1/*1 Others p
None 6 (8.6%) 6 (8.6%) 7 (10%) 12(17.1%) 7 (10%)
1 time 8(11.4%) 14 (20%) 9(12.9%) 0.268 17 (24.3%) 14 (20%) 0.52
2 and more 9 (12.9%) 9(12.9%) 2(2.9%) 19 (12.9%) 11 (15.7%)
Total 23 (32.9%) 29 (41.4%) 18 (25.7%) 38 (54.3%) 32 (45.7%)
VKORC1: vitamin K epoxide reductase complex subunit 1 gene; CYP2C9: cytochrome P450 2C9; Others: CYP2C9 *1/*2, ¥1/*3, *¥2/*2, *2/*3, *3/*3 haplotypes

Table 6. The relationship between bleeding complications of VKORC1 and CYP2C9 genotypes

VKORC 1 CYP2C9
Bleeding AA AG GG p *1/*1 Others p
Yes 6 (8.6%) 9 (12.9%) 3(4.3%) 10 (14.3%) 8(11.4%)
No 17 (24.3%) 20 (28.6%) 15 (21.4%) 0.57 28 (40%) 24 (34.3%) >0.05
Total 23(32.9%) 29 (41.4%) 18 (25.7%) 38(54.3%) 32 (45.7%)

VKORC1: vitamin K epoxide reductase complex subunit 1 gene; CYP2C9: cytochrome P4502C9; Others: CYP2C9 *1/*2, *1/*3, *2/*2, *2/*3, *3/*3 haplotypes

The prevalence of CYP2C9 and VKORC1 alleles varies with ethnic
groups. In our study, we found that CYP2C9 *1/*1 haplotype was at a
rate of 54.3%, and we identified it more commonly than we identified
the other five haplotypes. While CYP2C9 *5 and *6 alleles were more
prevalent in African society, the prevalence of CYP2C9 *2 and CY-
P2C9 *3 was found to be lower among Chinese and Malaysian people
(10). There is considerable research in the literature demonstrating
that genetic polymorphisms of CYP2C9 *2 and CYP2C9 *3 reduce
the dosage requirement of warfarin (11-13). In Sanderson’s study,
CYP2C9 *2 genetic polymorphism reduced the dosage requirement
by 17%, while CYP2C9 *3 genetic polymorphism reduced the dosage
requirement by 37% (11). Similarly in the study by Lindh et al. (12)
CYP2C9 *1/*1 carriers had a reduced dosage requirement compared
with the other carriers (12). Also in our study, when CYP2C9 *1/*1
(homozygote normal) carriers were compared with the other carriers,
no significant difference was observed as regards warfarin dosage
requirement, as has been demonstrated in the literature.

The VKORC 1 allele most frequently seen in our study was het-
erozygote type AG haplotype, but in VKORC 1 genotypes, the most
common mutation that affected the dosage regulation were 1173,
3730, and —1639 single nucleotide polymorphisms (5-7). Among
Japanese people, while the ratio of VKORC1 -1639 G/G homozygote
normal was extremely high (79.4%), the ratio of -1639 A/A homo-
zygote mutant was negligibly low (0.8%) (6). In a study conducted
by Gan et al. (14) revealed that VKORC 1 genetic polymorphism was
quite common among Chinese and Malaysian people, but it had a
low ratio among Indian people. These polymorphisms, which were
identified in the VKORC 1 gene, could change the dosage require-
ment for warfarin. Ozer et al. (13), stated that VKORC1 -1639 G > A
polymorphisms had the most important role. Similarly, in a study by
Gan et al. demonstrated that patients with the GG genotype in the
gene area of VKORC1 -1639 G > A had the highest dosage require-
ment for warfarin, patients with the AG genotype had a moderate
dosage requirement for warfarin, and patients with the AA genotype
had the lowest dosage requirement for warfarin (14).

Also in our study, a statistically significant difference was de-
tected between haplotypes as regards warfarin dosage requirement
both in the case group, in which the effect of overdose was seen at
the time of the application, and in the control group, in which the
ideal dosage was supposedly reached and no effect of overdose was
seen. It was determined that while a higher dosage of warfarin was
needed for VKORC 1 GG carriers, a lower dosage of warfarin was re-
quired for VKORC 1 AA carriers.

Warfarin is used in different indications and in increasing
amounts today increases the likelihood of its side effects as well as
its benefits (15). The most serious side effect resulting from an over-
dose of warfarin treatment is bleeding. When we evaluated the role
of CYP2C9 and VKORC1 genetic polymorphisms in frequent applica-
tions to the emergency service and bleeding complications, we were
unable to detect any effects of CYP2C9 and VKORC 1 haplotypes in
terms of bleeding and frequent applications to the emergency ser-
vice. We think that this may stem from the low number of the pa-
tients in our study.

Study limitations

Our study is a single-center study. The number of cases is low.
Another limitation of our study is the fact that there were age differ-
ences between the patients in the patient and control groups. Apart
from genetic factors, there are a number of factors that have an effect
on the pharmacogenetics of warfarin. Among them, age is the lead-
ing factor. In our study, the difference in ages between the groups,
as well as genetic polymorphism, might have had an effect on the
weekly warfarin dosage that the patients used.

Conclusion

In this study, we could not clarify the effects of genetic polymor-
phisms on warfarin overdose and associated complications in emer-
gency services. This may have to do with the low number of patients
in our study. Further studies that include more patients and through
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which better results could be obtained with respect to cost and effi-
ciency are required.
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Comparison of the AIMS-65 Score with the Glasgow-Blatchford Score
in Upper Gastrointestinal Bleed in the Emergency Department
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Abstract

Aim: Upper gastrointestinal (UGI) bleed can be a life-threatening condition commonly seen in the emergency department (ED). Hence, to efficiently allot
resources, optimize care, and ascertain the disposition of the patient, it is important to determine the severity of UGI bleeding. The objective of the study is
to compare patients presenting with UGI bleeding with both the AIMS-65 and GBS to determine most appropriate score in prognosticating clinical outcomes
and to identify high-risk patients needing transfusion of blood, endoscopic intervention, and admission to an intensive care unit (ICU) from the ED.

Materials and Methods: A prospective, observational study of patients presenting with an UGI bleed from April 2014 to June 2015. All patients above 18
years of age presenting to the ED with hematemesis, melena, or having blood on nasogastric aspirate are enrolled into the study. Patients aged less than 18
years with hemoptysis, hematochezia, or traumatic oral bleeding were excluded. The AIMS-65 and GBS were calculated for all patients and correlated with
the duration of their stay in the hospital, mortality, the need for blood transfusion and endoscopy.

Results: Of the 138 UGl bleeding patients, 37% had esophageal varices and 23% had peptic ulcer disease. The GBS was better than the AIMS-65 in predict-
ing the need for blood transfusion. Compared with the GBS, the AIMS-65 score was statistically significant in prognosticating mortality in-hospital and the
patient’s disposition to the ward or an intensive care unit.

Conclusion: The AIMS-65 score is a simple, appropriate, non-endoscopic risk score that can be employed in patients with acute UGI bleeding, aiding in
triage, early decision-making, and proper disposition from the ED.

Keywords: Upper gastrointestinal bleed, gastrointestinal hemorrhage, UGI bleed, Glasgow-Blatchford Score, AIMS-65, endoscopic intervention, ICU Care,

blood transfusion, disposition from ED, emergency department

Introduction

Upper gastrointestinal (UGI) bleed is a common life-threatening
condition seen in the emergency department (ED) (1-3). A careful as-
sessment is mandatory to determine the risk of re-bleeding or death
(3). The incidence of UGI bleeding is 50-170 per 100,000 people per
year (4). The American College of Gastroenterology practice guide-
line (5) advises that risk assessment should be done to aid the clini-
cian in making the all-important decision regarding the disposition
of the patient (6).

Not all UGI bleeds require an emergency intervention (7, 8). Even
though patients with UGI bleed are admitted and managed with in-
patient care and endoscopy, this approach is controversial due to the
use of a substantial number of resources. Various risk scoring meth-
ods for UGI bleeding have been generated and used to predict the

need for intervention or survival and to develop a standard manage-
ment strategy (7, 9-14). An endoscopy-based triage is suggested to
reduce cost and stay in hospitals (15), but it is rarely practiced due to
the regular unavailability of emergency endoscopy. In such places, a
scoring system dependent on clinical features would be desirable for
the ED physician (16, 17).

The Glasgow-Blatchford risk score (11) (GBS) and the pre- and
post-endoscopic Rockall score (7) have been compared to predict
clinical outcomes such as 30-day mortality, the need for hospi-
tal-based intervention, blood transfusion, the likelihood of re-bleed-
ing, surgical intervention and, the suitability for early discharge. De-
spite its limitations, the GBS (11, 18) is still comparable or better than
the Rockall score (19-23), and encouraging GBS use in routine risk
stratification.

The AIMS-65 score was derived from a comprehensive database
and validated to predict inpatient mortality (14). The AIMS-65 is sim-
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pler, as it is not weighted and does not require endoscopic findings,
thus making it easier to remember and use AIMS-65 score (24). The
AIMS-65 does not rely on medical history. Only laboratory investiga-
tions commonly performed in an ED and the mental health status of
the patient are required.

The objective of this study is to compare patients presenting with
UGI bleeding with both the AIMS-65 and GBS to determine the most
appropriate score used in prognosticating clinical outcomes and to
identify high-risk patients needing transfusion of blood, endoscopic
intervention, and admission to an intensive care unit (ICU) from the
ED.

Materials and Methods

A prospective, observational study of all patients presenting with
UGl bleeding, registered in the ED of a tertiary care university teach-
ing hospital in Chennai, India, which has an annual input of 30,000
patients. The study was conducted over a period of 15 months from
April 2014 to June 2015. All patients above the age of 18, presenting
to the ED with complaints of hematemesis, melena or having blood
on nasogastric aspirate were enrolled in the study.

Patients aged less than 18 years with a history of hemoptysis, he-
matochezia, and traumatic oral bleeding were excluded.

Methodology

Once a patient was identified as having UGI bleeding, the treat-
ing emergency physician would enter the details of the patients
into a preformatted questionnaire. The patient’s demographic data,
comorbid illness, Glasgow Coma Scale (GCS) score, previous history
of surgery/bleeding, history of melena, syncope, vital signs, and the
initial investigation values were entered in the questionnaire. The
disposition and the clinical outcomes of the patients were also re-
corded.

As part of the acute care and resuscitation, all UGI bleeding pa-
tients received intravenous proton pump inhibitor therapy as a stan-
dardized treatment, and patients with variceal hemorrhage received
vasoactive therapy with octreotide or somatostatin. A medical gas-
troenterologist admitted these patients and decided the need for
endoscopy, the timing of endoscopy, and the disposition to the ICU
or ward.

Patients who were admitted to the ICU or required blood trans-
fusion were considered high-risk patients. All causes of death during
hospitalization were considered mortality, while morbidity was relat-
ed to the number of days of hospitalization. Only the patient data
recorded at the time of presentation to the ED were utilized for the
study analysis.

Both the AIMS-65 and GBS were calculated for all patients in-
cluded in the study, based on the original study criteria (11, 14). The
indication for blood transfusion was defined as 30-40% blood loss
(1500-2000 mL). The admission criteria was defined as (a) age =60
years, (b) witnessed hematemesis or hematochezia (suspected con-
tinued bleeding), (c) hemodynamic disturbance (SBP <100 mmHg or
heart rate >100 bpm), and (d) patients with a known liver disease or
varices. The exact study definition for the need of endoscopy, admis-
sion to the ICU, and the time for endoscopy was not defined as it was
at the discretion of the treating gastroenterologist.

The GBS is derived using the patient’s hemoglobin and blood
urea nitrogen levels; vital signs like systolic blood pressure and heart

rate; and history of syncope, melena, cardiac failure, or hepatic dis-
ease (11). The score ranges from 0 to a maximum of 23 (Table 1). The
GBS had previously been validated with a suitable cutoff of less than
2 for low-risk patients (8, 25, 26).

The AIMS-65 score is derived using the patient’s age (>65 years),
blood pressure, GCS score, INR, and albumin levels (14). Each criteri-
on is given a point, and the score ranged from 0 to a maximum of 5
(Table 2). Only a few validation studies have previously been done
for the AIMS-65.

Statistical analysis

The data collected in the preformatted questionnaire were en-
tered into a spreadsheet (Microsoft Office Excel 2007; Microsoft Cor-
poration, Redmond, WA, USA). For categorical variables, descriptive
analysis like frequency and percentage were calculated. Moreover,
for continuous data, the mean and standard deviation were derived.
The sensitivity, specificity, positive predictive value (PPV), and neg-

Table 1. Glasgow-Blatchford score for assessing the severity of UGI
bleeding

Admission Risk Marker Score
Blood Urea (mmol/L) <6.5-7.9 2
899 3
10-24.9 4
=25 6
Hemoglobin-Men (g/dL) =12 1
10-11.9 3
<10 6
Hemoglobin-Women (g/dL) >10 1
<10 6
Systolic Blood Pressure (mmHg) =100 1
90-99 2
<90 3
Other Markers Pulse =100 1
Melena 1
Syncope 2
Liver Disease 2
Heart Failure 2
Table 2. The AIM65 score for assessing the severity of UGI bleeding
Feature Score
Albumin less than 3.0 g/dL (30 g/L) 1 Point
INR greater than 1.5 1 Point
Altered mental status (Glasgow Coma score
less than 14, disorientation, lethargy, stupor, or coma) 1 Point
Systolic blood pressure of 90 mmHg or less 1 Point
Age older than 65 years 1 Point
Total Score: 0-5
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Figure 1. A flowchart Comparing AIMS-65 Vs GBS Scores against five outcomes

ative predictive value (NPV) were analyzed to assess the predictive
accuracy of the study outcome using the area under the receiver-op-
erating characteristic (ROC) curve. A p-value of 0.05 was considered
as a significant level. Statistical analysis was done using statistical
software (IBM SPSS version 23.0; Armonk, NY, USA). This study was
approved by the institutional ethics committee, and a written con-
sent was taken from each patient or his/her attendant in both English
and his/her mother tongue.

Results

A total of 138 patients were included in the study (Figure 1).
Eighty-three percent of the patients in the study were male, with
42% of the patients aged between 61 and 80 years, with ages rang-
ing from 18 to 89 years. Systolic blood pressure <120 mmHg was ob-
served in 70% of the patients, diastolic blood pressure <80 mmHg
was observed in 74% of the patients, and tachycardia was present in
62% of the patients. Among the 138 patients with UGI bleeding, 89%
presented with a history of melena, 26% presented with the history
of syncope, and 15.2% had associated hepatic diseases. Seventy-two
percent of patients presented with a GCS of 15. Abnormal BUN levels
were observed in 58% of the patients, 61.6% had abnormal albumin
levels, and 71% had elevated INRs of more than 1.2 (Table 3). The
data of performance (sensitivity and specificity) were calculated in
our study with a cut off score of 1.5 for the AIMS-65 score and 8.5 for
the GBS.

It was observed that 51% of the patients (71/138) received a
blood transfusion (Table 4). The AIMS-65 score predicted that 42
patients required a blood transfusion, whereas the GBS predicted
that 43 patients needed blood transfusions (p=0.001). The GBS is the
optimal choice, even though both the AIMS-65 score and the GBS
have an acceptable prediction rate for classifying a patient’s need for
blood transfusion (Figure 2).

In our study, 66.7% of patients (92/138) were stable enough
to be admitted to the ward, whereas 33.3% required admission
to the ICU (46/138). A comparison of both scoring systems was
made to predict the need for admission to the ICU (Figure 3).
The AIMS-65 score predicted that 31 patients required admis-
sion to the ICU; however, the GBS predicted that only 26 pa-
tients required admission to the ICU (p=0.001) (Table 5, 6). The
in-hospital mortality was 13.2% (18 patients). The AIMS-65 and
GBS were compared to predict mortality (Figure 4). The AIMS-
65 score with a high predictive power (AUC=0.672; p=0.019)
is significantly better with a sensitivity 72% and NPV of 90%.
However, the GBS (AUC=0.601; p=0.166) had a sensitivity of
56% and NPV 88%. We thus suggest that the AIMS-65 is the
optimal choice for predicting the need for admission to the ICU
and in-hospital mortality.

Endoscopy was performed for 79% of the patients (109/138),
32.1% (35/109) of whom required endoscopic intervention such as
banding, endotherapy, and adrenaline injection. The AIMS-65 score
predicted that 20 patients required intervention during endoscopy,
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Table 3. Demographic and clinical characteristic features of patients presenting with UGI bleeding

Frequency
No Feature (n=138) %
1. Age Up to 40 years 22 15.9
41-60 years 47 341
61-80 years 58 42
>80 years 1 8
2. Gender Male 115 83.3
Female 23 16.7
3. Systolic blood pressure <120 mmHg 96 69.6
>120 mmHg 42 304
4. Diastolic blood pressure <80 mmHg 102 739
>80 mmHg 36 26.1
5. Heart rate (beats per minute [bpm]) HR >100 bpm 86 623
HR <100 bpm 52 37.7
6. Melena Positive 123 89.1
Negative 15 10.9
7. Syncope Positive 36 26.1
Negative 102 739
8. Hepatic disease Positive 21 15.2
Negative 117 84.8
9. Cardiac disease Positive 13 9.4
Negative 125 90.6
10. Glasgow Coma Scale (GCS) Score 8orless 5 3.6
9to 14 33 239
15 100 725
1. Hemoglobin (Hb) <8 26 18.8
8-10 74 536
10.1-12 25 18.1
>12 13 94
12. Blood Urea Bitrogen (BUN) level Normal 58 42
Abnormal 80 58
13. INR Normal 40 29
Elevated 98 71
14. Albumin Normal 53 384
Abnormal 85 61.6

but the GBS predicted that 17 patients required intervention during
endoscopy (Figure 5). In our study, 73.9% had less than a seven-day
stay at the hospital, and 26.1% stayed more than seven days. The
AIMS-65 and GBS were used to predict the length of hospital stay
(Figure 6). The AIMS-65 score predicted that 18 patients required
more than seven days of hospital stay compared with the GBS of
14 patients. Neither score was statistically significant (p=0.277 and
p=0.474, respectively).

Discussion

A few EDs utilize risk stratification tools for managing UGI bleeds,
and no standard scoring system has been adopted, even though it
has been recommended in many guidelines and consensus state-
ments. The risk stratification scores should be simple, and accurate.
They should also be easy to remember, calculate, and apply at the
bedside by using clinical data obtained from the patient at presen-
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Table 4. Investigation and outcomes in patients presenting with UGI bleeding

Frequency
No Feature (n=138) %
1. Endoscopy performed Yes 109 79
No 29 21
2. Endoscopic findings Esophageal varices 42 37
Gastritis 18 16
Gastric ulcer 13 1
Esophagitis 12 1
Duodenal ulcer 10 9
Duodenitis 6 5
Esophageal ulcers 4 3
Other 9 8
3. Endoscopic intervention Yes 35 254
No 103 74.6
4. Endoscopic intervention Banding 30 85.7
Endotherapy 2 5.71
Adrenaline injection 3 857
5. Blood transfusion No 67 48.6
Yes 71 514
6. Disposition Ward 92 66.7
ICU 46 333
7. Days of stay in hospital <7 days 102 73.9
> days 36 26.1
8. Mortality Dead 18 13
Recovered 120 87

Figure 2. ROC comparing AIMS-65 and GBS scores predicting need  Figure 3. ROC comparing AIMS-65 and GBS scores predicting need
for blood transfusion in UGI Bleeding patients for ICU in UGI Bleeding patients
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Table 5. Comparison of sensitivity, specificity, PPV, and NPV for five different study outcome criteria between the AIMS-65 and GBS in UGI

bleeding patients

Accuracy | Sensitivity| Specificity PPV NPV Positive Negative

Study outcome criteria (%) (%) (%) (%) (%) likelihood likelihood
Disposition AIMS-65 63 67 60 46 79 1.7 0.6

GBS 56 56 55 39 72 13 0.8
Blood transfusion AIMS-65 60 59 61 62 58 1.5 0.7

GBS 63 61 64 64 61 1.7 0.6
Endoscopic intervention AIMS-65 55 57 53 29 79 1.2 0.8

GBS 51 49 51 25 75 1 1
Duration of hospital stay AIMS-65 51 50 51 26 74 1 1

GBS 46 40 48 21 70 0.8 1.2
In-hospital mortality AIMS-65 68 71 55 25 920 1.6 0.5

GBS 57 67 55 24 88 1.5 0.6
PPV: positive predictive value; NPV: negative predictive value.

Table 6. Comparison of ROC analysis for five different study outcome criteria between the AIMS-65 and GBS in UGI bleeding patients

Asymptotic 95% confidence interval

Study outcome criteria AUC* Std. error® Asymp. sig.* Lower bound Upper bound
ICU admission AIMS-65 0.668 0.050 0.001% 0.570 0.765
GBS 0.583 0.055 0.111 0475 0.692
Blood transfusion AIMS-65 0611 0.048 0.025° 0.517 0.705
GBS 0.660 0.046 0.001% 0.569 0.751
Endoscopic intervention AIMS-65 0.533 0.056 0.560 0.423 0.643
GBS 0.526 0.055 0.649 0419 0.633
Duration of hospital stay AIMS-65 0.460 0.054 0.474 0.354 0.566
GBS 0.439 0.054 0.277 0.333 0.545
In-hospital mortality AIMS-65 0.672 0.064 0.019% 0.547 0.798
GBS 0.601 0.064 0.166 0475 0.727

The cut-off points for the AIMS-65 and GBS were 1.5 and 8.5, respectively.

cally significant as p<0.05

*AUC: area under the curve; ': standard error (under the nonparametric assumption); *: asymptotic significance (null hypothesis: true area = 0.5); : statisti-

tation to the ED and give independent predictive knowledge if they
must be adopted widely (27, 28).

The most validated risk scores for UGI bleeding are the GBS and
the Rockall score. However, these scores are poorly implemented by
emergency physicians, as they have various limitations that include
the need for endoscopic data, complex calculations, and weighting.
The use of the AIMS-65 could help overcome the above limitations
and help standardize the management of patients with UGI bleed-
ing. The AIMS-65 is simple, acronym-based, easy to remember and
calculate, highly accurate, and non-weighed and uses parameters
easily and routinely collected in the ED (14). Like previous studies,
this study validates the AIMS-65 score as an accurate risk stratifica-
tion score in patients presenting with UGI bleeding.

Of the 138 patients included in this study, the majority of patients
(42%) were aged between 61 to 80 years, with a median age of 67

years. In their studies, Cheng et al. (29) and Nakamura et al. (30) had
a similar median age of 56 years and 66 years, respectively. In our
study, 83% of males were affected with UGI bleeding compared with
17% of females. Similarly, Hyett et al. (5) and Nakamura et al. (30) also
suggested that males presented to the ED with UGI bleeding more
often than females did.

In our study, 15.2% of patients suffered from hepatic disease, and
9.4% of patients suffered from the cardiac disease. In contrast, in the
retrospective study by LeCleire et al. in France (31), 21.9% of patients
with UGI bleeding had hepatic disease. However, in the retrospective
study by Dicu et al. in Romania, 58% of patients with UGI bleeding
had cardiac disorders. Our study sample had fewer patients with he-
patic disease than the above two studies, which can be a limitation
in our findings. This difference between our study and the findings
of Dicu et al. (3) and LeCleire et al. (31) may be due to the difference
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Figure 4. ROC comparing AIMS-65 and GBS scores predicting morta-
lity in UGI Bleeding patients

Figure 5. ROC comparing AIMS-65 and GBS scores predicting endos-
copic intervention in UGI Bleeding patients

in the geographical location and food and lifestyle habits of the pa-
tients.

In our study, endoscopy was performed on 78.9% of patients, with
a few patients being unstable or unwilling to undergo the procedure.
Esophageal varices (37%) were the most common finding, followed
by gastritis (16%), among those who had endoscopy for UGI bleed-
ing. Similarly, Alema et al. (32), in their study of 224 patients, recorded
that 40.6% suffered from esophageal varices, and Yaka et al. (17), in
their study of 254 patients, showed that 16.5% of their patients had
gastritis. However, Dicu et al. (3) also revealed that 41.4% of patients
had gastric/duodenal ulcers and that only 27.9% had esophageal
varices. Yaka et al. (17) observed that 34.6% of patients had gastric/
duodenal ulcers and that only 9.4% had esophageal varices.

A total of 71 patients (51%) received blood transfusion either in
the ED, the ICU, or wards. Previous studies have shown that for pre-
dicting the need for a blood transfusion, the GBS was better than

Figure 6. ROC comparing AIMS-65 and GBS scores predicting length
of hospital stay in UGI Bleeding patients

other scores (3, 17, 20). A comparison of both scores for prognosti-
cating the need for transfusion shows that the GBS has a higher pre-
dictive power than the AIMS-65 score (AUC=0.660 vs. AUC=0.611;
p=0.001). The GBS is the optimal choice, even though both the scores
have an acceptable prediction rate for classifying a patient’s need for
blood transfusion. Yaka et al. (17), in their study of 254 patients, also
suggested that the GBS was better than the AIMS-65 in prognosti-
cating the need for a blood transfusion (AUC=0.904 vs. AUC=0.796;
p<0.001). Similarly, the results of our study also confirmed the supe-
riority of the GBS. Because the levels of hemoglobin at presentation
to the ED are included in the GBS, it is a superior predictor of need for
blood transfusion.

We found that 92 patients (66.7%) were stable enough to be ad-
mitted to the ward, whereas 46 patients (33.3%) required admission
to the ICU. A comparison of both scoring systems was made to pre-
dict the need for admission to the ICU. Our study established that the
AIMS-65 is better than the GBS (AUC=0.668 vs. AUC=0.583; p=0.001)
in predicting the need for admission to the ICU. Robertson et al. (24),
in their study of 424 patients, also demonstrated that the AIMS-65
is better than the GBS in prognosticating the need for admission to
the ICU (AUC=0.74 vs. AUC=0.70; p=0.001). Similarly, Hyett et al. (5)
ascertained that the AIMS-65 is better than the GBS (AUC=0.69 vs.
AUC=0.63; p=0.35) in predicting the need for admission to the ICU.

The in-hospital mortality was 18 patients (13.2%) in our study. It
was observed that there were no deaths in patients with an AIMS-65
score of 0, and the number of fatalities rose with increasing AIMS-
65 scores when both scores were compared to predict mortality. The
AIMS-65 score with a high predictive power is significantly better
than the GBS (AUC=0.672 vs. AUC=0.601; p=0.019). Similarly, Than-
dassery et al. (33) (AUC=0.74; p<0.001) and Hyett et al. (5) (AUC=0.93
vs AUC=0.68; p<0.001) observed that the AIMS-65 score was superior
to the GBS in prognosticating in-hospital mortality.

Of the 109 patients (79%) who had an endoscopy, 35 required
endoscopic intervention (32.1%) such as banding, endotherapy,
and adrenaline injection. A comparison to prognosticate the need
for intervention during endoscopy found the AIMS-65 has a superi-
or specificity (52%), whereas the GBS has a higher sensitivity (57%)
and a lower specificity 43%. Bryant et al. (34) suggested that the GBS
predicted the need for endoscopic intervention in their study of 888
patients in which 80% of patients had an endoscopy and 40.3% re-
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quired endoscopic therapy. Similarly, Yaka et al. (17), in their study of
254 patients, 83.1% of whom had an endoscopy and 19.3% of whom
required endoscopic intervention, found that the GBS had a better
prognosticating ability in ascertaining the need for an endoscopic
intervention. The difference between the findings of Yaka et al. (17)
and Bryant et al. (34) and those of our study may be explained by
the fact that esophageal varices were the predominant etiology of
UGl bleeding in our study population due to the different lifestyles of
patients in our part of the world.

In our study, 102 patients (73.9%) had less than a seven-day
stay at the hospital, and 36 patients (26.1%) stayed more than sev-
en days. The AIMS-65 score has a superior predictive value than the
GBS (AUC=0.460 vs. AUC=0.439) in predicting the length of hospital
stay. However, in predicting the duration of hospital stay, there was
no difference between the two scores (p=0.277 and p=0.474, respec-
tively). Hyett et al. (5) found that both scores could prognosticate the
duration of stay with higher scores predicting the longer length of
stay (AUC = 0.15 [range 0.06-0.23] for the AIMS-65 and AUC = 0.17
[range 0.07-0.26] for the GBS). However, in predicting the outcomes,
there was no difference between the AIMS-65 and GBS (p=0.151 and
p=0.67, respectively). This difference may be due to the late presenta-
tion of patients or the physician’s choice of management and timing
of discharge.

Neither the AIMS-65 or GBS could predict the need for endo-
scopic intervention and the duration of hospital stay. This may be ex-
plained by the fact that our study population had fewer patients with
chronic hepatic disease; the predominant etiology being esophageal
varices. This can be attributed to the late presentation of patients to
the ED due to lack of awareness. The need for endoscopy and the
time for endoscopy were not defined as they were at the discretion
of the treating gastroenterologist.

Study limitations

There were a few limitations in this study. The AIMS-65 was origi-
nally designed to predict mortality, whereas the GBS aimed to predict
the need for emergent endoscopy and blood transfusion. Evaluating
both scores on different outcomes is one of the major limitations.
Another limitation is that there were fewer chronic hepatic disease
patients in our study than in other studies. Moreover, this might be
the reason for very low AUROC values compared with other studies
discussed above. Not every patient with UGI bleeding underwent
endoscopy, as the individual medical gastroenterologist made the
decision on the need for an endoscopy and the type of intervention
required for each patient. The severity of the disease was not the only
factor that influenced the length of stay; patient’s financial condition,
and the physician’s judgment could have played a role in deciding
the length of hospital stay. The study was conducted in a single cen-
ter with protocols for the management of the ED, but the decisions
taken by the medical gastroenterologist such as time for endoscopy,
blood transfusion, and length of stay may not have been uniformly
protocol-driven. This may have influenced the results of predicting
the need for endoscopic intervention and the duration of residence
at the hospital equally in both the AIMS-65 and GBS.

Conclusion

In our study, in-hospital mortality was the primary outcome; ICU
disposition, the need for blood transfusion, endoscopic intervention,

and the length of stay were secondary outcome measures. On com-
paring the AIMS-65 score with the GBS in patients with UGI bleeding,
the AIMS-65 score was better in prognosticating the disposition of
patients either to the ward or an ICU and in predicting in-hospital
mortality. The GBS was only superior in prognosticating the need for
transfusion of blood in patients with UGI bleeding. However, both
scores could not predict the need for endoscopic intervention and
the duration of stay at the hospital.

The AIMS-65 score had higher accuracy for predicting ICU or
ward disposition and in-patient mortality. In conclusion, the AIMS-65
score is a simple, appropriate, non-endoscopic risk score that can be
employed in patients with acute UGI bleeding, aiding in triage, early
decision-making, and proper disposition from the ED. Therefore, the
AIMS-65 score can be effectively applied in the ED. However, further
studies may be required in multiple centers with a larger study pop-
ulation to validate the AIMS-65 score for the overall management of
patients with UGI bleeding.
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Abstract

Aim: Cardiopulmonary resuscitation (CPR) is an important and common intervention in emergency settings. In this article, we aimed to determine the char-
acteristics and outcomes of the patients on whom CPR was performed in the emergency department (ED).

Materials and Methods: We retrospectively investigated the medical records of 295 patients with cardiopulmonary arrest over a two-year period. The pa-
tient’s, age, sex, arrival time, route of arrival, reasons for admission, medical history, whether CPR was performed before arrival, whether intubation was per-
formed, whether CPR was performed after arrival, whether defibrillation was performed, whether rapid sequence intubation (RSI) was performed, outcome
(death, admission to an intensive care unit, an angiography unit, or a ward), and period of hospitalization were recorded.

Results: Most of the patients were brought by ambulance, and asystoly was the most common initial rhythm. In 182 patients, CPR was initiated before ad-
mission to the ED. All 26 patients with malignity died. Of the patients with a medical history of multiple diseases, 91.4% (n=32) died. RSI was performed in 19
patients (6.4%), and defibrillation was performed in 49 patients (16.6%). It was determined that 253 patients (85.8%) died after CPR.

Conclusion: In our study, asystoly was found to be the most common initial rhythm in patients with cardiopulmonary arrest. Our study also revealed that
patients with co-morbidity and patients requiring RSI had lower rates of survival.

Keywords: Emergency department, cardiac arrest, cardiopulmonary resuscitation

Introduction

Cardiopulmonary arrest (CPA) is defined as the sudden and un-
expected interruption of respiration and/or circulation (1). In clini-
cal practice, it refers to the “absence of cardiac mechanical activity.”
Clinical diagnosis is confirmed with unresponsiveness, pulselessness,
and apnea. The term “cardiopulmonary resuscitation” (CPR) refers to
interventions aimed to maintain vitality in a patient whose life is in-
terrupted (2). In the US, 250,000-400,000 cardiac death incidents are
reported annually. Cardiac deaths constitute 20% of all mortality in
the western world (3, 4).

Resuscitation of a patient with CPA is a time-sensitive process
that requires coordination between a number of health providers (5).
It is accepted that outcomes of CPR depend on three basic factors-
early and effective CPR, optimized response time, and early defibril-

lation. It is reported that early defibrillation within 5-7 minutes after
sudden cardiac arrest increases survival up to 30-45% (6). As the time
before CPR grows longer, the chance of survival decreases. Every ex-
tra minute decreases the survival rate by about 10% (7, 8).

In this study, our aim was to investigate the efficiency of updat-
ed CPR methods and Emergency Cardiac Care guidelines on the out-
comes of CPR.

Materials and Methods

In this cross-sectional retrospective study, medical records of pa-
tients of all ages who required CPR (n=295) in our emergency depart-
ment (ED) were investigated between January 1, 2010, and Decem-
ber 31, 2011. Those who died before arrival to our ED (n=11) were
excluded from the study.
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From the medical records, the patient’s age, sex, arrival time,
route of arrival, reasons for admission, medical history, whether CPR
was performed before arrival, whether intubation was performed,
whether CPR was performed after arrival, whether defibrillation was
performed, whether rapid sequence intubation (RSI) was performed,
outcome (death, admission to an intensive care unit, an angiography
unit, or a ward), and the period of hospitalization were recorded.

Statistical analysis

For the statistical analysis, the Statistical Package for the So-
cial Sciences (SPSS Inc.; Chicago, IL, USA) 15.0 program was used.
Descriptive statistics were given as median and standard deviation
for numeric variables and as number and percentage for categori-
cal variables. The chi-square and Fisher’s Exact tests were used for
comparing categorical variables. Because numerical variables were
not normally distributed between groups (Kolmogorov-Smirnov,
p<0.05), the Mann-Whitney U test was used when comparing two
groups and the Kruskal-Wallis H-analysis was used for comparing
more than two groups. A p value<0.05 was considered statistically
significant.

Results

Of the 295 patients involved, 110 (37.3%) were female and 185
(62.7%) were male. The mean age of the patients was 64.13+18.9
years, and the mean age of males was significantly lower than fe-
males (p<0.05). [95% Cl; (—14.5)-(-5.8)].

Patients were mostly admitted between 12:00 and 00:00
(n=187), and between the hours of 20:00 and 21:59 was the most
common time of admittance.

Of the 230 patients admitted to the resuscitation room at the
time of arrival, 78% had been brought by an ambulance.

When medical histories of the patients were investigated, it was
determined that 26 patients (8.8%) had a malignity such as a unique
disease and 35 patients (11.9%) had a history of multiple diseases. We
could not determine the medical histories of 172 patients (58.3%).

Asystoly was the most common rhythm at the time of arrival
(n=69, 23.4%) followed by ventricular fibrillation (VF) (n=31, 10.55%)
and pulseless electrical activity (PEA) (n=25, 8.5%).

Cardiopulmonary resuscitation was performed in 223 patients
(75.6%), and 195 (66.1%) were intubated only. In 182 patients, CPR
was initiated before admission to the ED.

Rapid sequence intubation was performed in 19 patients (6.4%),
and defibrillation was performed in 49 patients (16.6%).

It was determined that 253 patients (85.8%) died after CPR
(85.9% of the 159 male patients died and 85.5% of the 94 female pa-
tients died). The difference between the sexes was not statistically
significant (p>0.05).

All 26 patients with malignity died. Of the patients with a med-
ical history of multiple diseases, 91.4% (n=32) died. Comparisons of
these two variables with other parameters were statistically signifi-
cant (Table 1).

Of the 139 patients who arrived in an ambulance, 60.4% died,
and the mean length of hospital stay for patients arriving by ambu-
lance was 4.2+14.5 days.

The rhythms of 86 patients could not be determined. The sec-
ond-largest group was the asystoly group (n=63). Our study also
revealed that 83 of the patients with unshockable rhythm on admis-
sion died (88.3%). A statistical significance was seen when patients
were compared according to the initial rhythms (Table 2). Patients
with asystoly on admission had the longest length of stay in the hos-
pital when compared to other rhythms.

Patients who required RSI had a 0.24-fold greater risk of death
when compared to those who did not. This finding was statistically
significant (OR: 0.249, 95% Cl: 0.092-0.675).

When laboratory findings of the patients were evaluated, it was
determined that higher glucose levels were associated with higher
mortality. Other parameters did not affect the mortality rate.

Discussion

It is estimated that 60 million people die in the world annually,
and ischemic heart diseases are the most common cause of death
among adults (9-11). In the literature, the mean age of patients who
die due to cardiac arrest is reported to be 68 years (12). The mean
age of patients in our study was 64.1+19 years (60.3+19.2 years in
males, 70.5+£16.8 years in females). The lower age in our population is
thought to be linked to socioeconomic and geographic factors.

Table 1. Comparison of outcomes of patients according to co-morbidities

Outcome

Death Discharge Total
History n % n % n % p 95% CI
Malignity 26 100.0 - 0.0 26 100.0
Cardiac 16 69.6 7 304 23 100.0
Respiratory 6 75.0 2 25.0 8 100.0
Neurologic 6 85.7 1 143 7 100.0 0.000
Kidney 5 714 2 28.6 7 100.0 0.001 -
Others 10 58.8 7 41.2 17 100.0 0.001
Multiple 32 914 3 8.6 35 100.0
Unknown 153 88.9 19 1.1 172 100.0
Total 254 86.1 41 13.9 295 100.0
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Table 2. Outcomes of the patients according to initial rhythms
Initial rhythm Total
Unshockable Shockable Others
rhythm rhythm (SR+AF+
(Asystoly+PEA) (VF+PulselessVT) | Block+Unknown) Total
Outcome n % n % n % n % P 95% CI
n 83 469 23 13.0 71 40.1 177 100.0
Death
% 88.3 56.1 444 60.0
IcU n 6 8.1 13 176 55 74.3 74 100.0
% 6.4 31.7 344 25.1
n 4 129 2 6.5 25 80.6 31 100.0 0.001
Ward
% 43 49 15.6 10.5 0.001 -
. n 1 16.7 3 50.0 2 333 6 100.0 0.003
Angiography
% 1.1 73 1.3 44
n 0 0.0 0 0.0 7 100.0 7 100.0
Surgery
% 00 0.0 4.4 24
n 94 31.9 41 139 160 542 295 100.0
Total
% 100.0 100.0 100.0 100.0
PEA: pulseless electrical activity; VF: ventricular fibrillation; VT: ventricular tachycardia; SR: sinus rhythm; AF: atrial fibrillation; ICU: intensive care unit

In a study in Turkey, Erenler et al. (13) investigated trauma pa-
tients requiring CPR over a 5-year period and found the survival rate
to be 9.5%. In our study, 14.2% of the patients were successfully re-
suscitated and survived. The reason for the greater survival rate in
our study might be associated with the possibility of unpredictable
injuries that multiple-trauma patients might have.

In a study by Wuerz et al. (14), it was reported that age did not af-
fect the success of resuscitation. The main factors for success were re-
ported to be early CPR and advanced cardiac life support, and our re-
sults are in agreement with the literature. Seven patients discharged
after a successful resuscitation were over 80 years old.

In a study by Schears et al. (15), it was found that the success of
CPRin patients with comorbid diseases, terminal cancer, and irrevers-
ible disease was low. In our study, the success of CPR in 123 patients
with multiple diseases was lower than those with cancer alone.

Land ambulance was the most common route of arrival to the
ED (78.5%), and the least common route was air ambulance (4%). Al-
though there are reports in the literature that higher survival rates
are obtained in patients arriving by air ambulance, we found no sta-
tistical significance between these two routes (16, 17). Patient trans-
fer by air ambulance has only been present in Turkey since 2008, so it
is still a developing field in the healthcare system.

Asystoly (44.2%), followed by VF (19.9%), were found to be the
most common initial rhythms before cardiac arrestin our study. In the
literature, it is reported that asystoly is more common than shockable
rhythms (18). The higher frequency of unshockable rhythms might
be associated with prolonged arrest, difficulties in recognizing cardi-
ac arrest in a timely manner, or delayed activation of the emergency
services. In developed countries, the frequency of VF outside of the
hospital tends to decrease due to widespread use of automated ex-
ternal defibrillators in public places (19). Patients with PEA had the
highest mortality rate (95.7%), followed by asystoly (88.4%). The ma-

jority of the patients who died (46.9%) had unshockable rhythms on
admission. When all patients who required CPR were investigated,
34.7% had asystoly, and 88.4% of these patients died. In the litera-
ture, it is reported that CPR after asystoly has the lowest rate of sur-
vival (20).

In another study, it was determined that the most common ini-
tial rhythm in patients requiring CPR was asystoly (39%). In addition,
when initial rhythms were investigated, the number of patients dis-
charged from the hospital was found to be greater in patients with
PEA when compared to those with asystoly and greater in patients
with VT/VF when compared to those with PEA/asystoly. The hospi-
tal discharge rate was found to be higher in patients with shockable
rhythms. Among unshockable rhythms, the discharge rate was high-
er in the PEA group than the asystoly group (21). In our study, PEA
was found to have the highest mortality rate.

The mortality rate of patients on whom RSI was performed was
lower than those who did not receive RSI (63.2% vs. 87.3%). Thus pa-
tients who underwent early airway protection had higher survival
rates. This finding was also compatible with the literature where it is
reported that RSI performed in the ED is both effective and safe (22).

We could obtain laboratory findings for 163 patients (55.2%) ad-
mitted to the resuscitation room. The glucose levels of 73.6% of the
patients who died were high. It was also found that the AST and ALT
levels of all the patients who required care in the resuscitation room
were high. In the literature, there is a lack of laboratory investigations
of patients who require CPR; however, in a previous study, an electro-
lyte imbalance was seen in 45% of the patients, and elevation of AST/
ALT in patients admitted to the resuscitation room was also seen (23).

Study limitations
Our study also has some limitations. First, as mentioned above,
we could not obtain medical records for 172 patients. Such a number
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of patients without a medical record might affect our results regard-
ing the relationship between cardiac arrest occurrence and co-mor-
bidities. Second, we were unable to determine the initial rhythms of
86 patients due to the chaotic environment in the ED at the time of
the patient’s arrival. Third, it is possible that higher rates of RSI might
have been obtained with an emergency team that was more experi-
enced and skilled in the technique.

Conclusion

Sudden cardiac death constitutes 20% of all deaths, and about
half of these deaths occur in pre-hospital settings. Features associat-
ed with survival from CPA cases are known to be the presence of VF
as the initial rhythm and early CPR either pre or in-hospital. Addition-
ally, effective CPR in the ED, avoiding hyperventilation, and post-re-
suscitative care are other factors positively affecting mortality and
morbidity. Our study revealed that patients with co-morbidity and
patients requiring RSI had lower rates of survival.
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sion No: 91, 10/12/2012).
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Abstract

Non-convulsive status epilepticus (NCSE) characterized primarily by changes in consciousness in association with typical electroencephalography (EEG)
changes is not very common; however, it is usually difficult to diagnose this SE type. NCSE should be one of the differential diagnoses for patients who
present to the emergency department with impaired consciousness. There is no standard approach in the literature proposed by emergency physicians for
NCSE patients. It is understood from current literature that intravenous (IV) diazepam is the most commonly used first-line therapy following the diagnosis
with EEG. In the two case reports, we analyzed our approach for the patients with known refractory epilepsy who presented to the emergency department
due to somnolence based on the preliminary diagnosis of NCSE. In this context, we concluded that IV midazolam was a fast and effective agent to terminate

seizure of patients with known refractory epilepsy.

Keywords: Emergency medicine, midazolam, non-convulsive status epilepticus

Introduction

Status epilepticus (SE), which is a critical condition that must be
intervened urgently, is characterized by seizures lasting for 5 minutes
or longer on a continuous basis or two or more seizures without any
improvement in consciousness (1). SE is divided to two groups as
convulsive (CSE) and non-convulsive (NCSE) (2). NCSE accounts for
20%-25% of all SE cases (3). Although there are limited number of
studies conducted on NCSE at emergency departments, there is no
standard emergency approach developed for patients presenting
with NCSE. Most of the studies of NCSE were performed by neurol-
ogists and anesthetists. In these studies, patients with NCSE were
diagnosed with electroencephalography (EEG) and treated with IV
diazepam or standard antiepileptics. However, the time to perform
and interpret EEG at the emergency department is long for patients
suspected to have NCSE; therefore, it will lead to a significant time
loss for the termination of seizure. In this study, we emphasized the
importance of IV midazolam to terminate seizures in 2 pediatric pa-
tients who presented to the emergency department due to impaired
consciousness and were suspected to have NCSE.

Case Presentations

Case 1

A 15-year old male patient presented to the emergency depart-
ment with impaired consciousness for about 40 minutes. When he
was admitted to the emergency department, his eyes were open,
but he did not respond to verbal stimuli. His vital signs were stable
and he did not have high fever. He had a history of temporal lobe
epilepsy diagnosed 5 years ago and thus underwent left temporal
lobectomy 3 months ago. The patient was on quadruple antiepileptic
treatment and adhered to the treatment completely. He neither had
any comorbid diseases nor used any additional drugs recently. While
he frequently experienced complex partial and secondary general-
ized seizures, he was suspected to have NCSE when he was admitted;
therefore, electroencephalography (EEG) was performed. The spike-
slow wave activity of a moderately high amplitude at 1-2 hz that
was continuous on the right front-temporal region on EEG was con-
sidered as NCSE (Figure 1). In this context, midazolam from 0.05 mg
up to 3 mg per kg was pushed intravenously (IV) to the patient who
weighed approximately 60 kg. The patient regained his conscious-
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Figure 1. Electroencephalography of the first case before midazo-
lam. Continuous spike-slow wave activity of moderately high ampli-
tude at 1-2 hzin the right fronto-temporal region

Figure 2. Electroencephalography showing the epileptic activity of
the first patient suppressed after midazolam

ness within few minutes following midazolam; EEG was repeated and
it was observed that the epileptic activity was suppressed (Figure 2).
The cranial magnetic resonance imaging (MRI), and the cranial com-
puterized tomography (CT) scan did not show any acute pathology.
The laboratory parameters were within normal range, except for mild
leukocytosis. The patient was observed for 6 hours at the emergen-
cy room and had full orientation and cooperation. Since he did not
develop new seizures within that time, he was advised to visit the
neurology polyclinic for control and was discharged from the emer-
gency department.

Case 2

A 16-year old patient with epileptic seizures secondary to
known schizencephaly was presented to the emergency depart-
ment with impaired consciousness. He had been staring into space
for a few seconds in the past month, while he had impaired con-
sciousness since he did not respond to the verbal and painful stim-
uli for 2 hours on the day of admission. Despite the antiepileptic

drugs, he intermittently experienced complex partial and second-
ary generalized seizures. He did not have any additional disease
and a history of additional drug use. He did not have fever and his
vital signs were stable when he was admitted to the emergency de-
partment. The patient who had grade 2 obesity was suspected to
have NCSE that led to impaired consciousness and thus after he was
monitored, he was given 4 mg (0.05 mg/kg) IV midazolam. He re-
gained his consciousness in a few minutes after the administration
of midazolam, with full recovery in 1 hour. His cranial MRl and CT
scans did not show any acute pathology. His laboratory parameters
were stable. Antiepileptic treatment was prescribed in consultation
with the neurology department, and he was discharged from the
emergency department after a 6-hour follow-up since did not ex-
perience a new seizure.

Discussion

Non-convulsive is a neurological emergency that is character-
ized by a variety of clinical conditions from confusion to coma. While
it is difficult to recognize NCSE patients, the gold standard for diag-
nosis is EEG (4). EEG of NCSE patients shows continuous or intermit-
tent electrographical discharges (5). Studies have shown that EEG
might be useful to diagnose the NCSE patients who are admitted to
the emergency department due to changes in the mental status (6,
7). We diagnosed our first patient through EEG. However, we did not
deem it necessary to perform EEG for the second patient due to his
history of schizencephaly, typical clinical manifestations, and based
on our previous experience. It may take almost 1 hour to perform and
interpret EEG of a patient who is admitted to the emergency depart-
ment for suspected seizure. This will mean that the patient will have
seizures for an additional 1 hour. Considering some of the technical
challenges, this time may further increase. In fact, we terminated the
seizure of the second patient more rapidly compared to the first pa-
tient.

The main clinical manifestations of NCSE patients include ten-
dency to sleep and changes in consciousness (8). Similarly, both cas-
es presented to the emergency department due to changes in con-
sciousness. Studies show that most of the NCSE patients have known
epilepsy similar to our cases (9).

The studies conducted on the termination of seizures in NCSE
patients at the emergency department are limited, whereas the
medications used for standard SE patients are known to have ben-
efits (10). In a review by Maganti et al. (8) on NCSE, they reported
that IV benzodiazepines could be given as first-line therapy followed
by IV phenytoin, phenobarbital, or valproic acid. Levatiracetam has
become a commonly used agent for SE at emergency departments,
particularly for pediatric patients (11). In a retrospective study con-
ducted by Osorio et al. (12), they found that the epileptiform waves
of refractory SE patients who were administered IV 10 mg diazepam
were suppressed on EEG. Similarly, in a single-case study by Akpinar
et al. (13), they used 10 mg IV diazepam as first-line therapy to ter-
minate NCSE caused by an infection. Moreover, in a case series in-
cluding 7 patients who developed NCSE due to cephalosporins, all
patients were successfully treated with IV diazepam (14). Contrary
to these studies, we used midazolam that was more rapid and short
acting to terminate seizures of our patients compared to diazepam.
Both patients responded rapidly to midazolam. Furthermore, pa-
tients experienced no side effects.
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Conclusion

When patients with known refractory epilepsy present to the
emergency department with impaired consciousness with typical
manifestations of NCSE, such as dull gaze and lack of response to ver-
bal stimuli, they can be treated with midazolam, which is one of the
fast-acting benzodiazepines without the need for EEG.

Informed Consent: Verbal informed consent was obtained from patient.
Peer-review: Externally peer-reviewed.
Conflict of Interest: No conflict of interest was declared by the authors.
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financial support.
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Abstract

Synthetic cannabinoids, whose effects are derived from CB1 and CB2 receptors in the nervous system, have come to represent a significant public health
problem with the rapid increase in their use in the young and adult population. Synthetic cannabinoids are known as Spice in Europe, K2 in America, and
bonsai or Jamaica in Turkey. A 25-year-old male was brought to the emergency department after being found by relatives in an unconscious state. Respira-
tory arrest developed, and the patient was intubated. Preliminary diagnoses of bonsai intoxication and respiratory failure were made, and the patient was
transferred to our university hospital intensive care unit. Acute respiratory stress syndrome developed during monitoring. Mechanical ventilatory support
was administered in the intensive care unit. Respiratory difficulty and chest pain developed one day after extubation. Chest radiography revealed pneu-
mothorax in the left lung, and a chest tube was inserted. The patient was discharged in a healthy condition on the 11t day of hospitalization. Respiratory
depression and acute pulmonary injury can develop in patients with bonsai intoxication.

Keywords: Bonsai, respiratory depression pneumothorax, synthetic cannabinoid

Introduction

Bonsai, which contains various different synthetic cannabinoids
(SCs) is widely used by young people because it is cheaper and more
easily available than narcotic drug,marijuana and cocaine (1). The most
common side effects are sweating, tachycardia, tremor, nausea, vom-
iting, hyper/hypotension, agitation, confusion, and respiratory depres-
sion.

This report describes the case of a patient with respiratory de-
pression and acute respiratory distress syndrome (ARDS) developing
following bonsai use and subsequent pneumothorax. It also discusses
the side effects of bonsai use in the respiratory system and provides
information from the literature.

Case Presentation

A 25-year-old male was found unconscious at home by relatives
and was brought to a nearby emergency department. At his initial ex-
amination, his general condition was poor and he was unconscious.
Respiratory arrest developed, and he was intubated. SC intoxication

and respiratory failure were diagnosed in light of the history of bon-
sai use. On the second day, he was referred to our university hospi-
tal intensive care unit from the state hospital. Mechanical ventilatory
support was administered. Widespread bilateral infiltration was ob-
served on the posteroanterior chest radiography on the second day
of hospitalization. On the second day, his blood gas pH was 7.18, ar-
terial partial pressure of oxygen (PaO,) was 140 mmHg, arterial partial
pressure of carbon dioxide (PaCO,) was 65 mmHg, bicarbonate (HCO,)
was 18 mmol/Land oxygenation index (PaO,/FiO,)was 140 mmHg; in
the light of the sudden onset, bonsai intoxication-related ARDS was
suspected. The mechanical ventilator employed due to ARDS was ad-
justed to a tidal volume of 5-7 mg/kg, high positive end-expiratory
pressure (PEEP) and daily blood gas values. On the eight day of hospi-
talization, his GCS score was 14, blood gas pH was 7.39, PaO, was 260
mmHg, PaCO, was 43 mmHg, HCO, was 26 mmol/Land PaO,/FiO, was
577 mmHg. A sufficient tidal volume was achieved at low pressures.
The patient met the weaning criteria and was extubated. Sudden-on-
set respiratory difficulty and chest pain developed the following day.
Posteroanterior chest radiography was performed. Pneumothorax was
detected in the left lung, and tube thoracostomy was performed (Fig-
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Figure 1.Visceral pleural margin (smallimage) of pneumothorax developing
in the left lung on performing posteroanterior chest radiography

Figure 2. Control posteroanterior chest radiograph after the drain
was removed

ure 1). The drain tube was removed in the absence of air leakage from
the drain; pneumothorax was not seen on performing control radiog-
raphy (Figure 2). His GCS score was 15, and his general condition was
good and vital findings were stable. There was no respiratory difficulty,
and he was discharged in a healthy condition on the 11% day of hos-
pitalization.

Discussion

SCs were initially used in Europe and then gradually spread world-
wide (2). The American Association of Poison Control Centers reported
53 cases of exposure to bonsai in 2009 and 13,000 cases in 2011 (3). This
increase is responsible for tremendous increase in bonsai use in Turkey,
despite the absence of official figures to date. We attribute this increase
to the low cost of bonsai and its easy availability that is associated with
the absence of supervision among the young, urban population.

Similar to marijuana, the chronic use of SCs leads to dependence
syndrome, withdrawal symptoms, and psychiatric symptoms (1). How-
ever, in contrast to marijuana, acute intoxication findings more closely
resemble those seen during sympathomimetic drug use. Despite fre-

quent side effects involving the cardiopulmonary system, such as hy-
per/hypotension, confusion, and respiratory depression, clinical symp-
toms and presentations can vary. In the management of SC toxicity,
supportive treatment, such as fluid and electrolyte replacement, ben-
zodiazepines for agitation and anxiety, and non-invasive or invasive
ventilatory support for respiratory failure, has been suggested (4, 5).

In a study in Turkey, Kokli et al. (6) reported myocardial infarction
following bonsai use. In our case, respiratory arrest following bonsai
use and pneumothorax developed after ARDS. We attribute this to SCs
causing toxic injury to the pulmonary parenchymal tissue. SCs causing
vasoconstriction and endothelial dysfunction and resulting in injury
by creating nutrition problems in the peripheral pulmonary parenchy-
ma may account for the pathophysiology of the respiratory side effects
in our patient. Kaya et al. (5) reported a decrease in clinical findings at
the 3-h observation after bonsai use. However, this may vary depend-
ing on the variety of SCs in the bonsai used and the intake amount. The
pulmonary complications developing in our patient persisted until the
10* day after substance use. Therefore, we think that it is important
for physicians who monitor such patients to keep the monitoring or
hospitalization period relatively lengthy to be able to recognize such
potential complications.

Conclusion

Severe respiratory depression and ARDS can develop in association
with bonsai use. The development of pneumothorax can be a compli-
cation of respiration with mechanical ventilation in ARDS patients. The
close monitoring of respiratory functions during the monitoring of such
patients and the careful evaluation of pulmonary X-rays will permit the
early diagnosis and treatment of pulmonary complications.

Informed Consent: Written informed consent was obtained from patient
who participated in this case.
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A Huge Morgagni Hernia in a 62-Years-Old Female Patient

Ali Naki Yiicesoy
Clinic of Emergency Medicine, Bati Bahat Hospital, istanbul, Turkey

A 65-years-old female patient was admitted to our emergeny
department with severe intermittent epigastric pain, which radi-
ated to the right thoracic region. She had an ongoing intermittent
epigastric pain since a week. On physical examination, decreased
breath sounds in the right hemithorax and epigastric tenderness
were found. Laboratory examination detected no abnormal find-
ings except mild leukocytosis. On plain chest roentgenogram, a
large soft tissue mass containing a portion of opacified colonic
structure filled with the remnant of a previously performed barium
enema was observed in the right hemithorax (Figure 1). A thora-
coabdominal CT revealed a herniated colonic segment and omen-
tum in the right hemithorax. The patient underwent surgery, and
an ischemic herniated transverse colonic segment and omentum,
which passed to the right hemithorax through the right anterior
sternocostal defect (Morgagni’s hernia) were detected. After re-
duction of the herniated colonic segment and omentum, the dia-
phragmatic hernia was repaired using prolene mesh.

Figure 1. An image of the huge Morgagni’s hernia on plain chest ro-
entgenogram
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Figure 2. A view of the huge Morgagni’s hernia reduced into the ab-
dominal cavity

Discussion

Morgagni’s hernia can be defined as the protrusion of any ab-
dominal content into the thoracic cavity through the congenital
anterior sternocostal defect. Morgagni's hernia was first described
by the Italian anatomist and pathologist Morgagni in 1769 (1). Mor-
gagni'’s hernia is a rare condition and constitutes approximately 2%-
3% of congenital diaphragmatic hernias. It is usually found on the
right side of the diaphragm and rarely on the left (2). Hernial de-
fect repair without removing hernial sac is the most common sur-
gical procedure, which can be performed via abdominal, thoracic,
or laparoscopic approaches. Although Morgagni’s hernia is a con-
genital diaphragmatic hernia, it is rarely seen in adults. Pulmonary
and epigastric complaints are the most common symptoms in adult
Morgagni’s hernia cases, which can be complicated by strangulation
or obstruction (3). In our case, strangulation findings recovered with
reduction were observed in the herniated transverse colon segment.
Adult Morgagni’s hernia is a very rare condition, and immediate sur-
gical intervention may be required in some cases.
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