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AIMS AND SCOPE

Eurasian Journal of Emergency Medicine (Eurasian | 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 Medicine
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 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 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, EBSCO, EuroPub, ROOT
INDEXING, Directory of Research Journals Indexing, J-Gate, Turk Medline,
Turkiye Atif Dizini and ProQuest, CABI.

Processingand 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 published in the
printed copies of the journal. Potential advertisers should get in contact with
the Editorial Office. Advertisement images are only published 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,
GALENOS; 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.

Editorial Office

Prof. Salvatore Di Somma, MD PhD

Emergency Medicine

Department of Medical-Surgery Sciences and Translational Mediicne
Chairman Postgraduate School of Emergency Medicine

Faculty of Medicine and Psychology

University of Rome Sapienza

Rome, Italy

E-mail: salvatore.disomma@uniroma.it

Phone: +39348.3316131

Open Access Policy

This journal provides immediate open access to its content on the principle
that making research freely available to the public supports a greater global
exchange of knowledge.

Open Access Policy is based on the rules of the Budapest Open Access Initiative
(BOAI) http://www.budapestopenaccessinitiative.org/. By “open access” to peer-
reviewed research literature, we mean its free availability on the public internet,
permitting any users to read, download, copy, distribute, print, search, or link
to the full texts of these articles, crawl them for indexing, pass them as data to
software, or use them for any other lawful purpose, without financial, legal,
or technical barriers other than those inseparable from gaining access to the
internet itself. The only constraint on reproduction and distribution, and the
only role for copyright in this domain, should be to give authors control over
the integrity of their work and the right to be properly acknowledged and cited.

This work is licensed under a Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License.

OPEN

ACCESS
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INSTRUCTIONS TO AUTHORS

Eurasian Journal of Emergency Medicine (Eurasian | 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 Emergency Medicine field, review
articles covering basic and up-to-date subjects, case reports, short editorial
manuscripts and manuscripts covering medicine history 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 Principles
of Transparency and Best Practice in Scholarly Publishing (doaj.org/
bestpractice).

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

Manuscripts submitted to Eurasian Journal of Emergency 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 journal. The Editor in Chief is the final
authority in the decision making process of all submissions.

An approval of research protocols by Ethics Committee in accordance
with international agreements (World Medical Association Declaration
of Helsinki “Ethical Principles for Medical Research Involving Human
Subjects”, amended in October 2013, www.wma.net) is required for
experimental, clinical and drug studies and 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 following
a detailed explanation of the procedures that they may undergo. For
studies carried out on animals, the measures taken to prevent pain
and suffering of the animals should be stated clearly. Information on
patient consent, name of the ethics committee and the ethics committee
approval number should also be stated in the materials and methods
section of the manuscript. It is the authors’ responsibility to carefully
protect the patients’ anonymity. For photographs that may reveal the

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

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

In the event of an alleged or suspected research misconduct, 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 International Committee of Medical Journal Editors
(ICMJE - www.icmje.org). The ICMJE recommends that authorship be based
on the following 4 criteria:

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

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

3. Final approval of the version to be published; AND

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

In addition to being accountable for the parts of the work he 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 criteria 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 corresponding 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 appropriately to authorship rights and
prevent ghost or honorary authorship. If the editorial board suspects a case
of “gift authorship”, the submission will be rejected without further review.
As part of submission of the manuscript, 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 interests
including financial, consultant, institutional and other relationships that
might lead to bias or a conflict of interest.
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Any financial grants or other support received for a submitted study from
individuals or institutions should be disclosed to the Editorial Board and
to disclose 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
editorial 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 Journal of Emergency Medicine, authors
accept to assign the copyright of their manuscript to Emergency Medicine
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 previously 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, Reporting, Editing and Publication of
Scholarly Work in Medical Journals (updated in December 2017 -http://www.
icmje. org/icmje-recommendations.pdf ). Authors are required to prepare
manuscripts in accordance with CONSORT guidelines for randomized
research studies, STROBE guidelines for observational original research
studies, STARD guidelines for studies on diagnostic accuracy, PRISMA
guidelines for systematic reviews and meta-analysis, ARRIVE guidelines for
experimental animal studies and TREND guidelines for non-randomized
public behavior.

Manuscripts can only be submitted through the journal’s online
manuscript submission and evaluation system, available at www.eajem.
com. Manuscripts submitted via any other medium will not be evaluated.
Manuscripts submitted to the journal will first go through a technical
evaluation process where the editorial office staff will ensure that the
manuscript is prepared and submitted in accordance with the journal’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 available 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 author(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 contributed 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 abstract 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 keywords for subject indexing at the end of the
abstract. The keywords should be listed in full without abbreviations.

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
reporting standards (Altman DG, Gore SM, Gardner MJ, Pocock S). Statistical
guidelines for contributors to medical journals. Br Med ] 1983: 7; 1489-
93). Information 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 meantstandard deviation when parametric tests are
used to compare continuous 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, relative risk (RR), odds ratio (OR) and hazard ratio (HR) must be
supported by confidence intervals (Cl) and p values.
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INSTRUCTIONS TO AUTHORS

Editorial Comments: Editorial comments aim at providing brief critical
commentary by the reviewers 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. Abstract, Keywords, Tables, Figures,
Images and other media are not included.

Review Articles: Reviews which are prepared by authors who have
extensive knowledge on a particular 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 describing, 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 conditions 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 publication. 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 lacking parts of a previously published article.
Articles on the subjects within the scope of the journal that might attract
the readers’ attention, particularly educative 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 within the manuscript.

Scientific letter: Manuscripts with prior notification characteristics,
announcing new, clinically important scientific developments or
information are accepted 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 diagnosis 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 related to emergency
and general medicine and presents 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
limited to 10.

Publication ethics: This type of manuscript includes current information on
research and publication ethics 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
reading. Data presented in the tables should not be a repetition of the data
presented within the main text but should be supporting the main text.

Table 1. Limitations for each manuscript type.
Type of Word limit | Abstract | Reference | Table | Figure limit
manuscript word limit limit
limit
Original 5000 7 or total of
Article (Structured) 200 50 6 15 images
Review 10 or total of
Article 5000 200 50 6 20 images
No 10 or total of

Case Report | 1500 200 10 tables | 20 images
Letter to the No .
Editor 500 N/A 5 tables No media
Scientific No 2 or total of
letter 900 N/A 10 tables | 4 images
Clinical
Imaging/ No 3 or total of
Visual 400 N/A > tables | 6 images
Diagnosis

. No 3 or total of
History 900 N/A 10 tables | 6 images
Publication | o), N/A 10 No 1 No media
ethics tables

Figures and Figure Legends

Figures, graphics and photographs should be submitted as separate files (in
TIFF or JPEG format) through the submission system. The files should not
be embedded in a Word document or the main document. When there are
figure subunits, the subunits should not be merged to form a single image.
Each subunit should be submitted separately through the submission
system. Images should not be 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
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the submission, the figures too should be blind. Any information within the
images that may indicate an individual or institution should be blinded.
The minimum resolution of each submitted figure should be 300DPI. To
prevent delays in the evaluation 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 manuscript should be defined
at first use, both in the abstract and the main text. The abbreviation should
be provided in parenthesis following the definition.

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

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

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

References

While citing publications, preference should be given to the latest, most
up to date publications. If an ahead of print publication is being cited the
DOI number should be provided. Authors are responsible for the accuracy
of references. Journal titles should be abbreviated in accordance with the
journal abbreviations in Index Medicus/ Medline/PubMed (for journal
abbreviations consult the List of Journals indexed for MEDLINE, published
annually by NLM). When there are 6 or fewer authors, all authors should
be listed. If there are 7 or more authors the first 6 authors should be listed
followed by “et al”. In the main text of the manuscript, references should
be cited using Arabic numbers in parentheses. The reference styles for
different types of publications are presented in the following examples:

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

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

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

Editor(s) as author: Norman 1}, Redfern §J, editors. Mental health care for
elderly people. New York: Churchill Livingstone; 1996.

Conference Proceedings: Bengisson S. Sothemin BG. Enforcement of
data protection, privacy and security in medical informatics. In: Lun KC,
Degoulet P, Piemme TE, Rienhoff O, editors. MEDINFO 92. Proceedings of

the 7th World Congress on Medical Informatics; 1992 Sept 6-10; Geneva,
Switzerland. Amsterdam: North-Holland; 1992.p.1561-5.

Scientific or Technical Report: Smith P. Golladay K. Payment for durable
medical equipment billed during skilled nursing facility stays. Final report.
Dallas (TX) Dept. of Health and Human Services (US). Office of Evaluation
and Inspections: 1994 Oct. Report No: HHSIGOE 169200860.

Thesis: Kaplan SI. Post-hospital home health care: the elderly access and
utilization (dissertation). St. Louis (MO): Washington Univ. 1995.

Manuscripts accepted for publication, not published yet: Leshner Al
Molecular mechanisms of cocaine addiction. N Engl | Med In press 1997.

Epub ahead of print Articles: Saritas A, Glines H, Kandis H, Cikman M,
Candar M, Korkut S, et al. A Retrospective Analysis of Patients Admitted
to our Clinic with Aortic Dissection. Eurasian | Emerg Med 2011 Dec 10.
doi:10.5152/jaem.2011.035. [Epub ahead of print]

Manuscripts published in electronic format: Morse SS. Factors in the
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Abstract

Recently, an increasing number of studies have reported an association between the incidence of seizures and the use or abuse of tramadol.
The aim of this study was to review articles involving patients with tramadol-induced seizures that reported their characteristics and the
consumed tramadol dosage.

The following databases were searched from their inception until October 30, 2018: PubMed, EMBASE, the Cochrane Library, Scopus, Ovid,
Proquest and Science direct. All cross-sectional studies that reported the tramadol dosage and individual characteristics of patients with
tramadol-induced seizure were included. The studies were assessed for any bias risk using the adapted Newcastle-Ottawa scale. The pooled
estimates were reported using random-effects meta-analysis.

Our search identified a total of 3,275 articles, and we finally extracted data from 11 studies involving 970 patients. The included studies
were all conducted in developing countries. The pooled data resulted in an estimated mean (+ standard deviation) of 1,454.5+333.6 mg for
tramadol dosage that induces seizures in patients. The mean minimum tramadol dose causing seizure in the pooled data was 169.5+131.2
mg. The mean age of the patients was 25.85+0.86 years. In addition, 83.37+12.6% of the patients were male, and the manner of poisoning
in 70.51£29.07% of the patients was suicide or abuse.

Our findings demonstrated that the prevalence of seizures following the consumption of tramadol was higher among males. Therefore, the
probability of seizure should be considered by physicians in prescribing tramadol, and the individuals receiving it, especially the ones at a
higher risk of exposure, should be properly informed about its complications.

Keywords: Tramadol, overdose, seizure, systematic review, meta-analysis

Introduction

Tramadol is an atypical synthetic opioid analgesic which
is administered as a potent treatment for acute (such as
postoperative or trauma) and chronic (such as cancer) pain since
1977. Moreover, it has some reinforcing/rewarding effects which
are caused by activation of y-opioid and monoamine receptor
systems (1,2).

Because of having similar effects on other opioid receptor
agonists, the risk of tramadol abuse exists in certain populations
(3) (@mbiguous). In 2013, The International Narcotics Control
Board ran a survey in 32 countries, and estimated the tramadol
abuse accounts as 69 in 1000 person per year (4). The indicated
therapeutic range for moderate to severe pain is 25 up to 400 mg/
day in form of oral dosage (disintegrating tablets). Also, for chronic
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pain, the advised oral dosage form (extended-release capsules) is
100 up to 300 mg/day. Tramadol overdose can bring about acute
renal failure, rise in creatinine phosphokinase, hepatic failure,
electrocardiographic changes and acute right heart dysfunction
(5,6). Also, there are few death reports caused by tramadol abuse (7).

Although a growing number of recent studies has been reported
an association between the incidence of seizures and using/
abusing tramadol (8-10), still the mechanism of tramadol in the
incidence of seizures is poorly understood; It has been assumed
that high concentrations of tramadol inhibiting gamma-
aminobutyric acid receptors are associated with the incidence
of seizures in animal models (11). In addition, the characteristics
of patients with tramadol induced seizure and the consumed
tramadol dosage in them varies greatly among different studies
(12-21). Since no previous review study has intended to collect this
discrete data and put forward reliable and coherent information
of tramadol to help physicians and patients to use it safely, the
current study aimed to review the articles over the patients with
tramadol induced seizure which reported their characteristics
and consumed tramadol dosage.

Study Method

A systematic review and meta-analysis of cross-sectional studies
over tramadol induced seizure was conducted.

Search Strategy

A skilled librarian defined the search strategies for some of the
most important bibliographic databases including PubMed,
EMBASE, the Cochrane Library, Scopus, Ovid, Proquest, and
Science direct until 30 October 2018. All search data were
imported to reference manager software, EndNote X8. The
keywords for the search strategy for PubMed were as follows:
Seizures AND Tramadol/(Seizure or Convulsion or Convulsive) and
(Tramadol)/(Seizure or Convulsion or Convulsive) and (Tramadol
or Tramundin or Biodalgic or Jutadol or K-315 or K 315 OR
K315 or MTW-Tramadol or MTW Tramadol or MTWTramadol or
Nobligan or ProntofORt or Zytram or Takadol or Theradol or Tiral
or Tramadol Lindo or Topalgic or Tradol or Tradol-Puren or Tradol
Puren or TradolPuren or Tradonal or Tralgiol or Trama AbZ or
Trama KD or Trama-DORsch or Trama DORsch or TramaDORsch
or Biokanol or Tramabeta or Tramadin or Tramadoc or Ranitidin
1A Pharma or Trama 1A Pharma or Trasedal or Ultram or Xymel
50 or Zamudol or Zumalgic or Zydol or TramadolHameln or
TramadolOR or Tramadura or Tramagetic or Tramagit or Tramake
or Tramal or Tramex or Adolonta or Contramal or Amadol).

Study Selection

At the first screening stage, two reviewers independently screened
title and abstract of retrieved documents in order to determine
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the ones which met the eligibility criteria. Primary selection
of studies was based on the inclusion criteria. The duplicated
publications were excluded. Full citations of documents that
were considered eligible at least by one reviewer were imported
into an EndNote database. In the next stage, the full text of
the imported papers was provided and reviewed for subject
relevancy by the two reviewers individually. A critical appraisal
checklist was used to evaluate the validity of the selected studies
and to criticize them. Finally, these two researchers made a face-
to-face meeting, discussing article selections. If they did not
come to a consensus in a case, a third researcher made the final
decision on the eligibility of that particular article. Consequently,
the studies that considered valid by both researchers, selected
for data extraction.

We included the cross-sectional studies (including the studies with
retrospective or prospective observational designs) reporting the
patients’ characteristics and tramadol dosage in adult patients
who received tramadol with or without a prescription and
admitted with tramadol induced seizure. The full text of studies
in English language were reviewed. The following studies were
excluded: laboratory or animal studies, studies published only as
synopsis or abstract, studies reporting the use/abuse of tramadol
in combination with other co-ingestants or having seizure-related
comorbidities, the studies which did not specifically reported
the patients’ data, studies on efficacy or safety of tramadol (e.g.
drug half-life), studies on other adverse effects of tramadol, short
communications and case reports. (Find the PRISMA checklist in
S1).

Risk of Bias Assessment

The quality of studies was evaluated individually by two authors
using the Newcastle-Ottawa scale adapted for cross-sectional
studies (22), which evaluates the studies in three domains of
selection, comparability, and outcome. Each one of the studies
received a score ranging from 0 to 11 based on the sum of scores
they gained in each domain (The details of quality assessment
is available in our electronic supplementary material, S2). Other
co-authors were consulted in case of no agreement between the
two authors.

Data Extraction

The extraction table of our review included the following
variables: characteristics of the patients (age and gender),
consumed tramadol dosage, history of tramadol abuse, route
of exposure, manner of poisoning, previous drug or substance
abuse, history of any attempts for suicide, type of the seizure,
number of episodes of seizure were extracted from the included
studies (@ambiguous). Two reviewers independently abstracted
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the mean and standard deviation (SD) of the review variables
from their assigned study and extracted them into the extraction
table. For the studies, which were the review variables as mean
amounts without SDs, the p values were extracted. In addition,
the sample size of each included study was added to the
extraction table.

Statistical Analysis

The meta-analysis was utilized for combination and calculation
of the review variables. The heterogeneities of review variables
along the included study were assessed using Cochran’s Q and
I2 statistic. Negative values of 12 are put equal to 0% so 12
values can range between 0% and 100%. Zero percent indicates
no observed heterogeneity; whereas larger values indicate
increasing heterogeneity. Subgroup analyses were used to
explore the reasons for heterogeneity. For the variables with a
high degree of heterogeneity, the Der-Simonian-Laird method
for a random-effect model was used to estimate the overall
effect, and for the variables with a small degree of heterogeneity,
the Mantel-Haenszel fixed-effect model was used. All statistical
analyses were performed using CMA v.2.0 software.

Findings

Literature Search

Our comprehensive search strategy resulted in 3,275 preliminary
articles that were screened by title and abstract. Lastly, full papers
of 30 studies were evaluated for eligibility, of which 19 studies
were excluded (studies on the combination of tramadol with
other drugs (n=3), discussing other adverse effects of tramadol
(n=4), Short communication (n=3), and not specifically related
to our scope (n=9)) and the full texts of 11 studies were critically
reviewed (Figure 1).

Bias Assessment

After full text screening, risk of bias was assessed for remaining
studies (Table 1). The agreement score between two authors
in risk of bias assessment was 89 percent; discrepancies were
resolved by discussion and consulting other authors. Most of the
studies were of high quality and provided appropriate details
about their outcomes and comparability; however, few trials
presented clear complete details of their selection procedure
and adequate information regarding ascertainment of true
seizure and ascertainment of the exposure to tramadol. Also,
no significant publication bias was demonstrated in our analysis
[Kendall's tau with continuity correction=-0.035, p value (two
tailed)=0.9015].

Tramadol Dosage in Patients with Tramadol Induced Seizure

Finally, 11 studies were included. The characteristics of included
studies are presented in (Tables 2, 3). The studies were mostly
conducted in Iran (nine studies) and Egypt (two studies).

Of 11 included studies, eight studies reported the mean and
SD of ingested tramadol dosage inducing seizure; however, two
studies reported median and range (17,19) and one study only
reported the range of ingested tramadol dosage inducing seizure
(14). Therefore, the results of those eight studies were used to
calculate estimated mean dose. The pooled data of eight studies
with 760 patients resulted in an estimated mean of 1,454.5+333.6
mg for tramadol dosage inducing seizure in patients (Figure 2).
The heterogeneity between the included study was significant
(Q=6160.68, 12=99.88, p<0.001). The average of each of the
minimum values for tramadol dosage in patients with tramadol
induced seizure were reported in 10 studies with 874 patients and
one study did not report the minimum dose (13). The estimation
over the minimum values of consumed tramadol dosage yield a

Table 1. Results of the assessments of the included studies by Newcastle-Ottawa Checklist* adopted for cross-sectional studies

Author Year Selection Comparability Outcome Quality points total
(maximum 6 stars) (maximum 2 stars) (maximum 3 stars) (maximum 11 stars)

Petramfar et al. (20) 2009 3 1 3 7

Talaie et al. (15) 2009 3 2 3 8

Goodarzi et al. (21) 2011 2 2 3 7

Taghaddosinejad et al. (11) 2011 4 2 3 9

Farajidana et al. (9) 2012 4 2 3 9

Rahimi et al. (16) 2014 2 2 3 7

Enaba et al. (17) 2015 4 2 3 9

Asadi et al. (18) 2015 3 2 3 8

Rizk et al. (13) 2016 6 2 3 1

Ahmadimanesh et al. (19) 2018 3 2 3 8

Mohammadpour et al. (14) 2018 4 2 3 9

*Cross-sectional studies: very good studies: 9-11 points, good studies: 7-8 points, satisfactory studies: 5-6 points, unsatisfactory studies: 0 to 4 points
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Identification

Screening

Eligibility

Included

5570 records identified through our
complementary search

4 N

Databases searched (n)
Cochrane (0)

Embase (408)

Medline (92)

\

Records after duplicates removed
(n=3275)

Records screened .

(n=3275)

Scopus (924)
Proquest (2043)
Ovid (634)

Sciece direct (1469)

3445 records excluded (n)

Animal studies (389)

Combination of lisinopril with other drugs (11)
Pharmacokinetics and in vitro studies (66)
Non-English (22)

Studies about drug interaction (93)

Studies on other adverse effects (166)
Pediatrics (290)

Positive treatment effects of tramadol (420)
Other unrelated to our review (1740)

Case report (47)

No full-text was found (1)

30 Full-text articles assessed for
eligibility

11 studies included in quantitative
synthesis

-

19 Full-text articlesexcluded (n)

— » | Notrelated (9)

Combination with other drugs (3)

Short communication (3)

Discussing other adverse effects of tramadol (4)

Figure 1. PRISMA flow diagram summarizing retrieved, included, and excluded studies

n: Number, PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-analyses
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Table 2. Characteristics of studies on seizures due to tramadol use or abuse

Author Year Study design Country | Mean age Sex male in seizure Sex female in
(range) group number seizure group

Petramfar et al. (20) 2009 Cross-sectional Iran 26.7+6.9 102 4

Talaie et al. (15) 2009 Cross-sectional Iran 24.3 (15-69) 51 10

Goodarzi et al. (21) 2011 Cross-sectional Iran 26.48+7.74 (17-45) | 27 27

Taghaddosinejad et al. (11) 2011 Observational prospective | Iran 22.9 (14-50) 101 20

Farajidana et al. (9) 2012 Retrospective Iran 23£6 (60-3) 197 35

Rahimi et al. (16) 2014 Retrospective Iran 24.2+7.6 (16-57) 57 12

Enaba et al. (17) 2015 Cross-sectional Egypt 28.316.2 35 2

Asadi et al. (18) 2015 Cross-sectional Iran 26.44£6.48 69 15

Rizk et al. (13) 2016 Cross-sectional Egypt 29.7+6.7 51 2

Ahmadimanesh et al. (19) 2018 Observational prospective | Iran 22.8+5.8 (14-37) 47 3

Mohammadpour et al. (14) 2009 Cross-sectional Iran 25 (14-35) 43 17

Table 3. Characteristics of studies on seizures due to tramadol use or abuse

Author Ingested dose of tramadol, | Route of | Type of Manner of poisoning (%) Number of seizure
mean (min-max) exposure | seizure Prescribed | Abuse or suicide episodes

Petramfar et al. (20) 363.24303.1 (50-400) Oral Tonic-clonic 18.9% 81.1% N

Talaie et al. (15) 2059.354+226.04 (500-4000) Oral Tonic-clonic 9.7% 65.5% N

Goodarzi et al. (21) 324842515 (200-1100) Oral Tonic-clonic N 24% 1-2 (85%)

Taghaddosinejad et al. (11) | 1511£1353 (200-7000) Oral Tonic-clonic 6.9% 37% N

Farajidana et al. (9) 141611124 (100-6000) Oral Tonic-clonic 2.2% 97% 1-2 (98%)

Rahimi et al. (16) 1395.7+218.3 (100-12000) | Oral N 0 100% N

Enaba et al. (17) 1800 (250-6750) Oral Tonic-clonic N N Recurrent (81%)

Asadi et al. (18) 140.17£73.53 (50-300+) Oral N N N N

Rizk et al. (13) 1726+1049.1 Oral Tonic-clonic 0 100% N

Ahmadimanesh et al. (19) | 1350 (200-8000) Oral N 2% 94% N

Mohammadpour et al. (14) | 491.90+435.54 (45-1850) Oral N N 36% N

min: Minimum, max: Maximum, N=Not mentioned

mean of 169.5-131.2 mg. The lowest dosage of tramadol dose
causing a seizure reported among included studies was 50 mg
(18,20).

Sub-group meta-analysis for Iranian studies with an overall
number of 727 patients resulted in a mean of 1,416.4+356.0
mg (95% confidence interval: 718.5-2,114.2) for tramadol dosage
but still the heterogeneity was significant (Q=6106.52, 12=99.90,
p<0.001) (Figure 3).

Characteristics of Patients with Tramadol Induced Seizure

Mean and SD of the age of patients were reported in eight studies
and three studies did not report SD (11,14,15). The pooled data
for patients’ age, which were drawn from eight studies with 665
patients, showed a mean of 25.85+0.86 years old (Figure 4). The
average proportion of males amongall Data from 11 studies with

907 patients indicated the male gender as the most frequent
patients (83.37+12.68 percent of the patients).

In all included studies, the patients used tramadol in oral form.
Nine studies (786 patients) reported that the manner of poisoning
in 70.51£29.07 percent of the patients was suicide or abuse;
however, two studies indicated that 23.2 and 27.2 percent of the
patients had a pervious history of suicide. Moreover, data from
four studies with 457 patients showed that 50.02+7.17 percent
of the patients had an abuse of tramadol.

Discussion

Although the majority of included studies in our review were
of high quality, they were considerably lacking adequate
information to meticulously describe the policies of the researcher
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Mean and 95%CI
Study name for each study
Relative Std
Standard Lower Upper weight Residual
Mean error Variance limit limit 2Z-Value p-Value
O 1278  -1.25
Petramfar etal. (20)  363.20 2044 866.6 30549 420.90 12.337 0.000
© 12.78 0.69
Talaie et al. (15) 2059.35 28.94 837.6 00262 2116.07 71.156 0.000
—) 11.27 1.92
Goodarzietal. (21) 3248.00 342.24 17133.7 577.20 3918.79  9.490 0.000
P 12.57 0.06
Taghaddosinejad etal. (11)  1511.00 123.00 15129.0 269.92 752.07 12.285 0.000
12.71 -0.04
Fargjidana etal. (9)  1416.00 73.79 54455 271.36 560.63 19.188 0.000
e 1278 -0.07
Rahimi etal. (16)  1395.70 2628 690.6 34419 447.20 53.108 0.000
@] 12.79 -1.51
Asadietal. (18)  140.17 8.02 64.3 124.44 15589 17.471 0.000
-+ 12.32 0.30
Rizketal (13) 1726.00 182.62 33351.8 368.06 2083.93 9.451 0.000
145458  333.69 1113526 800.55 2108.61  4.359 0.000 I
-3000.00 -1500.00 0.00 1500.00 3000.00
Tramadol mean dose
Figure 2. Meta-analysis of the dose of tramadol-induced seizure in all patients
Cl: Confidence interval, Std: Standard deviation
Study name Statistics for each study _Mean and 95%Cl.
Standard Lower Upper Relative  Std
Mean error Variance limit limit Z-Valuep-Value weight Residual
Petramfar et al. (20) 363.20  29.44 866.6 3054 4209 12.337 0.000 O 1457 122
Talaie etal. (15) 2059.35  28.94 837.6 0026 1160 71.156 0.000 O 14.57 0.75
Goodarzietal. (21) 3248.00 34224 117133.7 577.2 918.7 9490 0.000 — 12.86 1.98
Taghaddosinejad et al. (11)  1511.00 123.00 15129.0 269.9 7520 12285 0.000 14.34 0.11
Farajdanaetal. (9) 1416.00 73.79 54455 271.3 5606 19.188 0.000 1450  -0.00
Rahimietal. (16) 139570  26.28 690.6 3441 4472 53.108 0.000 1458  -0.02
Asadietal. (18) 140170  8.02 643 1244 1558  17.471 0.000 O 1459  -1.48
1416.40 356.06 1267852 7185 21142 3978 0.000
-3000.00 -1500.00 0.00 1500.00 3000.00
Tramadol mean dose

Figure 3. Meta-analysis of the dose of tramadol-induced seizure in the patients in Iran

Cl: Confidence interval, Std: Standard deviation

to ascertain a true seizure and consumption of tramadol. Also,
the discrepancy between the data of included studies, especially
for tramadol dosage, was considerable in majority of included
studies (9,11,13-16,19-21) and this discrepancy remained even
after sub-group analysis of Iranian studies. Whereas ethnicity
was the same, one of the possible reasons for this discrepancy
could be inaccurate claims about the number of ingested tablets
and their dosages due to the psychological stress of confronting
a tonic-clonic seizure or forgetfulness. Three studies did not
report the mean and SD or p value of dose of ingested tramadol
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(14,18,19), therefore they were not included in the meta-analysis
of the dose of ingested tramadol (Figures 2 and 3). Also, three
studies did not report the mean and SD of age (only the median
age was reported), therefore they were not included in the meta-
analysis of age (Figure 4) (11,14,15).

The included studies were mostly conducted in Iran and two of
them were conducted in Egypt (13,17); which both are developing
countries. Therefore, it can be imagined that tramadol is
conveniently available within these countries (20,23-25).
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Study name for each study

Standard Lower Upper

Mean error Variance limit limit Z-Value p-Value
Ahmadimanesh et al. (19) 2280 0.82 067 21.19 2441 2780 0.00
Farajidana et al. (9) 23.00 0.39 016 2223 2377 5839 0.00
Rahimi et al. (16) 24.20 091 084 2241 2599 2645 0.00
Goodarzi et al. (21) 26.48 1.05 111 24.42 2854 2514 0.00
Asadi et al. (18) 26.44 0.71 050 25.05 27.83 37.40 0.00
Petramfar et al. (20) 26.70 0.67 045 2539 28.01 3984 000
Enaba et al. (17) 28.30 1.02 1.04 26.30 30.30 27.76 0.00

Rizk et al. (13) 29.70 1.17 136 27.41 3199 2546 0.00

25.86 0.87 0.75 24.16 27.56 29.79 0.00

Mean and 95% CI
Relative Std

weight Residual

1265 -134

1385 -132

1231 072

11.78 0.26

13.02 0.26

13.14 0.38

O 1191  1.03

O 11.34 1.58

-50.00 -26.00 0.00 25.00 50.00

Patients' mean age

Figure 4. Meta-analysis of the age of patients with seizure due to tramadol

Cl: Confidence interval, Std: Standard deviation

A study used two definition of seizure including a broader and
more specific definition and indicated that tramadol is not
associated with a higher risk of seizure compared to codeine
through a broader definition (based on either an outpatient
physician claimforseizure disorder oraseizure-related emergency
department visit or hospitalization); however, through using a
more specific definition of seizure (restricted to a hospital visit
with a definite diagnosis of seizure), they showed that tramadol
is responsible for an increase of 41% in risk of seizure (26).

In almost all of the included studies, patients were in their early
age of 20s and our estimations for their mean of age relieved
the similar range. Moreover, in all of the included studies, male
patients were more frequent than females. Although most of the
patients admitted with tramadol induced seizure indicated that
they used tramadol only for suicide or abuse, it is important to
note that about one-third of the patients used this drug as a safe
medication but still developed seizure. Moreover, about half the
patients did not even have a history of tramadol abuse (13,15-
18,20). An Australian study indicated that tramadol overdose is
associated with a significant risk of seizures in more severe cases,
which appear to be related to the ingested dose; They found
that seizures are apparently dose dependent and only occur in
tramadol dosages of greater than 2000 mg, even in patients
without a pre-existing risk of seizures (10).

Our study had some limitations including the considerable
heterogeneity between the studies that prevented us to provide
more reliable data. Also, this heterogeneity prevented us from
drawing a definite conclusion based on the obtained data.
Although we tried to reduce the heterogeneity by performing
subgroup analysis, it was not that much effective. We included

any studies conducted in both developing and developed
countries. However, the studies conducted in developed
countries were excluded because of our mentioned exclusion
criteria. For example, the study of Ryan and Ishister (10) was
excluded because they did not exclude the patients receiving
co-ingestants or having seizure-related comorbidities when they
calculated the mean dose of tramadol which induced seizure. We
believe that these co-ingestants or seizure-related comorbidities
may affect the dose of tramadol that causes seizure. Thus, we
excluded these kinds of studies. Although our study failed to
include the reports of the characteristics of patients in developed
countries, there is no evidence in literature representing that
there could be differences between characteristics of patients in
developed and developing countries in terms of susceptibility to
seizure due to tramadol. Therefore, this issue could not affect
the generalizability of our results. In addition, our review only
included the published studies, but we tried our best to contact
with researchers and obtain the original data.

Conclusion

The current systematic review and meta-analysis study on
tramadol induced seizure indicated that there was a substantial
heterogeneity among studies on characteristics of patients
with seizure due to tramadol. However, despite the extensive
limitations of this study, our results demonstrated the higher
prevalence of seizure due to tramadol in young men in
developing countries, who mostly used tramadol in a suicide
attempt or abuse. Moreover, due to possibility of seizure in
patients with prescribed doses of tramadol, this complication
should be considered by physicians.
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Previously tramadol was known as a cheap and safe drug with
a low risk of addiction in comparison with other opiates (27),
afterwards numerous studies reported severe adverse effects for
it, such as seizure, rising the creatinine phosphokinase, acute
renal failure, hepatic failure, electrocardiographic changes and
acute right heart dysfunction and even death. The current study
was mainly designed to review the published works on tramadol
induced seizure and investigate the patients’ demographics,
previous history of drug use and seizure consumed tramadol
dosage, and the manner of poisoning with tramadol.

Regarding the patients’ demographics with tramadol induced
seizure, the ones living in developing countries were the most
frequent group of patients with tramadol induced seizure. Low
awareness of tramadol side effects among people is another
reason for high prevalence of tramadol poisoning and its
consequences in developing countries such as Iran and Egypt
(13,26). According to an Egyptian study, the increasing violence
forms are strictly associated with drug misuse. Low price of
tramadol and easy access to it, compared to other abused drugs,
and the unplanned and indirect advertisement of social media
for tramadol could be other potential risk factors of tramadol
poisoning (27,28). Also, our findings indicated that individuals
in male sex (83.37£12.6 percent) had higher prevalence of
seizure following the consumption of tramadol. The social
context, especially in developing countries, provides an easier
access of tramadol for young men than the women (26,29-30),
consequently, the prevalence of seizure due to tramadol is
higher among the male users. Besides, young men have a higher
tendency to do risky behaviors than women, so they are more
prone to abusing drugs such as tramadol (30).

Our estimations for tramadol dosage inducing seizure in the
patients, revealed a mean of 1,454.5+333.6 mg. Also, the
minimum dose of tramadol causing seizure was estimated
as 169.5+131.2 mg. Thus, if tramadol is being prescribed for
therapeutic purposes, the physicians should properly make the
patients aware about tramadol’s complications; And if there is
a high possibility of tramadol abuse in certain environments,
more proper prevention programs using media and educational
systems, especially in high schools and universities, are required
to get administrated by governments against tramadol abuse
targeting young population. Therefore, further studies are
required to evaluate and introduce the most cost-benefit
prevention programs against tramadol abuse, especially in
context of developing countries.
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Abstract

Aim: Coronary artery calcium (CAC) score is a scoring system used in the stratification of coronary risks. Breast artery calcification (BAC) is a
type of medial artery calcification that can be visualized using mammography and is also known as arteriosclerosis. It has been reported that
a significant correlation exists between BAC and CAC and that the presence of BAC improves the ability of detecting women with CAC. This
study aimed to evaluate the relationship between mammographically-detected BAC and CAC.

Materials and Methods: A total of 31 patients who presented to our hospital for diagnostic or screening mammography and who underwent
CAC scoring between 2015 and 2018 were included in the study. Agatston method was used to determine the CAC score. Total BAC, which
varies from 0 to 12, was measured based on the number and length of calcified vessels and the severity of mammographically-visualized
calcification.

Results: The mean BAC scores were found to be 0 in 1 patient, 1-3 in nine patients and 4-12 in 21 patients. The mean CAC scores were found to
be 0 in eight patients, 11-100 in 12 patients, 101-400 in eight patients and >400 in three patients. There was a statistically significant positive
correlation between the BAC and CAC scores.

Conclusion: This study revealed a positive correlation between the BACand CAC scores. It was found that mammographic calcification scoring,
which is already commonly used as a screening tool and is more advantageous than tomography, can be used for the early determination of
intermediate risk groups for cardiovascular diseases.

Keywords: Breast artery calcification, coronary artery calcium score, mammography, cardiovascular disease, screening

Introduction

Cardiovascular diseases (CVDs) are the leading cause of death
worldwide with approximately 17.9 persons died from CVD in
2016 (1). Similarly, in our country also CVDs rank first among the
causes of death. According to the data of the Turkish Statistical
Institute, deaths due to CVDs are the leading among all causes
of death by 39.8% (2). In the Western countries, yearly rate of
CVD mortality has been reported as 2-8/1000 in men and 0.6-
3/1000 in women aged between 45 and 74 years. In our country,
this rate has been reported as 7.6/1000 in men and 3.8/1000 in
women in the same age group (3). Identification of asymptomatic

persons who are at a higher risk for future cardiovascular events
is the basis of implementing preventive strategies. Coronary
artery calcium (CAC), score which is a scoring system based on the
measurement of the amount of calcium in the arterial walls that
supply heart muscle is used for the stratification of cardiovascular
risk. Several studies have shown that CAC score is significantly
associated with major cardiovascular events (all causes mortality,
cardiac mortality, and nonfatal myocardial infarction) in middle
and long term follow up (4). However, currently CAC score is not
used in routine screening. The use of CAC is based on clinical
findings and a history of genetic predisposition. Nevertheless,
CAC occurs in the intima of the vessels, and is closely associated
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with aterosclerotic plaque burden. Therefore, the presence of
CACis in fact a diagnostic factor for cardiovascular disease (5).

Breast cancer is the most common type of cancer in women
in the developed and developing countries, and is among the
most important global healthcare problems (6). It ranks second
following lung cancer worldwide (7), accounting for nearly 30% of
all cancers seen in women (8). On the other hand, it is stated that
the chance for healing is high when breast cancer is recognized
in an early period.

Breast Cancer Screening Program National Standards prepared
by the Ministry of Health Public Health Institution recommend
screening every 2 years with mammography in women aged
between 40 and 69 years (9). Breast Cancer Screening Guidelines
by the Turkish Radiology Association accept the age of starting
mammographic screening as 40 years, and recommend yearly
follow up (10). According to these guidelines, it is advisable
to discontinue screening between 70 and 74 years old if life
expectancy is under 5 years depending on the age and presence
of other comorbidities.

Breast artery calcification (BAC) is a type of medial artery
calcification, which can be seen on mammography, and is
also named as arteriosclerosis that is known as Monckeberg
arteriosclerosis (11,12). Recently, BAC has been shown to be a
potential women specific risk factor for both coronary artery
disease and cardiovascular disease (13). However, unfortunately
the presence or absence of BAC is often neglected in
mammographic evaluation. Studies have shown that subclinical
atherosclerosis and cardiovascular disease can be assessed with
mammography (14,15). It has been reported that there is a
significant relationship between BAC and CAC, and the presence
of BACimproves the ability for detection of women with CAC (16).

Mammography provides an important alternative screening
technique to determine the risk of coronary artery disease in
women. Given that millions of women over 40 years old have
mammography, a significant correlation between BAC and CVD
will provide improvement in risk stratification without additional
costs and radiation exposure (17). The objective of this study was
to evaluate the relationship between BACs on mammography
and CAC score.

Materials and Methods

Among the women who presented to our hospital for screening
or diagnosis with mammographic evaluation, a total of 31
women aged between 40-74 years who recently presented for
coronary calcium scoring between October 2015 and June
2018 were included in this study. Women aged under or over

the specified age range, those with a history of stroke, transient
ischemic or coronary artery disease, patients with coronary
stents, advanced coronary calcification, those undergone breast
surgery, and patients with chronic inflammatory diseases such as
infection or autoimmune diseases, hepatic and/or renal failure
were excluded from the study. All BAC and CAC evaluations were
performed by a radiologist specialized on this topic.

Before the beginning of the study, the necessary approval
was received from the local ethics committee with 2/2019.K-
018 numbered decision. Patients included in the study were
informed about the objective of the study and given written and
verbal consents. The study was conducted in accordance with the
principles of the Declaration of Helsinki.

Coronary Artery Calcium Scoring

CAC is a pathognomonic finding of atherosclerosis (18). CAC
may be observed in any stage of atherosclerosis. Therefore,
determination of CAC level is not only a measurement of calcified
plaque burden, but it is also an indicator of the non-calcified
plaque burden of the existing atherosclerotic disease. The most
common method in the measurement of CAC is Agatston score.
This score was described by Agatston et al. (19) in 1990 as the first
practically applicable quantitative CAC protocol. In this method,
any structure with a density of 130 HU or higher and an area of
1 mm? or higher is considered as a calcified focus, and the foci
found in the anatomic regions of coronary arteries as calcified
plaques. Each calcified focus is scored between 1-4 points based
on the peak density. Total Agatston score of each person is
calculated with summation of the scores of each focus (Table 1).

Coronary artery calcium examinations were performed with
visualization between tracheal bifurcation and heart vessel at
early mid-diastole, using a 120-sections computed tomography
device (Siemens Somatom 2015).

Table 1. Risk stratification according to Agatston score

CAC Plaque Cardiovascular Likelihood of

score burden risk obstructive disease

0 No detectable Very low Very low <5%
plaque

190 | Minimal Low Low <10%
plaque

11-100 | Mild plaque Moderate Mild stenosis
Moderate Likelihood of both

101-400 Moderate-to-high | non-obstructive and
plaque truct

obstructive disease

Diffuse Likelihood of at

>400 atherosclerotic | High least one significant
plaque stenosis (>90%)

CAC: Coronary artery calcium
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Breast Artery Calcification

Arterial calcification in the breast is a type of medial calcification,
which can be easily detected on mammography, and is seen as
parallel lines and railways on mammography. Calcification of
the arterial intima is considered as coronary calcification and
is usually accompanied by plaques consisting of lipid deposits.
Whereas BAC occurs in the middle layer of the artery, and known
as Monckeberg medial calcific sclerosis. BAC is a novel potential
risk stratification tool for CVD.

Total BAC score differs between 0-12 points, and is produced
based on three elements on mammography: the number of
calcified vessels (0-6 points), the severity of artery calcification
(0-3 points) and the length of calcified vessels (0-3 points).
Accordingly, the total scores are divided into three categories
with 0 point indicates the absence of BAC, 1-3 points mild
calcification, and 4-12 points significant calcifications (Table 2).

Mammography was performed by acquiring mediolateral
oblique and craniocaudal images including tomosynthesis
(Siemens Mammomat Inspiration 2015).

Statistical Analysis

Data obtained in the study were analysed using SPSS Version 20.0
(SPSS 20.0 for Windows IBM, Virginia, USA) statistical software.
Normality of the data was tested and normal distribution value

Table 2. BAC scoring system

Number of Length of vessels Severity of calcification

vessels

1 1 1/3 involvement | 1 | Spot calcification 1
1/3-2/3 Spot calcification in

2 2 . 2 2
involvement the lumen

Intense calcification

>2/3 in the vessel

3 3 . 3 . . . 3
involvement including tangential

walls and lumen

BAC: Breast artery calcification

Table 3. Correlation between BAC and CAC scores
No | Mild Significant Total | P
BAC | calcification | calcification value

No CAC 1 7 - 8

Minimal plaque

Mild plaque - 2 10 12

Moderate

plaque - - 8 8 0.001

Diffuse

atherosclerotic

plaque - - 3 3

Total 1 9 21 31

BAC: Breast artery calcification, CAC: Coronary artery calcification
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was calculated with Skewness-Kurtosis test. Continuous numerical
variables are expressed median (minimum-maximum) values as
appropriate, and categorical variables as percentage (%). Paired
Student’s t-test was used in the comparison of continuous
variables. The correlation between continuous variables was
studied with Pearson’s correlation analysis. P<0.05 values were
considered statistically significant.

Results

A total of 31 women were included in the study. The median age
of the participants was 57 (40-74) years. BAC scores were found
as 0 in one (3.2%) patient, 1-3 in nine (29.0%) patients, and 4-12
(67.7%) in 21 patients. Both BAC and CAC scores were increased as
the age of the patients increased.

CAC scores were found as 0 in eight (25.8%) patients, 11-100 in
12 (38.7%) patients, 101-400 in eight (25.8%) patients and >400
in three (9.2%) patients. Sample of the study mostly consisted of
the patients with a CAC score between 11-100 and a BAC score
between 4-12.

CAC score was 0 in a patient with a BAC score of 0, while seven
(77.8%) of patients with BAC scores of 1-3 were in CAC 0 group,
and the remaining two patients were in CAC 11-100 group. Of
the 21 patients in BAC4-12 group, 10 (47.6%) were in CAC 11-100
group, eight (38.1%) in CAC 101-400 group and 3 (9.68%) in CAC
>400 group. Accordingly, the highest rate of patients was found
in BAC 4-12 and CAC 11-100 groups by 47.6% (Chart 1).

When the results of t-test and mean values of the groups
were evaluated together, CAC scores were found to be more
effective. Effect of BAC scores on CAC scores was found as 63%.
The correlation between BAC and CAC scores was statistically
significant (r=0.796 p<0.005) (Table 3). When cardiovascular risk
factors related to BAC were examined; Diabetes mellitus was
found in 19 (61.29%), hypertension in 17 (54.83%), hyperlipidemia

Distribution of CAC scores

10% |3%

/

Distribution of BAC scores

68%

mQ ®=]1-100

101-400

400+ =) ®]-3 “4-12

Chart 1. Distribution of CAC and BAC scores

BAC: Breast artery calcification, CAC: Coronary artery calcification
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in 16 (51.61%), smoking in four (12.90%), chronic kidney disease
in two (6.45%) patients and family history in one (3.22%) patient.
The relationship between the presence of BACand cardiovascular
risk factors was given in Table 4.

Samples of moderate and moderate-advanced stage coronary
artery and breast vascular calcifications are given in Figures 1
and 2.

Discussion

CAC scoring has been a risk estimation tool for coronary artery
calcification as an indicator of subclinical heart disease (19).
Higher CAC scores are associated with a higher risk of coronary
events. In addition, the presence of CAC has been used to justify
modification treatments with a more aggressive CAD risk factor
such as aspirin, statins and lifestyle changes (20). Studies have
shown that the extent of CAC is strongly associated with the
rate of future cardiac events, and that high prevalence of CAC
in patients with coronary heart disease make percutaneous
coronary intervention difficult (4).

Table 4. Relationships between the presence of BAC and
cardiovascular risk factors

BAC scores
BAC - BAC +
Number of patients (n) 1 30
Age at mammography (mean + SD) 54 (7.5) 59 (8)
Presence of BAC 1 30
Diabetes mellitus 12 19
Hypertension 14 17
Smoking 4 4
Hyperlipidemia 15 16
Chronic kidney disease 0 2
Family history 0 1

BAC: Breast artery calcification, SD: Standard deviation

Figure 1. Mild calcification in the left anterior descending coronary
artery of a 56-year-old woman with BAC score 4

BAC: Breast artery calcification

Figure 2. Moderate calcification in the left anterior descending
coronary artery of a 74-year-old woman with BAC score 9

BAC: Breast artery calcification

Mammography screening has been widely used in early detection
of breast cancer. BAC is a benign finding on mammography
especially in elderly women. It has been proposed that this
incidental finding can be used as an indicator of vascular disease
(21). Therefore, relationships between BAC and cardiovascular
disease markers and potential risk factors and CAC scores (22,23).

In the present study the relationship between BAC and CAC was
evaluated. As a result of the evaluations and analyses, a strong
correlation was found between BACand CAC. In a study by Pecchi
et al. (16) in 2003, a strong correlation was found between BAC
and CAC. In 2007, Maas et al. (24) reported a strong correlation
between BAC and CAC in 499 women at the end of 9-year follow
up. More recently, in a retrospective study by Chadashvili et al.
(25) with 145 women who were referred for coronary computed
tomography within one year after mammography screening;
a significant association was found between the presence of
CAC>11 and BAC.

BAC rates increase in patients as CAC scores increase. In our study,
BAC scores were found in the range of 4-12 in three patients with
a CACscore >400. In a study by Matsumura et al. (26) in 2013, BAC
scores were significantly increased in women with a CAC score
>400. However, there is currently no exact consensus on this issue
in the literature. In a cross-sectional study by Moradi et al. (27),
the relationship between BAC and CAC was investigated in 150
Iranian women aged >40 years, and no significant correlation
could be found. The authors stated that BAC and the presence of
significant coronary stenosis might be independently associated
with age, and therefore older women were more susceptible for
both BAC and CAC. In our study also, both BAC and CAC scores
were increased as the age of the patients increased.

Several factors might have affected these contradictory results.
Different study designs might be the major factor affecting the
differences between these results. The effect of cardiac risk
factors on coronary arteries should be kept in mind.
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In a study by Wendling (28) in 2016, CAC was found by 47.6%
among 292 women. The authors reported a significant correlation
between CAC and BAC. In our study, moderate cardiovascular
risk was found by 47.6% among the participants. In addition,
we found a strong correlation between CAC and the elements of
BAC (number of calcified vessels, length of calcified vessels, and
severity of calcification). In a study by Fathala et al. (29), similar
results were reported. In addition, in another prospective study
by Dale et al. (30) including 1000 women, the likelihood of CAC
was found as 6.2 times higher in women with BAC compared to
those without BAC in all age groups. The results of that study
which has a high number of participants and those of the other
studies indicate that mammography could be a helpful tool for
the screening of coronary vascular disease. Likewise, previous
studies except for the study by Moradi et al. (27), in our study
also a significant correlation was found between BAC and CAC
scores. However, the reported results should be cautiously
interpreted. Because there is difference between sample sizes
of the studies, and participants have already presented for
computed tomography screening in most of these studies. In
addition, different methods and threshold values were used for
the measurement of CAC scores among the studies. Sensitivity
of BAC in prediction of CAC on mammography is variable and is
reported between 17% and 91%. Again, specificity of BAC score is
reported between 54% and 94% in different studies. Therefore,
further studies with larger cohorts are needed for establishing
a definitive consensus on the relationship between these two
scores in the literature and introduction of BAC score in routine
clinical practice for the prediction of CAC.

Study Limitations

This study has several limitations. First, the number of patients
was relatively small. Second, we included only the women who
presented for CAC score evaluation. Finally, the study has no long
term follow up data. However, we believe that our results would
provide contribution to the future consensus on this issue in the
literature.

Conclusion

We found a positive correlation between BAC and CAC scores in
the studied sample. This correlation between BAC and CAC scores
could be used as a diagnostic tool in asymptomatic women.
Criteria of this diagnostic method could be determined with
further studies including a larger series of patients and longer
follow-up.
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Abstract

Aim: To examine changes in door-to-antibiotic time in pre- and post-intervention groups.

Materials and Methods: A quasi-experimental study was conducted in the Emergency Department involving adult patients who were
diagnosed with sepsis or septic shock in a university-based hospital. The patients were distributed into one of two groups: a pre-intervention
or post-intervention group. In the post-intervention group, among patients with a suspected infection and a National Early Warning Score
(NEWS) of =5, the sepsis fast track protocol was used in the normotensive group and the sepsis with shock fast track protocol was used in the
hypotensive group. Our primary outcome was the difference in the door-to-antibiotic time in the pre- and post-intervention groups.

Results: Overall, 117 patients were included in the pre-intervention group and 102 patients in the post-intervention group. The median
door-to-antibiotic time in the pre-intervention group was 45 min [interquartile range (IQR): 30-65], and the median door-to-antibiotic time
in the post-intervention group was 30 min (IQR: 20-55, p=0.009). However, there was no significant difference in the mortality rate (p=0.194).

Conclusion: Using an activated system with NEWS for screening patients suspected with sepsis helped reduce the door-to-antibiotic time.

Keywords: Antibiotic, emergency department, National Early Warning Score, protocol, sepsis

Introduction

Sepsis is associated with high mortality and morbidity (1). In
2017 the World Health Organization reported more than 30
million cases of sepsis worldwide, and more than six million
deaths per year had been attributed to sepsis (2). The mortality
rate reached 35.09%, making sepsis the fourth leading cause of
death worldwide (3,4). To improve survival in cases of sepsis the
Surviving Sepsis Campaign Bundle 2018, guidelines recommend
administering empirical intravenous antibiotics within one hour
and adequate fluid resuscitation in sepsis cases with hypotension
or with serum lactate levels >4 millimoles per liter (mmol/L) (1,5-
7).

An important factor in prompt management has been the
introduction of an accurate and rapid detection tool (8). In a

recent study it was found that the quick Sequential Organ Failure
Assessment (qSOFA) predicted hospital mortality rates and intensive
care unit (ICU) length of stay more accurately than the Systemic
Inflammatory Response Syndrome (SIRS) (9). However very recent
studies have found the National Early Warning Score (NEWS) to
be as effective in the prediction of hospital mortality rate and
ICU admission as qSOFA and more accurate in comparison to SIRS
(9-12). Somehow, NEWS has been found to have more accuracy in
predicting mortality and ICU admission when compared to qSOFA
(12-14). However, no previous studies have reported the use of
NEWS for early activation of the sepsis code to lessen the time to
goal of therapeutic intervention including the administration of
empirical antibiotics, fluid resuscitation, or to reduce mortality in
the emergency department (ED).
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This study aimed to compare door-to-antibiotic time before and
after implementation of NEWS as a sepsis screening tool, where
a NEWS >5 and suspected infection were used to trigger the
activation of the sepsis fast track protocol.

Materials and Methods

Study Design

This study was a retrospective and prospective, quasi-
experimental study which was approved by the Research Ethics
Committee of Faculty of Medicine of Chiang Mai University (no:
377/2018, date: 03.10.2018). Written informed consent was
obtained from patients who were enrolled on the prospective
study. This study was registered in the Thai Clinical Trials Registry
(www.clinicaltrials.in.th, TCTR20191002001).

Study Setting and Population

Patients who visited the ED from June 1, 2018 to August 31, 2018,
prior to the implementation of NEWS as a sepsis trigger tool,
were recruited onto the study. The qSOFA criteria had been used
for the screening of these patients who were suspected sepsis
and action had been taken as for a general patient without the
sepsis fast track protocol. These patients were classified as the
pre-intervention group. ED patients from October 1, 2018 to
December 31,2018, after the implementation of NEWS as a sepsis
screening tool, were included in the post-intervention group. The
inclusion criteria were as follows: patients aged 18 years or over
with a suspected infection from a medical condition with NEWS
>5. The exclusion criteria included patients referred from another
hospital without available medical records, patients requiring
emergency surgery, patients discharged from the ED, patients
with a misdiagnosis, patients who had received antibiotics within
the last 30 days, or refusal by patient and/or guardian refusal or
were not able to consent to participation in the research.

Data collection occurred at two time points: three months pre-
intervention and three months post-intervention, intervention
being the implementation of the sepsis fast track protocol.
Patients in the pre-intervention group were recruited from
June 1, 2018 to August 31, 2018, and included those diagnosed
with sepsis or septic shock, according to the 10" revision of the
International Statistical Classification of Diseases and Related
Health Problems, with a NEWS >5. From September 1 to
September 30, 2018, triage and screening personnel were briefed
on the use of NEWS as a screening tool in patients with suspected
sepsis (run in phase). If NEWS >5, screening personnel were to
alert the emergency physician, who would be the one to decide
on the activation of the sepsis fast track protocol. The protocol
was divided into two sections: a normotensive and a hypotensive
group. The normotensive group included patients with a systolic

blood pressure (SBP) >90 millimeters of mercury (mm Hg) or
a mean arterial pressure (MAP) >65 mm Hg, and appropriate
antibiotics were given during treatment. The hypotensive group
included patients with SBP <90 mm Hg or MAP <65 mm Hg. In
this group, in addition to appropriate antibiotics, adequate fluid
resuscitation would be administered. Data for analysis of the post-
intervention group was collected from October 1 to December 1,
2018 by both nurses and physicians. The emergency physicians
and the nurses are the same team, no increase population, no
have any benefit or punish in pre- and post-intervention group.

Outcome Measures

The primary outcome was the door-to-antibiotic time in patients
when NEWS was used as a trigger tool to activate sepsis fast track
protocol, in comparison to the door-to-antibiotic time in patients
where such a tool was not used. The secondary outcomes
examined the door-to-intravenous bolus time (door-to-1V bolus
time), door-to-laboratory time (door-to-lab time) taken, lactate
clearance, time to admission decision, average hospital length
of stay (LOS), and average number of days ICU free, average
ventilator free days, and 28-day mortality rate. The door-to-1V
bolus time was defined as time between patient arriving at ED to
IV bolus being achieved. The door-to-lab time taken was defined
as time between patient arriving at ED to blood test taken. The
lactate clearance was defined as percentage of blood lactate at
arrival minus blood lactate concentration at follow up 2 hours
after resuscitation. For lactate clearance, patients in whom there
was no follow up of blood lactate, or blood lactate at visit <2
mmol/L or missed data were not included in this outcome. The
time to admission decision was defined as time between patient
arriving at ED to the nurse receiving the admission order.

Sample Size Calculation

To ensure the number of patients in this study was adequate, the
sample size was calculated by independent mean (15). A previous
study had reported a mean of door to antibiotics time in the pre-
intervention group as 139 minutes [standard deviation (SD)=74]
and in the post-intervention group as 81 minutes (SD=39) with
an alpha error of 0.05 and a beta error of 0.1, required a sample
size of 22 patients in each group (8).

Statistical Analysis

Descriptive statistics were used for categorical data and mean
values, standard deviation, medians, and interquartile ranges
for continuous data. The Shapiro-Wilk test was used to test a
normal distribution. Variables that approximated to a normal
distribution were summarized as mean * SD, and groups were
compared using t-tests. Other continuous or ordinary scaled
variables were summarized as median, interquartile range, and
groups and compared using Mann-Whitney U tests. All statistical
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analyses were performed using SPSS® Statistics version 22 (IBM®,
Armonk, New York, USA). Statistical significance was designated
as p<0.05 unless stated otherwise.

Results

There was a total of 539 patients over 18 years of age with sepsis
or septic shock, with a NEWS >5 and following application of the

exclusion criteria, 275 patients were eligible for inclusion in this
study. One hundred and seventeen patients were included in the
pre-intervention group and 102 in the post-intervention group as
shown in Figure 1. Baseline characteristics, including underlying
diseases, hospital readmission within three months, vital signs,
NEWS, lymphocyte count, and serum lactate did not significantly
differ between the pre-and post-intervention groups (Table 1).

539 patients diagnosed sepsis, severe
sepsis or septic shock in ICD 10

y

275 patients screen NEWS 25

/\

145 in pre-activated protocol

130 in post activated protocol

in the 30 days prior

19 patients received antibiotics 18 patients received antibiotics

5 patients misdiagnosis
4 patients discharged from ED 8 patients discharged from ED

in the 30 days prior
2 patients misdiagnosis

4
117 patients included in pre-activated protocol

A
SBP < 90 mmHg or MAP < 70 mmHg

T

A 4

102 patients in whom the emergency
physician suspected an infection

\ 4
Activated emergency physician

h 4
70 patients in 47 patients in 102 patients included in pre-activated protocol
normotensive group hypotensive group
SBP < 90 mmHg or MAP < 70 mmHg

58 patients in normotensive 44 patients in hypotensive
group activated sepsis group activated sepsis with

FACT TRACK protocol and shock FACT TRACK protocol

start antibiotics and start antibiotics

A

A

Y

SBP < 90 mmHg or MAP <70 mmHg

Figure 1. Study flow chart

ED: Emergency department, ICD 10: 10" revision of the International Statistical Classification of Diseases and Related Health Problems, MAP: Mean
arterial pressure, mmHg: Millimeters of mercury, NEWS: National Early Warning Score, SBP: Systolic blood pressure
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Table 1. Baseline characteristics

Pre-intervention (n=117) | Post-intervention (n=102) ‘ p value

Group - n (%)

Normotensive group 47 (42.0) 44 (43.14) 0.657
Hypotensive group 70 (59.8) 58 (56.9) 0.657
Male - n (%) 66 (56.4) 48 (47.1) 0.213
Age - years 64.4+18.7 65.5+18.2 0.643
Medical condition - n (%)

Diabetes mellitus 19 (16.2) 22 (21.6) 0.404
Hypertension 42 (35.9) 45 (44.1) 0.271
Dyslipidemia 23(19.7) 26 (25.5) 0.384
Cancer 33(25.2) 30 (29.4) 0.962
Chronic kidney disease 17 (14.5) 18(17.6) 0.658
Cerebrovascular disease 17 (14.5) 24 (23.5) 0.126
Readmission within 3 months-n (%) 39(33.3) 32(31.4) 0.869
Temperature - degrees Celsius 37.9+15 38.0+1.3 0.579
Heart rate - beats per min 107.1+24.2 111.5+£25.9 0.197
Respiratory rate - times per min 29£16.9 25%8.9 0.102
SBP - mmHg (IQR) 105.5 (83.0-130.5) 91.5(77.5-131.0) 0.248
MAP - mmHg (IQR) 72.5 (61.0-90.5) 67.5 (58.0-100.5) 0.072
Oxygen saturation - % (IQR) 90.0 (84.0-96.0) 93.5(89.0-97.0) 0.693
NEWS - score (IQR) 9.0 (7.0-10.5) 8.5 (7.0-11.0) 0.679
White blood cell count - x10° cell/cu.mm (IQR) 12.0 (5.6-21.2) 11.6 (6.3-16.0) 0.843
Serum lactate - mmol/L (IQR) 3.05 (1.8-4.6) 2.5(1.9-3.8) 0.297

Data presented as mean + SD or median (interquartile range), depending on distribution.
cell/cu.mm: Cell per cubic millimeter, IQR: Interquartile range, lab: Laboratory, MAP: Mean arterial pressure, min: Minute, mmHg: Millimeters of mercury, NEWS: National Early
Warning Score, mmol/L: millimole per liter, SBP: Systolic blood pressure, SD: Standard deviation, n: Number

After implementing the sepsis fast track protocol, the median
door-to-antibiotic time was 34 minutes (20 to 55); this was
statistically significantly lower from the pre-intervention median
time of 45 minutes (30 to 65; p=0.009). Median door-to-lab time
taken in the post-intervention group was lower than the pre-
intervention group [18 (8-40) vs 11 (5-20); p=0.003]. However,
there were no difference in door-to-IV bolus time, time to an
admission decision, average hospital LOS, average ICU free days,
average ventilator free days, and 28-day mortality rate (Table 2).

Hypotensive patients and Normotensive patients were separated
in a subgroup analysis, baseline characteristics of patients (Tables
3and4), including treatment received, did not significantly differ,
apart from one exception, in the normotensive group there was a
lower prevalence of cerebrovascular disease in the pre-group than
in the post-group (12.9 vs 39.8; p=0.013). In the post-intervention
normotensive group, door-to-antibiotic time was found to be
statistically significantly reduced, median pre-intervention 44.5
(30.0 to 64.3) minutes and post-intervention 25.0 (20.5 to 51.5)
minutes; p=0.003, but there was no significant difference in the
hypotensive group. Likewise, in the post-intervention group,

door-to-lab time taken was also found to be reduced, again with
statistical significance, median pre-intervention 16.5 (6.8 to 27.3)
minutes, post-intervention 11.5 (5.5 to 20.0) minutes; p=0.005.
There were no other significant differences found. With regards
to the hypotensive group, time to admission decision increased,
with statistical significance, median pre-intervention being 213.0
(173.0 to 300.0) minutes, and post-intervention 273.0 (196.3 to
327.5) minutes; p=0.025.

Discussion

This study found activation of code sepsis using NEWS to detect
sepsis patients earlier significantly reduced time to antibiotic
administration. Several studies have been conducted to compare
different sepsis screening tools. Usman et al. (16) and Thodphetch
et al. (17) found that NEWS as a sepsis screening tool had higher
sensitivity in comparison to qSOFA, SIRS, and Search Out Severity
Score. Screening tools with a higher sensitivity are believed to
result in more rapid detection of sepsis and thus more prompt
management. Seymour et al. (6) found that the administration
of antibiotics prior to 0.95 hours can reduce the mortality rate
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Table 2. Primary and secondary outcomes

Pre-intervention (n=117) Post-intervention (n=102) p value
Door-to-antibiotic time - min (IQR) 45.0 (30.0-65.0) 30.0 (20.0-55.0) 0.009
Door-to-1V bolus time - min (IQR) 12.0 (6.0-32.0) 8.5 (5.0-20.0) 0.150
Door-to-lab time taken - min (IQR) 18.0 (8.0-40.0) 11.0 (5.0-20.0) 0.003
Lactate clearance - % 23.1+28.7 17.0£37.3 0.339
Time to admission decision - min (IQR) 225.0 (175.0-297.0) 223.0 (180.5-297.0) 0.919
Average hospital LOS - day (IQR) 8.0 (4.0-17.0) 7.0 (5.0-13.0) 0.603
Average ICU free days - day (IQR) 6.0 (3.0-12.0) 7.0 (3.0-10.0) 0.885
Average ventilator free days - day (IQR) 6.0 (2.5-10.0) 7.0 (3.0-10.0) 0.773
28-day mortality rate-n (%) 35(29.9) 31(30.4) 0.194
Data presented as mean + SD or median (interquartile range), depending on distribution.
ICU: Intensive care unit, IQR: Interquartile range, IV: Intravenous, lab: Laboratory, LOS: Length of stay, min: Minute, SD: Standard deviation, n: Number

Table 3. Baseline characteristics in subgroup analysis by normotensive group and hypotensive group

Pre-intervention | Post-intervention | p Pre-intervention | Post-intervention | p

normotensive normotensive value | hypotensive hypotensive value

(n=70) (n=58) (n=47) (n=44)
Male sex - n (%) 42 (60.0) 31(53.5) 0.571 |23 (48.9) 17 (38.6) 0.437
Age - year 63.0£17.7 67.3+17.8 0.181 | 71.0 (54.0-89.0) | 66.0 (59.8-78.8) 0.950
Medical condition - n (%)
Diabetes mellitus 11(15.7) 13 (22.4) 0.709 | 8(17.0) 9(20.5) 0.880
Hypertension 22 (31.4) 28 (48.8) 0.078 | 20 (42.6) 17 (38.6) 0.868
Dyslipidemia 14 (20.0) 16 (27.6) 0.424 |9(19.2) 10 (22.7) 0.872
Cancer 19 (27.1) 13 (22.4) 0.682 |14 (29.8) 17 (38.6) 0.504
CKD 13 (18.6) 14 (24.1) 0.582 | 4 (8.5) 4(9.1) 1.000
Cerebrovascular disease 9(12.9) 19(32.8) 0.013 | 8(17.0) 5(11.4) 0.638
Readmission within 3 months - n (%) 24 (34.3) 19 (32.8) 1.000 | 15(31.9) 13 (29.6) 0.986
Temperature - degree Celsius (IQR) 38.60 37.8-39.7) |38.50(37.8-39.1) |0.992 |37.3+1.37 337.5+1.38 0.508
Heart rate - beats per min 108.7+£19.7 113.6+£27.3 0.235 | 104.8£29.9 109.5+25.2 0.417
Respiratory rate - times per min (IQR) 29.0 (24.0-37.0) 28 (22.5-35.0) 0.218 | 28.0(22.0-40.0) | 24.0(20.5-32.0) 0.583
SBP - mmHg 129.1+28.9 138.9+28.5 0.184 | 81.0(70.0-91.0) | 81.0(72.3-95.5) 0.381
MAP - mmHg 88.0 (78.5-97.8) | 93.0(112.0-141.8) | 0.004 | 61.0 (56.0-69.0) | 59.5(56.3-76.0) | 0.862
Oxygen saturation - % (IQR) 91.0 (87.3-94.0) | 92.0 (89.3-95.0) 0.530 | 88.0(78.0-97.0) | 95.0(86.8-98.0) 0.199
NEWS - score (IQR) 8.0 (7.0-9.0) 8.0 (7.0-10.0) 0.325 |9.5+33 9.0+2.8 0.416
White blood cell count x10° cell/cu.mm (IQR) | 13.4 (4.5-20.8) 10.3 (5.2-17.0) 0.553 |8.9(5.8-21.9) 12.2(7.7-16.7) 0.715
Serum lactate - mmol/L (%) 3.8 (3.0-4.9) 3.9(2.8-5.5) 0.820 |4.7(3.7-6.3) 3.6(2.8-6.3) 0.091
Data presented as mean * SD or median (interquartile range), depending on distribution.
cell/cu.mm: Cell per cubic millimeter, IQR: Interquartile range, MAP: Mean arterial pressure, min: Minute, mmHg: Millimeter of mercury, NEWS: National Early Warning Score,
mmol/L: Millimole per liter, SBP: Systolic blood pressure, SD: Standard deviation, n: Number, CKD: Chronic kidney disease

in sepsis (6). The findings from these studies led to the surviving
sepsis campaign in 2018 the outcomes of which recommended
the administration of adequate empirical intravenous antibiotics
within the first hour of treatment. In addition, it was found that
the activation of the sepsis care system in the ED causes faster
intervention than conventional treatment (18-20). Furthermore,
activation of the system was found to reduce door-to-lab time
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significantly. Such findings were in agreement with a study by
Hayden et al. (8) which concluded that faster lab results resulted
in a faster diagnosis, using the SOFA score, according to the
Third International Consensus Definitions for Sepsis and Septic
Shock (SEPSIS-3) definition. However, in our study there were no
differences with regard to time to fluid resuscitation. This resulted
from patients with a lower MAP score in our study being triaged
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Table 4. Primary and secondary outcomes in subgroup analysis by normotensive group and hypotensive group

Normotensive group Hypotensive group

Pre-intervention | Post-intervention | p value | Pre-intervention Post-intervention | p value

(n=71) (n=58) (n=47) (n=44)
Door-to-antibiotic time - min (IQR) 44.5(30.0-64.3) | 25.0 (20.5-51.5) 0.003 41.0 (23.0-58.0) 37.5(19.0-83.5) 0.617
Door-to-1V bolus time - min (IQR) - - - 12.0 (6.0-32.0) 10.00 (5.0-24.8) 0.143
Door-to-lab time taken - min (IQR) 16.5 (6.8-27.3) 11.50 (5.5-20.0) 0.005 9.0 (3.0-15.0) 9.0 (5.0-18.3) 0.299
Lactate clearance - % (IQR) 35.2(9.2-453) | 35.0(7.5-47.2) 0.890 | 22.0(13.3-38.2) 133 (-1.3-31.4) 0.335
Time to admission decision - min 260.4£104.9 229.8+108.1 0.109 213.0(173.0-300.0) | 273.0 (196.3-327.5) | 0.025
Average hospital LOS - day (IQR) 8.0 (6.0-21.5) 14.5(8.3-17.8) 0.863 | 9.0 (4.0-32.0) 7.0 (5.0-12.0) 0.633
ICU free days - day (IQR) 7.0 (4.0-13.0) 7.0 (4.0-10.5) 0.435 4.0 (0.0-9.0) 6.0 (2.0-9.0) 0.296
Ventilator free days - day (IQR) 7.0 (4.0-12.3) 7.0 (3.0-10.5) 0.642 | 4.0(0.0-9.0) 6.0 (2.0-9.0) 0.279
28-day mortality rate - n (%) 11 (15.7) 15 (25.9) 0.230 24 (51.0) 16 (36.4) 0.230
Data presented as mean £ SD or median (interquartile range), depending on distribution.
ICU: Intensive care unit, IQR: Interquartile range, IV: Intravenous, lab: Laboratory, LOS: Length of stay, min: Minute, SD: Standard deviation, n: Number

as a resuscitation case, and thus most patients would receive
rapid fluid administration regardless of sepsis fast track use. This
study shows no statistical difference in the 28-day mortality rate,
possibly due to insufficient numbers of patients, or possibly that
the door-to-antibiotic time in the pre-intervention group was
less than other studies (18). Future studies with larger number of
patients are needed to verify this.

In our subgroup analysis, we found that the activation of sepsis
fast track reduced door-to-antibiotic time and door-to-lab time.
However, for the hypotensive group, there were no significant
differences in door-to-antibiotic time, door-to-lab time, and time
to fluid administration between the pre- and post-intervention
groups. An explanation for this is probably because patients
in the hypotensive group were triaged as resuscitation cases,
thus would receive prompt intervention regardless of protocol
activation. However, this study does highlight how the protocol
helps personnel to have an increased focus on sepsis as regards
normotensive patients. Time to admission decision was increased
in the study, a finding which was in line with those published by
both Hayden et al. (8) and Permpikul et al. (21). Both studies
found that rapid diagnosis and management in the “golden
hour”, including administering norepinephrine in septic shock
patients reduced the duration of shock, pulmonary edema, and
new-onset arrhythmia, another field of septic shock which needs
further investigation.

Study Limitations

As this study was a quasi-experimental study, some information
obtained retrospectively may be missing. As for the post-
intervention group, using NEWS as a screening tool screens by the
severity of the case; thus, this may not be inclusive of instances
where the infection was not initially suspected. In addition,
the numbers of patients with sepsis according to the SEPSIS-3

definition were not analyzed in this study as a diagnostic study;
nonetheless, the ED uses the SEPSIS-3 definition to guide diagnosis
(1). Additionally, if at any time the physician does not suspect
sepsis after activation of the protocol, the physician will indicate
in the records that sepsis was not suspected and re-designate the
case as an infectious or non-infectious case instead.

Conclusion

Using NEWS as a trigger tool to activate the sepsis fast track
protocol helps to reduce the door-to-antibiotic time in patients
suspected of sepsis in the ED.
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Abstract

Aim: This study aimed to evaluate the impact of Turkey’s first European accredited 2-day point-of-care ultrasonography (POCUS) course on

the theoretical knowledge and practical skills of physicians.

Materials and Methods: Forty physicians and five lecturers attended the course. All the lectures were arranged as per the POCUS Curriculum
Guidelines given by the International Federation of Emergency Medicine. At the beginning and the end of the course, a theoretical exam
was conducted with the same set of questions. Practical skills were evaluated at the hands-on training stations using checklists. Pre-test and

post-test results were statistically compared.

Results: All the attendants of the course were included in the study. The numbers of the correct pre-test and post-test answers were 1.23+0.89
and 1.95+0.64 for abdominal aorta ultrasound (USG), 3.23+1.27 and 5.08+1.07 for cardiac USG, 0.95+0.68 and 1.78+0.42 for USG physics,
3.03£1.42 and 4.48+1.11 for expanded-focussed assessment with sonography in trauma, 1.75+0.74 and 2.35+0.62 for hepatobiliary USG,
1.4£0.71 and 1.85%0.36 for inferior vena cava USG, 1.18+0.55 and 1.48+0.51 for renal USG and 1.88%1.04 and 2.7+0.82 for lung USG,

respectively. All the differences were statistically significant.

Conclusion: The study shows that our 2-day basic course has effectively conveyed the fundamental POCUS knowledge and skills.

Keywords: Point-of-care testing, ultrasonography, medical education

Introduction

Point-of-care ultrasonography (POCUS) is a rapidly growing area
in medicine and used in nearly all kinds of medical practise,
especially in primary care, emergency medicine and critical
care departments (1). The most widely used POCUS applications
are focused assessment with sonography in trauma (FAST) and
expanded-FAST (E-FAST), bedside cardiac ultrasound (USG), aorta
and vena cava inferior USG, bedside lung USG, renal USG and
bedside hepatobiliary USG. The American College of Emergency
Physicians (ACEP) has categorised POCUS into five functional
clinical categories: resuscitative, diagnostic, symptom or sign-
based, procedure guidance, therapeutic and monitoring (1).
Different POCUS applications can be used solely or in a combined

manner at the bedside for answering single or multiple queries
about the patient’s clinical status.

Although it is internationally acknowledged that POCUS is
one of the essential skills for clinicians working in all fields of
medicine and especially in emergency departments, there is no
standardised method of POCUS education for resident physicians
or medical students (2-6). The first curriculum study regarding
USG training in emergency medicine was conducted by Mateer et
al. (7) in 1994. In Turkey, there are efforts to standardise POCUS
education, which is provided by senior clinicians in the field and
by physician associations.

The Emergency Medicine Physicians Association of Turkey is one
of the leading associations in Turkish Medicine and tries to spread
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the POCUS skills among emergency physicians by its branch of
the bedside USG education program “SonoSchool”. Since its
foundation in 2016, Sonoschool has been organising POCUS
courses both inside and outside of Turkey. The first basic POCUS
course that was internationally accredited by the European
Accreditation Council for Continuing Medical Education (EACCME)
in Turkey was organised by SonoSchool in Istanbul in December
2018.

In this study, we evaluated the impacts of this accredited 2-day
course on the theoretical knowledge and practical skills of
physicians.

Materials and Methods

This was a prospective observational study examining the effect
of a 2-day basic POCUS course. In total, 40 physicians attended the
course, of which 20 were EPs, 15 were anaesthesiologists working
in intensive care units, two were paediatric EPs, two were general
practitioners and one was a paediatrician. Thirty-six attendants
were from Turkey, two were from Jordan, one was from Greece
and one was from the United Kingdom. There were five lecturers,
all of which were EPs who were experienced in POCUS and had
previously taught it. Two of the lecturers were from Turkey, two
were from Egypt and one was from India. Two EPs were placed
to monitor the course and to make all arrangements during
the course, allowing the lectures to focus on the course and
the hands-on trainings. The lectures included diagnostic POCUS
applications; any POCUS applications for procedural guidance
were not included since this was a basic course. The topics of
the theoretical lectures and the targets of the hands-on stations
were arranged in the guidance of the International Federation
of Emergency Medicine (IFEM) POCUS Curriculum Guidelines (2).
The topics were as follows: USG physics, E-FAST, cardiac axes,
limited bedside echocardiography, abdominal aorta USG, vena
cava inferior USG, bedside renal USG, bedside hepatobiliary USG
and lung USG (Table 1). There were four theoretical lectures and
two hands-on training parts on the first day and four theoretical
lectures, two hands-on training parts and one interactive
session on the second day (Table 1). Pre-testing was performed
at the start of the course, and a post-test was done at the end
of the course with the same questions. The test contained 25
questions regarding the course topics; all questions covered
the course material. Nineteen questions covered only one
topic of the course, and six questions combined the knowledge
about two topics of the course. Four stations were arranged for
the hands-on training parts, with each station containing one
healthy volunteer and a USG device equipped with three probes:
curved array, phased array and linear probes. Attendants were
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divided into four groups, and the groups changed the stations
for each hands-on training. Each attendant had a checklist to
be completed at the hands-on training station and to be signed
by the lecturer. After one of the lecturers had provided some
information and practised the USG application, all attendants
practised the application on the volunteer and completed all
skills on the checklist. This ensured that each attendant gained
the targeted skills in the hands-on trainings. At the end of the
course, a post-test was performed with the same questions as in
the pre-test. After the post-test, attendants were asked to fill a
feedback form to evaluate the lecturers for both the theoretical
lectures, the hands-on training and the overall course format,
using a four-score evaluation form: 1=poor, 2=average, 3=good
and 4=excellent.

Statistical Analysis

After the course, pre-test and post-test answers were statistically
compared to evaluate the theoretical knowledge of the
physicians. The Wilcoxon signed rank test was used to compare
the results. Each correct answer was ranked as 2.5 points and
each incorrect answer as 0 points for both tests. The results

Table 1. The course program
Hours Topic
08.30-09.00 Introduction and pre-test
09.00-09.40 | Ultrasound physics
09.40-09.50 | Coffee break
09.50-10.30 | E-FAST

First day 10.30-12.00 | Hands-on training
12.00-13.00 | Lunch
13.00-13.40 | Cardiac axes
13.40-13.50 | Coffee break
13.50-14.30 | Bedside cardiac ultrasound
14.30-16.00 Hands-on training
08.30-09.00 | Abdominal aorta and vena cava

inferior ultrasound

09.00-09.40 Lung ultrasound
09.40-09.50 | Coffee break
09.50-10.30 Renal ultrasound
10.30-12.00 | Hands-on training

second day | 12.00-13.00 | Lunch
13.00-13.40 Hepatobiliary ultrasound
13.40-13.50 | Coffee break
13.50-14.30 | Interactive session
14.30-16.00 | Hands-on training
16.00-16.30 Post-test
16.30-17.00 | Feedback forms

E-FAST: Expanded focused assessment with sonography in trauma
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were compared both as gained points and percentage of correct
results; statistical significance was set at p<0.05. The feedback
forms were evaluated, and the mean values of the points
obtained from the forms were calculated for each lecturer. This
study protocol has been approved by local ethics committee
(2018-186).

Results

All of the 40 physicians who attended the course were included
in the study. The numbers of the correct answers for the pre-
test and the post-test were as follows: 1.2320.89 and 1.95%0.64
for abdominal aorta USG, 3.23+1.27 and 5.08+1.07 for cardiac
USG, 0.95%0.68 and 1.78+0.42 for USG physics, 3.03+1.42 and
4.4841.11 for EFAST, 1.754+0.74 and 2.35+0.62 for hepatobiliary
USG, 1.40%+0.71 and 1.85%0.36 for vena cava inferior USG,
1.18£0.55 and 1.48+0.51 for renal USG and 1.88+1.04 and
2.70£0.82 for lung USG, respectively (Table 2). All differences
were statistically significant. The percentages of correct answers
for the pre-test and the post-test were as follows: 40.83+29.72%
and 65.01+21.30% for abdominal aorta USG, 40.31+15.88%
and 63.44+13.39% for cardiac USG, 47.50+33.87% and
88.75221.15% for USG physics, 43.224+20.31% and 63.90+15.84%
for E-FAST, 70.00+35.45% and 92.50+18.08% for hepatobiliary
USG, 58.75%27.47% and 73.75%£25.29% for renal USG and
46.88426.06% and 67.50+20.57% for lung USG, respectively
(Table 2 and Figure 1). The mean test results were 45.40£11.73%

m Pretest m Posttest

Aorta Cardiac Physics E-FAST HPB

Aortag&vCl Renal Lung TOTAL

Figure 1. Graphic of the correct answers by percentages for pre-
test and post-test

E-FAST: Expanded focused assessment with sonography in trauma, HPB:
Hepatobiliary, VCI: Vena cava inferior

Table 3. Mean scores for the instructors obtained from feedback
forms (0: worst, 4: best)

Mean points

Instructor Theoretical lessons Hands-on training
Instructor-1 4.00 4.00

Instructor-2 4.00 4.00

Instructor-3 4.00 4.00

Instructor-4 4.00 3.75

Instructor-5 3.90 4.00

Table 4. Mean scores for the overall course format obtained
from feedback forms (0: worst, 4: best)

. + 0 .
fgr the pre-test and .63.90_8..23@.f0r the post-test (Table 2). All Category Mean score
differences were statistically significant. (0 to 4 points)
. . ality of the event 3.95

All attendants completed the checklists for the hands-on training Quality v

and therefore gained the ability to perform USG scanning on a Re.leva.n.ce of the event . 4.00

healthy subject. However, unfortunately, we have no information Suitability of formats used durln‘g‘the event : 382

about their scanning abilities on real patients and in real clinical Ways the event affected the participants” practice | 3.95

cases. Commercial bias 4.00
Table 2. Correct answers by numbers and percentages for pre-test and post-test

Correct answers by number Correct answers by percentage

Topic Pre-test (Avg * SD) Post-test (Avg £ SD) | p Pre-test (Avg * SD) | Post-test (Avg £ SD) | p
Aorta 1.23£0.89 1.95+0.64 0.000 40.83+29.72 65.01+21.30 0.000
Cardiac 3.23+1.27 5.08%1.07 0.000 40.31£15.88 63.44+13.39 0.000
Physics 0.95+0.68 1.7810.42 0.000 47.50+33.87 88.75+21.15 0.000
E-FAST 3.03+1.42 4.48+1.11 0.000 43.22+20.31 63.90+15.84 0.000
HPB USG 1.75%£0.74 2.35%0.62 0.000 58.33+24.75 78.33£20.74 0.000
Aorta & VCI USG 1.40£0.71 1.85%0.36 0.000 70.00+35.45 92.50£18.08 0.000
Renal 1.18£0.55 1.48%0.51 0.005 58.751+27.47 73.75%£25.29 0.005
Lung 1.88%1.04 2.70%£0.82 0.000 46.88+26.06 67.50+20.57 0.000
Total - - - 45.40£11.73 68.90+8.23 0.000
E-FAST: Expanded focused assessment with sonography in trauma, HPB: Hepatobiliary, USG: Ultrasonography, VCl: Vena cava inferior, Avg: Average, SD: Standard deviaton,
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The feedback forms were also evaluated, and the mean points for
the lecturers and for the overall course format were calculated.
Three of the lecturers achieved a score of 4.00 for both theoretical
lectures and hands-on training. One lecturer achieved a score
of 4.00 for theoretical lectures and a score of 3.75 for hands-on
training, while one lecturer obtained 3.90 for theoretical lectures
and 4.00 for hands-on training (Table 3). The mean points of the
overall course ratings were as follows: 3.95 for the quality of the
event, 4.00 for the relevance of the event, 3.82 for the suitability
of formats used during the event, 3.95 for the ways the event
affected the participant’s practice and 4.00 for commercial bias
(Table 4). These results show that the attendants were pleased
both by the lecturers and the overall course format.

Discussion

Our study consisted of the evaluation of a basic POCUS course
given by five expert instructors. We implemented a formal 2-day
POCUS course for physicians practising in different areas. Our
course format was approved and accredited by EACCME. This
accreditation improves our course program’s validity for different
areas of medicine. Different clinical scenarios require different
types of knowledge about POCUS, and we tried to include the
complete spectrum of basic POCUS knowledge that can be
required at the patient’s bedside. We arranged our course topics
upon the IFEM POCUS Curriculum Guidelines (2).

The necessity for POCUS instruction is clear, but the best methods
of attaining these skills remain poorly defined (8,9). We tried to
combine the theoretical lessons with PowerPoint presentations,
hands-on training, interactive sessions and pre- and post-tests.
Our results showed that such a course could improve skills in USG
knowledge, normal image acquisition on healthy volunteers,
image interpretation and comfort with USG technique. These
improvements were apparent immediately after the course by
the difference between pre-test and post-test and hands-on
training checklists. There was a statistically significant difference
between pre-test and post-test results, suggesting that our
approach was highly efficient.

The hands-on training sessions were also effective because all
attendants completed a checklist at the hands-on stations and
practised each POCUS application on the checklist. The checklists
included all of the required basic POCUS practical abilities of the
related topics.

The rapidly expanding POCUS literature supports a multisystem
approach for the evaluation of the patients, especially critically
ill ones (10-12). We organised our course program to meet this
need and included major organ systems such as lung USG,
bedside cardiac USG, abdominal USG, hepatobiliary USG and
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aorta and vena cava inferior USG. Established protocols require
integrated knowledge about all of these organ systems, and we
integrated this knowledge with both interactive sessions and
some questions in our pre- and post-tests. In our interactive
sessions, we used a web-based simulation program. A case-
scenario was introduced to a group of three attendants who then
decided to use one of the basic POCUS applications and applied
it to a healthy volunteer; the pathologic image based on the
scenario was shown to the class. Subsequently, the attendants
made a diagnosis or used another POCUS application until they
reached a diagnosis. This way, the integration of the acquired
knowledge could be improved.

Based on a previous study, students feel that hands-on practise
is the best way to learn technical POCUS skills (8). We performed
hands-on training sessions for every topic included in our course
and asked the attendants to practise every POCUS skill by him-
or herself on healthy volunteers. We also used active-learning
methods in our interactive sessions.

We asked the students to answer a feedback form about our
course structure and about our instructors. Based on the results,
the students found our course structure effective and our
instructors sufficient. This point is very important because both
aspects play a crucial role in the students’ interest in the lessons
and in their willingness to gain new skills. Unsatisfaction in this
regard results in a lower interest and has a negative impact on
learning.

Study Limitations

One limitation of our study is that practical hands-on training
was performed on healthy subjects. All attendants completed
the checklists for the hands-on training sessions and therefore
gained the ability to perform USG scanning on a healthy subject.
However, unfortunately, we have no information about their
scanning abilities on real patients and in clinical settings.

Conclusion

Our study shows that our 2-day basic POCUS course integrating
theoretical lessons, hands-on training on healthy volunteers,
interactive sessions, pre- and post-tests and feedback forms
is effective to provide basic POCUS knowledge to a range of
multidisciplinary physicians.
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Abstract

Aim: This study aimed to evaluate the indications for intravenous recombinant tissue plasminogen activator (IV r-tPA) and/or mechanical
thrombectomy in patients with acute stroke and the research intended to determine why these treatments were not applied in some cases.

Materials and Methods: This study included 300 stroke patients treated between January 2018 and June 2019 for whom the data were
accessible. The patients with acute stroke were retrospectively examined with regards to demographic and clinical information.

Results: Of the 300 patients, 142 (47%) were females and 158 (52%) were males and 214 patients (71%) were admitted to the hospital within
the first 4.5 hours. The mean age of the patients was 68.11£13.15 years (34-94 years). Moreover, 58 (19%) patients did not receive IV r-tPA and/

or undergo mechanical thrombectomy owing to contraindications.

Conclusion: In this study, we determined that the most common reason for not applying IV r-tPA and/or mechanical thrombectomy was
the inability of some patients to reach the hospital within the treatment window. Multi-centre studies are needed to investigate the various
factors contributing to the delay in accessing treatment for patients with acute ischaemic stroke. Addressing these issues may increase the
proportion of patients receiving thrombolytic therapy and/or undergoing mechanical thrombectomy.

Keywords: Acute stroke, thrombolytic therapy, mechanical thrombectomy

Introduction

Acute ischemic stroke is the third most common cause of
mortality after coronary artery diseases and cancer (1). It is a
severe neurological problem that ranks first worldwide in terms
of morbidity. Approximately 6 million people die due to a stroke
and 17 million people have a stroke each year (2,3). Ischemic
strokes constitute more than 85% of all strokes (4). In our country,
this rate was reported to be 71% (5).

In the treatment of acute ischemic stroke, intravenous
recombinant tissue plasminogen activator (iv r-tPA) is the only
approved medical treatment option for patients admitted in the
treatment window (6,7). Endovascular treatment is recommended
in patients with major vascular occlusion (8). Unfortunately,
the most important obstacle to these treatments is the limited
duration. 1.9 million neurons are lost in every minute of the
brain until reperfusion is achieved (9).

However, despite the efficacy of iv r-tPA in acute ischemic stroke
patients iv r-tPA, due to numerous limiting factors, it has been
reported that only 3.0-8.5% of patients with ischemic stroke were
applied iv r-tPA (10-12). The aim of this study was to evaluate
the iv r-tPA and/or mechanical thrombectomy indications in the
patients with acute stroke admitted to our emergency department
and/or hospitalized at the neurology department and in case
these treatments were not applied, to determine reasons why
these treatments were not applied in our patients and to correct
these issues.

Materials and Methods

Bursa Yiiksek ihtisas Training and Research Hospital is a tertiary
care hospital. In our hospital, periodic training on stroke is being
provided to healthcare personnel since 4 years. A number of
awareness programs have been organized to increase public
awareness about stroke.
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In our stroke centre, iv r-tPA was first administered to patients
with acute ischemic stroke in 2016. Since 2017, mechanical
thrombectomy is being performed in our hospital.

The study included 300 patients with accessible data who had
been admitted to the emergency department of our hospital
for the diagnosis of stroke and/or hospitalized in the neurology
department due to stroke between January 2018 and June
2019. The study was approved by the ethics committee of
Bursa Yiiksek ihtisas Training and Research Hospital, decision
numbered and dated: 2011-KAEK-25, 2019/06-28, and the
requirement of informed consent was waived off because of the
retrospective nature of the study. The patients with acute stroke
were retrospectively examined with regards to demographic
(age, sex) and clinical information (the time of stroke, admission
time, risk factors for stroke, neurological examination findings,
stroke severity, and radiological findings), whether iv r-tPA and/
or mechanical thrombectomy treatment was applied, and the
reasons why these treatments were not applied. Stroke severity
at admission was determined using the National Institutes of
Health Stroke Scale (NIHSS). In the case of wake-up strokes, the
onset of the symptom was accepted as the last point in time
when the patient appeared normal.

Statistical Analysis

The consistency of continuous variables to normal distribution
was examined with the Kolmogorov-Smirnov test. According to
the normality test result, continuous variables are expressed
with mean, standard deviation, minimum and maximum values.
Categorical variables were given as n (%) values as indicative
statistics. SPSS (IBM Corp. Released 2017. IBM SPSS Statistics for
Windows, Version 25.0. Armonk, NY: IBM Corp.) program was
used for statistical analysis.

Results

Of the 300 patients, 142 (47%) were females and 158 (52%) were
males; all the patients had been admitted between January 2018
and June 2019 to the emergency department of our hospital
with the diagnosis of stroke and/or hospitalized in the neurology
department due to stroke.

The mean age of the patients was 68.11£13.15 years (34-94 years).
The time between the onset of stroke symptoms and admission
to the emergency department varied from 15 minutes to 10
days, and the mean time was 5 (0.42:420) hours. NIHSS scores
ranged between 0 and 32. Of the 259 (86%) patients diagnosed
with ischemic stroke, 11 (3.6%) and 30 (10%) were diagnosed
with intracerebral haemorrhage and transient cerebral ischemic
attack, respectively.

Total 137 (45%) patients had been admitted to the hospital in
the first 1.5 hours; 53 (17%), between 1.5 and 3 hours; 24 (8%),
between 3 and 4.5 hours; 54 (18%), between 4.5 and 24 hours;
and 32 (10.6%), after 24 hours. A total of 214 (71%) patients had
been admitted to the hospital within the first 4.5 hours; 58 (19%)
of the patients admitted to the hospital during the window
period had contraindications for iv r-tPA.

When the patients were evaluated in terms of risk factors of
stroke, it was found that 191 (63%), 64 (21%), 86 (28%), 104 (34%),
78 (26%), 86 (28%), and 57 (19%) of the patients had hypertension,
hyperlipidemia, coronary artery disease, Diabetes mellitus, were
smokers, history of stroke, and history of atrial fibrillation,
respectively.

There were 64 (21%) patients with NIHSS of >6 who could not
reach the hospital within the treatment window.

Ninety-seven (32%) patients with NIHSS of >6 who had been
admitted to the hospital in the first 4.5 hours (treatment
window) were examined, and it was found that 27 of these
patients underwent iv r-tPA, three underwent iv r-tPA and
mechanical thrombectomy, and nine
mechanical thrombectomy. Fifty-eight (19%) of the patients did
not undergo iv r-tPA and/or mechanical thrombectomy due to
contraindications (Table 1).

underwent only

Table 1. Reasons for non-treatment in patients with NIHSS of >6
who had been admitted to the hospital within the first 4.5 hours
Reason Number | Percentage
Blood pressure could not be lowered 5 8.6%
Hypodensity >1/3 of the cerebral 4 6.8%
hemisphere

Wake-up stroke 6 10.3%

Due to advanced age and other 15.5%
concomitant diseases

Use of NOAC in the last 48 hours 1 1.7%
Thrombocytopenia 1 1.7%
Previous stroke in last 3 months 1 1.7%
Disability that prevents mobility 4 6.8%

Lack of consent 2 3.4%
Intracerebral giant aneurysm 1 1.7%

Major surgery performed within the 1 1.7%
previous 14 days

Rapid recovering stroke 10.3%

Oral anticoagulant use and INR >1.7 2 3.4%
Suitable time window had passed before 10.3%

the examinations were completed

Intracerebral haemorrhage 9 15.5%

Total 58 100%

NIHSS: National Institutes of Health Stroke Scale, NOAC: Non-vitamin K antagonist
oral anticoagulant, INR: International normalized ratio
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Of the 27 patients over the age of 80 years who had been
admitted within the first 4.5 hours, eight underwent iv r-tPA,
one underwent iv r-tPA and mechanical thrombectomy, and one
underwent only mechanical thrombectomy.

Discussion

The license for the use of iv r-tPA in acute ischemic stroke was
obtained in Turkey in 2006. Although the application of iv r-tPA
in Turkey is not yet at the desired level, its use is gradually
increasing (13). It has been shown that in the case of acute
ischemic stroke, 15-minute decrease in the door-to-needle time
leads to 5% decrease in mortality in iv r-tPA application (14).

It has been determined that the annual rate of stroke-related
deaths has decreased by 34% in the 10-year period between 1997
and 2007 owing to the efforts conducted to combat stroke and
the fact that treatments applied in the acute period are becoming
increasingly common (15).

Unfortunately, previous studies have found the rates of patients
treated with iv r-tPA to be far below the desired level owing
to many factors (10-12), this is caused by different reasons in
different countries (11,16).

Many patients are unable to reach the hospital within the
treatment window. One of the most important reasons for the
inability of patients to reach the hospital within the treatment
window may be society’s low level of knowledge on this subject
(17).

In terms of treatment window, in this study, 63% and 71% of the
patients were admitted to the hospital within the first 3 hours
and 4.5 hours, respectively. This ratio was found to be higher
compared with that in previous studies (18-23). This may be the
result of the training and awareness-raising efforts regarding
acute stroke that have been conducted over the past 3 years for
healthcare professionals and the public.

In our study, there were 64 (21%) patients with NIHSS of >6 who
could not reach the hospital within the treatment window, missing
the opportunity for acute stroke treatment. In other words, had
these patients arrived within the appropriate timeframe, these
treatments could have been applied. A significant portion of
these delays was due to the prolonged examination times
within the hospital. There were six (2%) patients who reached
the hospital within the treatment window, but they could not
receive treatment as the treatment period was exceeded by the
time their tests were completed.

There were 97 (32%) patients with NIHSS of >6 who admitted to
our hospital within the treatment window. Of these patients,
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27 received iv r-tPA, three received iv r-tPA and mechanical
thrombectomy, and nine received mechanical thrombectomy.
Fifty-eight (19%) of the patients could not be treated due to
contraindications.

iv r-tPA and/or mechanical thrombectomy were not considered
for six of the patients who arrived at the appropriate time, because
these patients had rapid recovery and no significant deficits
remained. The administration of iv r-tPA is recommended for
patients who improve noticeably but continue to have significant
deficits (24,25).

It has been reported that iv r-tPA can be administered in
aneurysms with a diameter of <10 mm (26). Thrombolytic
therapy was not performed in one of our patients due to a giant
aneurysm with a diameter of >10 mm in the intracerebral artery.

Although the risk of intracerebral haemorrhage is higher in
elderly patients, the use of iv r-tPA is reccommended in patients
over 80 years old unless there are other exclusion criteria
(27,28). In nine patients, iv r-tPA was not administered due to
the increased risk of intracerebral haemorrhage associated with
advanced age and other accompanying risk factors. Of the 27
patients who were >80 years old and arrived at the hospital in
the first 4.5 hours, eight received iv r-tPA, one received iv r-tPA
+ mechanical thrombectomy, and one received only mechanical
thrombectomy.

Patients do not benefit adequately from iv r-tPA when they have
a mobility-preventing disability that develops before the stroke.
However, iv r-tPA is still recommended moderate disability or
in patients who can remain standing with assistance (27-30). In
our study, four bed-ridden patients were not treated due to their
mobility-preventing disability.

Before initiating iv r-tPA treatment, blood pressure must be below
185/110 mmHg to reduce the risk of intracerebral haemorrhage
(27,317). In five of our patients, iv rt-PA was not administered
due to blood pressure that could not be reduced below 185/110
mmHg despite antihypertensive treatment.

Two patients did not receive iv r-tPA treatment due to warfarin
use and an international normalized ratio (INR) value of >1.7. IV
r-tPA is administered in patients using oral anticoagulants if their
INR is <1.7 (31).

Study Limitations

The limitations of the present study include the limited number
of patients, the inclusion of a single centre, and the lack of
access to certain data owing to the retrospective nature of the
study. This study investigated and presented the reasons why
current treatment modalities for acute stroke treatment, such
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as thrombolytic treatment and mechanical thrombectomy, were
not applied in some of our patients.

Conclusion

In our study, we determined that the most common reason for
not applying iv r-tPA and mechanical thrombectomy treatments
out of contraindications to patients was the fact that these
patients could not reach the hospital within the treatment
window and loss of time that occurred during the examinations
and tests performed in the hospital.

To ensure the application of treatments, such as r-tPA and
mechanical thrombectomy, which are life-saving and prevent
disabilities, it is necessary to prepare algorithms in the hospital
so that the processes after a patient is admitted to the emergency
department can be managed rapidly. Addressing these factors
may increase the ratio of patients who can receive thrombolytic
therapy or undergo mechanical thrombectomy.
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Abstract

Aim: This study aimed to evaluate the relationship between serum adropin levels in patients with acute pulmonary embolism (PE).

Materials and Methods: Patients pre-diagnosed with PE based on computed tomographic pulmonary angiography findings and not fulfilling
any of the exclusion criteria were included in the PE group. An identical number of participants with comorbidities similar to those of the PE
group were included in the control group. These patientswere selected from those who had been referred to the emergency department and
were not considered to have PE based on clinical symptoms and risk scores.

Results: Serum adropin levels were found to be high in the PE group. Although the adropin values were high in the case of all comorbidities,
the values significantly elevated only in patients with hypertension, acute ischaemic stroke, and previous history of PE. The adropin values
were quite different among the Wells score categories, and the mean adropin levels varied significantly between the PE and control groups.

Conclusion: In this study, the plasma adropin levels were significantly high in patients with acute PE and exhibited high positive predictivity,

sensitivity, and specificity in detecting PE.

Keywords: Adropin, atherothrombosis, endothelial function, pulmonary embolism

Introduction

Currently, pulmonary embolism (PE) is the most common
cardiovascular disease following acute ischemic diseases and
stroke. The disease was described by Laennec in 1819, and the
association between deep vein thrombosis and PE was firstly
demostrated by Virchow in 1846 (1).

In 1856, Virchow identified three factors leading to intravascular
coagulation. These factors are stasis, hypercoagulability and
vascular endothelial damage. The activation of endothelial cells
causes thrombus formation by activating the coagulation system
or inhibition of the anticoagulant mechanism (2,3).

Vascular obstruction and increase of resistance are insufficient to
explain the pathophysiology of PE alone. Hypoxia and ischemia,
neurotrophil activation, release of free oxygen radicals and

increased pulmonary artery pressure have destructive effects on
endothelium (4).

Endothelium plays a significant role in maintaining vascular
circulation. It contributes to the development and progression
of inflammatory, metabolic and infectious diseases on the basis
of atherothrombosis which has developed due to the disrupted
endothelium (5).

Endothelial cells play a role in various physiological and
pathological events that affect blood flow and blood pressure
by regulating coagulation, fibrinolysis and vascular tonus by its
mediators (6).

Endothelial dysfunction has been associated with risk factors of
acute vascular events such as hypertension (HT), coronary artery
disease (CAD), HF, chronic renal failure, diabetes mellitus (DM)
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and obesity. Endothelial dysfunction is not only the first step of
the atherosclerotic process by causing plaque formation, but also
causes the plaque to grow, rupture and trigger thrombogenic
events (7).

The concentration of adropin in the circulation is regulated
by energy intake. Its release is regulated by energy status and
dietary nutrient contents (8).

It has been reported that atropine has functions in liver sinusoidal
cells, brain vascular cells - neuroglial cells and neurons, cerebellum
vascular cells - purkinje cells and neuroglial cells, endocardial -
myocardial and epicardial tissue in the heart (9).

PE is a clinical condition which is difficult to diagnose, with
high morbidity and mortality rates. Levels of D-dimer, cardiac
Troponin T and | (cTnT, 1), brain natriuretic peptide (BNP) and
N-terminal pro-brain natriuretic peptide (NT-proBNP) in blood
are traditionally studied in patients suspected to have PE (10-
12). Although these parameters may indicate the level of fibrin
degradation products and cardiovascular dysfunction, they are
not enough to provide a certain diagnosis of PE. Thus, new
parameters to make a diagnosis of PE more easily and rapidly
are required.

Adropin is a recently discovered protein which is considered to
be related to endothelial function regulation, thus it is claimed
to be an endothelial dysfunction marker (9,13,14).

According to recent studies, adropin may be related to endothelial
dysfunction that indicates atherothrombotic changes, especially
in DM, acute coronary sydrome (ACS), heart failure (HF), stable
CAD and acute ischemic stroke (AlS). In our study, we investigated
the relation between adropin levels and PE that may occur based
on the endothelium-related atherothrombosis. Also, when the
literature was examined, we could not find a study that analysed
the relation between adropin and acute PE.

The aim of this prospective study is to evaluate the relation
between serum adropin levels and PE diagnosis in acute PE
patients.

Materials and Methods

Consent was taken from Necmettin Erbakan University Meram
Faculty of Medicine Ethics Board before the study (decision date/
no: 2016/470). This was a prospective study and informed consent
was taken from all patients included in the study. Patients who
referred to emergency department between February 2016 and
October 2016, examined with PE pre-diagnosis, did not have
exclusion criteria and received certain diagnosis via computed
tomography pulmonary angiography (CTPA) were included as
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PE group. The same number of participants with comorbidities
similar to the PE group, but not considered to have PE diagnosis
from their clinical symptom and risk scorings were selected as
the control group. The flow chart describing the group content is
shown in Figure 1.

Exclusion Criteria

We excluded patients with trauma, those under 18 years of age,
the pregnant and those who did not accept to participate in the
study.

Study Protocol

Demographic characteristics, comorbidity conditions and PE
major risk factors were noted for the patientsincluded in the study
across groups. Results of laboratory tests and the examinations
used for imaging, demographic data, blood pressure, heart rate,
body temperature, respiratory rate and physical examination
were also recorded.

Well’s and Revised Geneva Risk Scorings were used for clinical
probability determination in patients suspected to have acute
PE. Transthoracic echocardiography (ECHO) was performed
by a cardiologist in all patients suspected to have acute PE.
Considering the clinical probability scores, multi-slice CTPA was
ordered to make a certain diagnosis in patients who had no
contraindication for contrast enhanced CTPA. Patients who were
diagnosed as PE via CTPA and did not have exclusion criteria were
included in the study as the PE group.
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Figure 1. Flow chart describing group contents

ROC: Receiver operating characteristic
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Patients randomly selected among individuals with similar
age and comorbidities to the PE group and not considered to
have PE diagnosis according to the clinical and risk scorings
were determined as the control group. Patients were followed-
up during hospitalization and any hospital mortalities were
registered.

From the blood samples taken for routine blood tests of the
patients, routine biochemical, hematological analyses and
urine analyses results were obtained. Hematological analyses
were performed using XN-1000 Sysmex hematology analyzer. All
biochemical parameters were analyzed with kits manufactured
for use with Architect 16000 Auto-Analyzer.

From the patients included in the study, intravenous blood
samples were also taken to examine adropin levels on referral.
Blood serum samples were centrifuged at 4000 rev/min for 10
minutes in a cooling centrifuge device (HR 46R) and the serums
were separated. The separated serum samples were secured in a
freezer at -80 °C. In serum samples; Human adropin levels were
analyzed using human adropin ELISA kit via ELISA method in the
biochemistry laboratory by a biochemistry specialist.

Statistical Analysis

Data set analyses were made using SPSS 19.0 program. Continuous
variables were presented as median (25-75%). Categorical
variables were given as frequencies and percentages. Normality
of distribution of constant numeric variables was made using the
Kolmogorov-Smirnov test. The Mann-Whitney U test was used for
analyzing two independent groups. Spearman’s rho correlation
was used to detect the relation between numerical variables and
Monte Carlo corrected chi-square analysis was used to detect the
relation between categorical variables. A p value was accepted as
statistically significant (p<0.05).

Results

A total of 98 patients including 49 patients in PE group who
had a final diagnosis and 49 patients in the control group who
were not diagnosed with PE were included. While no difference
was observed in age, gender and total comorbidity among PE
and control groups included in the study (p=0.96, p=0.54, p=1,
respectively), a history of previous PE was found significantly high
in PE group (p=0.022). Details on demographic, comorbidity and
laboratory variables are given in Table 1.

Serum adropin levels were found notably high in PE group
(p<0.001). While serum adropin level was 273.2 (214.4-411.0) ng/
dL in the PE group, it was measured as 135.6 (91.2-173.6) ng/dL
in the control group.

Table 1. Numeric values of demographical, comorbidity and

laboratory parameters

PE group (n=49) Control group (n=49) |p
Demographical parameters
Age [median
(25.75%) 67 (47.5-81) 66 (52-77) 0.963
Gender,
n (%) 26 (53.1)/23 (46.9) | 23 (46.9)/26 (53.1) | 0.547
(female/male)
Comorbidity,
o () 35(71.4) 35 (71.4) 1.000
Malignancy,
0 ) 13 (26.5) 8(16.3) 0.221
Hypertension,
o 25 (51) 18 (36.7) 0.156
CAD, n (%) 13 (26.5) 13 (26.5) 1.000
DM, n (%) 12 (24.5) 15 (30.6) 0.500
AIS, n (%) 8(16.3) 3(6.1) 0.111
Past History
of PEn @) | (10.2) 0(0) 0.022
Laboratory parameters [median (25-75)]
Adropin
(ng/dL) 273.2 (214.4-411.0) | 135.6 (91.2-173.6) <0.001
WBC (10%/ul) | 10.40 (7.95-13.20) | 8.80 (7.10-10.35) 0.030
Neutrophil
(10°/ul) 7.50 (5.85-10.05) 5.90 (4.25-8.00) 0.014
Lymphocyte ) i
R 1.50 (1.10-2.25) 1.60 (1.00-2.30) 0.884
Neutrophil/
Lymphocyte | 4.81 (3.37-7.85) 3.40 (2.00-8.73) 0.140
ratio
RBC (10°/ul) | 4.60 (3.85-5.05) 4.80 (4.45-5.25) 0.081
?ga/‘jf)“og"’b'” 12.60 (10.80-14.70) | 14.10 (11.85-14.95) | 0.179
&iemomc”t 37.60 (33.60-43.00) | 40.90 (36.70-44.35) | 0.076
MCV (fL) 84.20 (81.75-89.30) | 84.90 (79.80-87.05) | 0.760
RDW (%cv) 14.50 (13.40-16.20) | 13.50 (12.60-15.65) | 0.024
Platelet
(107uD) 221 (162-252.5) 244 (218-270) 0.019
MPV (fL) 10.50 (9.80-11.25) | 9.90 (9.50-10.65) 0.011
BUN (mg/dL) | 36.2 (27.5-48.6) 34.10 27.85-47.85) | 0.714
Creatine
(ma/d) 0.79 (0.65-0.89) 0.83 (0.74-1.05) 0.077
Sodium 136.2 (134.8-138.3) | 136.6 (134.4-137.5) | 0.903
(mmol/L)
Potassium
(mmol/L) 4.40 (4.20-4.75) 4.40 (4.15-4.75) 0.792

CAD: Coronary artery disease, DM: Diabetes mellitus, AIS: Acute ischemic stroke,
PE: Pulmonary embolism, WBC: White blood cell, RBC: Red blood cell, MCV: Mean
corpuscular volume, RDW: Red cell distribution width, MPV: Mean platelet Volume,
BUN: Blood urea nitrogen
Significant values are shown bold, n: Number
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In the analyses of the complete blood count (CBC) and
biochemical parameters, while white blood cell, neutrophil,
red cell distribution width values were significantly higher in PE
group compared to the control group (p=0.03, p=0.014, p=0.024,
respectively), platelet and mean platelet volume values were
detected to be significantly low (p=0.019, p=0.011, respectively).
It was detected that there was no difference between other CBC
and biochemical parameters between the two groups (Table 1).

Well’s and Revised Geneva Average Scorings were also significantly
related to PE (p<0.001, p=0.001 respectively). Adropin levels
were found to have higher at the intermediate level of clinical
probability assessment in both scoring systems. Adropin
measurements were compared according to gender, comorbidity
parameters and clinical scorings in all PE and control group
patients (n=98). Although adropin values were high in the
presence of all comorbidity conditions, adropin values were
measured significantly higher only in patients who had HT,
AIS and previous PE (p=0.032, p=0.032, p=0.05 respectively).
Adropin values were also notably different according to Well’s
Scoring groupings (p<0.001) (Table 2).

In the comorbidity-adropin relation analysis made only in the PE
group, this difference was not significant although serum adropin
levels were found to be higher in patients with malignancy, HT,
DM and AIS and low in patients with CAD (p=0.602, p=0.258,
p=0.111, p=0.700, p=0.717, respectively) (Table 3).

As mean adropin levels were found significantly different among
PE and control groups, a test of whether adropin had a distinctive
diagnosis character or not was done via ROCanalysis. The analysis
showed that the ROC curve was rather high and significant
(p<0.001) (Figure 2). Adropin cut-off values corresponding to
the maximum value for the total of sensitivity and specificity
were measured as 196.60 ng/dL. It was also detected that serum
adropin levels had 83.6% sensitivity, 91.3% specificity in PE
diagnosis and false negativity ratio was detected as 16.3%.

Discussion

Although there are many diagnostic methods today, PE still
constitutes a significant diagnosis problem for clinicians. The
mortality ratio of the disease can be decreased from 30% to
2-10% with early diagnosis and treatment applications (15,16).
CTPA and ECHO are diagnosis tools which are not easily accessible
for early diagnosis. Studies are being made with many different
markers today to reach a faster PE diagnosis. But sensitivity and
specificity are not adequate as many markers are disease-related
(15-17). Thus, the search for new biomarkers continues.
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It is reported that only 30% of all PE cases are diagnosed and
treated in USA (18). Thus, new biochemical markers with high
diagnosticaccuracy are required. Biomarkers with high diagnostic
specificity may provide the clinician with the possibility to early
risk classification and start the appropriate treatment.

Adropin, which was discovered for the first time in 2008 by Kumar
et al. (13), is a product of the energy homeostasis-associated
(ENHO) gene and a peptide-structured hormone containing 42
aminoacid, and is thought to play a role in the regulation of
energy homeostasis (19,20). Lower adropin levels are associated
with obesity, dyslipidemia, hepatic steatosis, and increased fat
mass. Circulating adropin levels were found to be low in DM,
gestational DM, metabolic syndrome, non-alcoholic fatty liver
disease, polycystic ovary syndrome, and CAD (19-21). In addition,
adropin has a protective effect on endothelial functions by
enhancing the release of nitric-oxide and activating endothelial
nitricoxide (eNOS) (21). Based on the fact that there isendothelium

Table 2. Comparison of adropin levels in PE and control group
according to gender, comorbidity and clinical scoring results
Adropin value (ng/dL)
[median (25-75%)] p

Female | 196.0 (138.4-263.0)

Gender 0394
Male 168.8 (105.0-314.8)
Negative | 180.8 (120.4-261.8)

Malignancy — 0.408
Positive 220.4 (127.0-387.8)
Negative | 164.8 (112.4-238.0)

HT - 0.032
Positive 218.0 (148.8-286.0)
Negative | 168.4 (112.8-278.5)

CAD — 0.138
Positive 209.0 (164.2-268.4)
Negative | 190.4 (128.4-273.2)

DM — 0.978
Positive 178.4 (109.2-279.2)
Negative | 178.4 (119.6-264.0)

AlS — 0.032
Positive 259.6 (203.6-411.2)
Negative | 180.8 (120.4-270.0)

PE — 0.05
Positive 264.0 (209.6-571.2)
Low 150.0 (103.4-212.5)

Well’s score Mean 268.6 (211.4-400.2) <0.001
High 212.4 (137.5-643.0)
Low 151.6 (90.4-215.8)

Revised

Geneva score | Mean 199.2 (135.9-280.9) 0.094
High 183.6 (124.4-505.7)

Significant values are shown bold.

HT: Hypertension, CAD: Coronary artery disease, DM: Diabetes mellitus, AIS: Acute

ischemic stroke, PE: Pulmonary embolism
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Figure 2. ROC curves of adropin in PE and control group
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ROC: Receiver operating characteristic, PE: Pulmonary embolism, CTPA: Computed tomography pulmonary angiography,

BUN: Blood urea nitrogen, B/C: BUN/Creatinine ratio, n: Number

Table 3. Adropin levels of PE group according to comorbidities
Adropin value (ng/dL)
[median (25-75%)] p
. Negative (n=36) | 265.4 (214.4-411.1)

Malignancy — 0.602
Positive (n=13) | 350.4 (210.8-409.6)
Negative (n=24) | 242.6 (169.1-565.2)

HT — 0.258
Positive (n=25) | 279.2 (251.4-408.8)
Negative (n=36) | 277.8 (201.5-411.0)

CAD a 0.717
Positive (n=13) | 266.8 (234.0-411.0)
Negative (n=37) | 259.6 (201.8-393.2)

DM a 0.111
Positive (n=12) | 345.0 (231.3-748.7)
Negative (n=41) | 266.8 (208.4-408.8)

AIS a 0.700
Positive (n=8) 281.2 (225.7-425.9)

HT: Hypertension, CAD: Coronary artery disease, DM: Diabetes mellitus, AIS: Acute

ischemic stroke, PE: Pulmonary embolism

damage in the pathogenesis of PE and the consequent relation
between adropin and PE, our study aimed to examine the effect,
sensitivity and specificity of adropin as a diagnostic tool for PE.

Marczuk et al. (22) investigated the physiological and
pathophysiological role of adropin and stated that release
and regulation of adropin was controversial and adropin was
detected in brain, cerebellum, liver, kidney, heart, pancreas, small
intestine, endothelial cells, colostrum, milk and other different
tissues and body fluids. Detection of adropin in endothelial cells
makes us consider that adropin would have a significant effect
on endothelial function. Adropin is considered to be related to
endothelium function regulation (9,13). Topuz et al. (9) claimed
that adropin could be a marker for endothelial dysfunction.

Lovren et al. (19) claimed that adropin is released from umblical
vein and coronary artery endothelial cells and regulated eNOS
and adropin is a potential preserver.

Wenlin et al. (20) showed that the adropin levels were directly
proportional with HF severity in HF patients. Wu et al. (8) stated
that circulating low adropin levels were closely related to
coronary atherosclerosis occurrence in diabetic and nondiabetic
coronary atherosclerosis patients and could be regarded as an
atherosclerosis marker. Aydin et al. (23) claimed that adropin was
released in the blood after cardiac muscle cell damage. It has
been shown that adropin is released into the bloodstream during
myocardial muscle injury caused by myocardial infarction, and
serum adropin levels increase as myocytes die.

It was also reported that serum adropin levels could be a potential
marker for diagnosis in acute coronary syndrome patients. It has
been shown that adropin increases with other cardiac markers
and adropin begins to decrease at 4 hours earlier than other
markers, in enzyme positive acute coronary syndrome (24). Based
on the results of our study, we think that adropin will increase in
cases such as atherosclerosis and atherothrombosis in order to
protect the endothelium.

For the pathogenesis, an increasing number of proofs state that
adropin is a strong regulator for cardiovascular functions (25).
Gu et al. (26) stated that adropin is an independent marker for
HT and can influence blood pressure by preserving endothelial
function. Zhao et al. (27) stated that low serum adropin levels
are a significant marker for stable CAD. Supporting the literature,
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adropin values in the PE group were found lower in patients who
had CAD before.

Serum adropin levels were significantly lower in DM patients
compared to non-diabetic patients, and conversely, they were
independently associated with angiographic severity of coronary
atherosclerosis (8). In our study, when all DM patients in the case
and control groups were considered, adropin levels were found to
be high in DM patients. In our study, in our control group without
PE; Adropin levels were found 125.6 ng/dL (79.6-160.0) and 139.6
ng/dL (92.6-181.5) in DM patients (n=15) and in patients without
DM (n=34), respectively. Consistent with literature data, adropin
levels were found low in DM patients without PE.

There have been many studies about other biomarkers in PE
diagnoses. Kelly et al. (28) and Brown et al. (29) found D-dimer
test to have a high sensitivity but a low specifity. Elevated serum
troponin levels indicate right ventricle dysfunction (30). High BNP
levels are reported to be related with right ventricle dysfunction
and early mortality (31,32).

For prognostic purposes, troponin, BNP and NT-proBNP tests may
be useful to distinguish massive and submassive PE from non-
massive. But, it should be kept in mind that these markers are
also high in chronic obstructive pulmonary disease attack, sepsis,
acute renal failure, trauma, rhabdomyolysis and congestive HF
(33).

Adropin positive predictivity, sensitivity and specificity were
detected to be significantly high in the examination. These
parameters allow us to note that adropin can be a useful
biomarker for PE diagnosis. Based on these measurements,
we also think that more attention should be paid to PE pre-
diagnosed patients who have adropin values over 196.60 ng/
dL cut-off value. Similarly, the cut-off values of adropin in ACS,
Cardiac syndrome X and STEMI patients were found to be 412 ng/
dL, 273 ng/dL, 275.9 ng/dL, respectively (24,34,35).

Due to all these findings mentioned above and considering the
literature studies, we think that adropin levels can be a diagnostic
biochemical marker for PE and more comprehensive studies on
this subject are required.

Study Limitations

Our study is a cross-sectional study with relatively small sample
size. The low number of patients, the low number of isolated
PE patients due to additional comorbidities of the patients, lack
of adropin tests for post-PE treatment can be counted as the
limitations of our study. Since additional diseases of the patients
in the study population also affect adropin levels, they may
contribute negatively to the results of our study.
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Conclusion

Plasma adropin levels were found significantly high in acute
PE patients in our study and had high positive predictivity,
sensitivity and specificity. Based on these data, adropin can
be a significant biochemical marker for the diagnosis of acute
PE patients. We believe that a decrease in mortality, morbidity
and avoidance of unnecessary health expenses can be achieved
if more comprehensive biomarker studies such as adropin
are supported to achieverapid diagnosis in acute PE and fast
access to treatment. Therefore, our results should be confirmed
by multicenter prospective studies and animal experiments
in patients with definitive PE diagnosis who do not have
concomitant diseases affecting adropin levels such as ACS, CAD,
HF, Malignancy, HT, DM, AIS with larger sample size.

In addition, studies on levels of adropin for a single clinical
condition should be also performed in cases of hypoxic conditions
and endothelial damage.
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Abstract

Aim: Ketamine administration in high dosage leads to certain adverse reactions. This study aimed to evaluate the effect of low-dose
intravenous ketamine bolus versus conventional injection for the reduction of upper and lower extremity fractures in children.

Materials and Methods: A total of 198 paediatric patients with extremity fractures were enrolled. They were randomly categorized into two
groups. In the intervention group, a number of 100 patients participated with a mean age of 8.89+4.37, among them 77 (77%) were male
and upper limb fractures were more common (84%). They were assigned to receive 1% ketamine at a dose of 0.5 mg/kg (within 5s), and in
the control group, a number of 98 patients participated with a mean age of 9.08+3.98, among them 73 (74.5%) were male and upper limb
fractures were more common (83.7%). They received ketamine at 1.5 mg/kg for 30-60 s. The outcomes were measured, and the satisfaction
of patients and physicians was recorded.

Results: Successful sedation rate was significantly lower in the low-dose ketamine group than in the control group (7% vs 100%; p<0.001).
Moreover, the duration of drug effect and recovery rate were significantly lower in the low-dose ketamine group than in the high-dose
ketamine group (p<0.05). In addition, the rates of neurological (20.4% vs 5%) and physiological (10.2% vs 2%) side effects were significantly
higher in the control group than in the intervention group (p<0.05).

Conclusion: The findings of this study did not show that low-dose intravenous ketamine bolus had any beneficial effects in sedating paediatric
patients, suggesting that it should not be considered as an accompaniment for standard therapy in short-term pain control.

Keywords: Low-dose intravenous ketamine bolus, fracture, children

children includes: restoration of length, anatomic alignment and
immobilization, which need appropriate sedation in order to
reduce patient awareness (4). For this purpose, different sedation
methods and drugs have been introduced such as midazolam,

Introduction

Fractures constitute 10-25% of all pediatric trauma. The calculated
risk for a boy to sustain a fracture before reaching skeletal maturity

is between 42% and 60% and for a girls is between 27% and 40%,
respectively (1,2). The peak of incidence of fractures in children
occurs at the time of peak height velocity: 11.5 and 13.5 years of
age in girls and boys, respectively (3).

Ten to twenty-five percentage of trauma in children cause
fractures. The risk of fracture before reaching skeletal maturity
is about 42% to 60% and for girls is 27% to 40% (1,2). The
incidence of fractures in children is 11.5 and 13.5 for girls and
boys, respectively (3). Non-operative treatment of fractures in

propofol, fentanyl, and also ketamine, which recently has been
added to the list of sedative drugs for fracture (5).

Recently, ketamine has been introduced as a common drug
given to sedate children for different painful procedures in
the emergency department (ED) (6-8). Ketamine is one of the
phencyclidine derivatives with quick onset and short duration of
action (9), which is cost-effective, easily accessible, stable at room
temperature and has safe sedation and analgesia recommended
by the World Health Organization, as an essential medication for
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sedation procedures (10-16). In the study conducted by McCarty
et al. (17), it was shown that ketamine is reliable, safe, and
provides quick and adequate sedation in children’s fractures in
ED. Ketamine at doses more than 1 mg/kg has been routinely
used in brief procedures in ED, causing many adverse effects,
including neuropsychiatric problems, especially in pediatric
patients (18,19), such as hallucinations in the short periods of
time (20,21), unpleasant dreams, or acute psychosis (22). To
the extent that we know, only a few prospective studies exist
regarding the administration of lower doses of ketamine in ED.
Moreover, contrary results have been reported for ketamine
in sub-anaesthetic doses; therefore, we decided to assess and
compare the clinical efficacy of low-dose intravenous ketamine
bolus versus usual dosage of ketamine, for reduction of upper
and lower extremity fractures in children.

Materials and Methods

Study Design and Participants

This prospective double-blind clinical trial was carried out in the
ED of Isfahan Al-Zahra University Hospital, from May 2016 to
June 2017 (ClinicalTrials.gov Identifier: NCT03499886). The study
was approved by the Ethical Committee of Isfahan University of
Medical Sciences in April 2016 (registration number: 395779), and
all participants and their parents signed the informed consent
form. The sedation levels and different outcomes of patients
receiving low-dose intravenous ketamine bolus (intervention
group) were compared to patients receiving higher doses of
intravenous ketamine (control group), for reduction of upper
and lower extremity fractures. Inclusion criteria consisted of
parents’ desire and consent to participate in the study, body mass
index within the normal range, having age of 6 months to 17
years, requiring a reduction of upper and lower limb fractures,
not receiving benzodiazepines and other sedative drugs before
intervention.

Exclusion criteria consisted of patients’ age <3 months with
the body temperature of >38 °C, due to upper respiratory
tract infection. Patients having any other complications such as
cardiovascular, gastrointestinal, psychological and neurological
were excluded from the study. We also excluded the patients who
have withdrawn from the study.

Participants and Intervention

The study flow diagram is depicted in Figure 1. Two hundred
and ten patients with a diagnosis of upper and lower extremity
fractures, diagnosed by Emergency Medicine Specialist, were
enrolled based on X-ray images and inclusion criteria.

The participants were randomly divided into two groups,
using a permuted random allocation program (available at

www.graphpad.com/quickcalcs) while maintaining a balance
across treatment groups with matching participants in each
block based on sex and age. Setting the power of the study at
80% and at 95% confidence limit, the calculated sample size
becomes two hundred. One hundred ninety-eight patients,
however, completed the study; including one hundred from the
intervention group and 98 from the control group.

After informed consent was obtained, eligible patients were
enrolled. All patients were monitored by direct observation and
continuous cardiovascular monitoring, in order to check the vital
signs and also by pulse oximeters to examine the blood oxygen
saturation level.

Tools and measures used for each patient during the process
were as follows:

1- Recurrent suction and, if necessary, use of atropine to control
excessive salivation

2- laryngospasm and respiratory suppression and, airway
management measures, in case of any complications

3- Controlling the heart rate and blood pressure, intracranial
pressure and performing sedation and using beta-blocker, if
needed

4- Forecasting emergency response and providing a quiet and
dark room and administrating midazolam, if needed.

In the intervention group, ketamine 1% was administered
rapidly at a dose of 0.5 mg/kg (within 5 seconds), and in the
control group, ketamine 1.5 mg/kg was slowly injected for 30 to
60 seconds. Patient assessment was performed before and two
minutes after ketamine injection, and then every 5 minutes after
the reduction of the fracture, by an anaesthetist blind to the type
of intervention.

Finally, after the intervention, the patients were put under close
and direct observation in a quiet and dim room. The incidence
of any side effects of ketamine injections such as gastrointestinal
(nausea, vomiting, increase in salivary secretion), neurological
(light-headedness, dizziness, headache, visual disturbance,
nystagmus, numbness, drowsiness, or increased skeletal
tone), psychological (dysphoria or confusion, hallucination,
disorientation, mood change or agitation) and cardiopulmonary
(major: hypotension and hypoxia; minor: hypertension and
tachycardia) were recorded by a nurse, blinded to the intervention
group; if necessary, immediate action was taken.

Aldrete scoring system was used to assess the recovery and
to determine the patient readiness for discharge. Wisconsin
sedation scale and the Aldrete scoring system were calculated
for each patient; if the Wisconsin sedation scale was >5 and the
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Aldrete scoring system >10, the patient was ready to discharge
from the ED.

Statistical Analysis

Only data from patients with complete information were
analysed and reported. Statistical analysis of data was carried
out by SPSS version 22 software. To compare qualitative variables
between groups chi-square test was used. In order to assess
the normal distribution of all quantitative studied parameters,
Kolmogorov-Smirnov test was used. We used also Student’s t-test
and paired t-test for normally distributed variables. In addition,
for variables without normal distribution, Mann-Whitney U and
Wilcoxon tests were used. The two tailed p value less than 0.05
were considered statistically significant (Figure 1).

Results

Demographic features, in terms of age (p=0.856), sex (p=0.68)
were similar in both groups (Table 1). Twelve patients were
withdrawn from the study and 198 patients completed the study.

Results showed that the successful sedation rate, in the low dose
ketamine group was significantly lower as compared to control
group (7% vs 100%) (p<0.001). Moreover, in terms of duration of
the drug effect and of recovery, the low dose ketamine group
were significantly lower compared to the other group, receiving
higher doses of ketamine (p<0.05). Furthermore, the sedation
depth based on Wisconsin sedation scale was significantly higher
in the low dose ketamine group compared to the other group.
These data suggest that the sedation level, in patients responded
to the drug (n=7), was spontaneous without the stimulus (awake
and calm or drowsy with eyes open or closed, easily aroused),
while in the control group required sustained painful stimulus
(levels: 1-3) (p<0.001). Moreover, patients and Physician
satisfaction with control group was significantly higher than low
dose ketamine group (p<0.001).

By evaluating different complications, we found that the rate of
neurological (20.4% vs 5%) and physiological (10.2% vs 2%) adverse
events in the control group was meaningfully higher than low
dose ketamine group (p<0.05), while the other complications

Assessed for eligibility (n=210)

Excluded (n=5)
= Not meeting inclusion criteria (n=3)
= Declined to participate (n=2)

A4

Randomized (n=205)

I

v

)

Allocation ] l

Allocated to intervention (n=102)
= Received allocated intervention (n=102)

= Did not receive allocated intervention (n=0)

Allocated to control (n= 103)
 Received allocated standard treatment (n=103)

= Did not receive allocated intervention (n= 0)

A 4 [

&

Follow-Up ]

A 4

Lost to follow-up (unavailable for assessment visit)
(n=2)

Discontinued intervention (n=0)

Lost to follow-up (unavailable for assessment visit)
(n=4)

Discontinued intervention (n=0)

Analysis | v

Analysed (n=100)
= Excluded from analysis (withdrawn) (n=0)

Figure 1. Study flowchart (CONSORT flow diagram)
CONSORT: Consolidated standards of reporting trials, n: Number
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Table 1. Studied variables in control and low dose ketamine groups
Group variables Low dose ketamine Control p-value
Age (years) 8.89+4.37 9.08+3.98 0.856
Sex (male) 77 (77%) 73 (74.5%) 0.68
Type of Upper extremities 84 (84%) 82 (83.7%)
fracture Lower extremities 16 (16%) 16 (16.3%) 0.9>
Successful sedation 7 (7%) 98 (100%) <0.001
Starting the drug effect (s) 54.28+12.72 62.5718.61 0.048
Duration of the drug effect (min) 13.42+6.13 17.61+4.68 0.034
Duration of recovery (min) 15.2844.15 65+12.69 <0.001
Wisconsin sedation scale 5.53+0.74 1.95+0.71 <0.001
Patients satisfaction 1.17+0.49 4.58+0.53 <0.001
Physician satisfaction 1.12+0.47 4.85+0.35 <0.001
Gastrointestinal 5 (5%) 9 (9.2%) 0.251
Complications Neurological 5 (5%) 20 (20.4%) 0.001
Physiological 2 (2%) 10 (10.2%) 0.016
Minor cardiopulmonary 1(1%) 6 (6.1%) 0.064
Major cardiopulmonary 0 0
min: Minute, s: Second

such as gastrointestinal and cardiopulmonary (minor and major)
adverse events did not show any differences among the groups
(p>0.05).

Discussion

Sedation with intravenous ketamine in children conventionally
involves doses of 1 to 2 mg/kg, administered slowly. The main
objective of this study was to demonstrate if lower doses of
ketamine, pushed rapidly achieve adequate sedation. Our data
show, prescribing low dose ketamine (0.5 mg/kg) for reduction of
fractures in children, did not induce proper sedation levels, while
by increasing the dosage to 1.5 mg/kg, appropriate sedation
was achieved in the ED; however, the side effects especially
neurological and physiological complications were increased in
the latter dosage.

In 2012, a study arranged by Yazigi et al. (23), found that
low-dose ketamine, did not decrease acute pain scores and
supplemental morphine was required following thoracotomy,
even in combination with a continuous intercostal nerve block.
Furthermore, they found that the rate of complications such as
psychomimetic adverse effects did not differ as compared to the
control group. Edwards et al. (24) reported that a combination
of morphine and low-doses ketamine in elderly patients, after
upper abdominal surgery did not significantly decrease the pain
and did not improve the lung function. Another study performed
by Menigaux et al. (25) showed that low-dose ketamine (0.15

mg/kg) had no beneficial effect on pain scores at rest, following
orthopaedic surgery. However, in terms of studied population,
sample size and chief complaints were different compared to
ours, but the results were consistent with our data.

While in 2016, a study performed by Lee and Lee (26) showed
that the effect of ketamine on pain reduction differs according
to the pain site. Furthermore, they demonstrated that low-dose
ketamine may be a key modality for pain management in ED,
without causing any side effects. Ahern et al. (27) showed that
low-dose ketamine infusion in ED resulted in significant pain
control, with generally mild adverse events and with no severe
side effects such as major cardiopulmonary complications.
Goltser et al. (28) demonstrated that low-dose ketamine infusion
may be safe and effective drug in pain reduction for patients with
a history of chronic opioid use. Moreover, the results of Ahmadi
etal. (29) in 2014, showed that low-dose ketamine in accompany
with midazolam has an analgesic effect similar to morphine,
on pain relief in closed limb fractures, with less respiratory
adverse events. Furthermore, Pandit et al. (30) found that low-
dose intravenous ketamine bolus, produced marked sedation
for about 20 minutes, followed by moderate sedation during
intravenous infusion in patients in ED.

The results of these studies were in contrast to our study,
which may be due in part to differences in sample size,
race, demographic features (children age groups) and chief
complaints. Furthermore, we evaluated seven patients in low-
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dose intravenous ketamine group, which in regards to small
sample size, it is very small for evaluating the other outcomes
such as the sedation levels, satisfaction and complications.
Therefore, further studies are required to use higher sample
size with different demographic features, in order to find the
exact effect of low-dose intravenous ketamine bolus injection.
As the rate of adverse events in this group was significantly low,
appropriate patient sample size is required in order to examine
the response to the indicated dosage.

Conclusion

The findings of this study did not show any beneficial effects
of low-dose intravenous ketamine bolus in sedating paediatric
patients, for reduction of upper and lower extremity fractures.
Our data suggest that the indicated low dose should not be
prescribed as a substitute for standard therapy and control of
pain in the short term; however, side effects were noted to be
significantly lower.
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Abstract

Aim: To determine the factors associated with mortality in septic shock patients who are transferred from the emergency department (ED)
to the intensive care unit (ICU).

Materials and Methods: We used the data of 206 patients who were admitted to the ED with infection and were diagnosed with septic shock
between December 2016 and January 2020.

Results: The 206 patients had a mean Glasgow Coma score of 11.42 (range: 3-15), mean Acute Physiology and Chronic Health Evaluation
(APACHE-I1) score of 21.66 (range: 8-49) and mean Sequential Organ Failure Assessment Score (SOFA) of 10.24 (range: 2-22). There were no
differences in 30-day mortality and in need for renal replacement therapy (RRT) or mechanical ventilation (MV) between patients transferred
to the ICU within 1 hour of ED admission and those transferred to the ICU more than 6 hours after ED admission (p>0.05). Patients with an
APACHE-I1 score >20 or a SOFA score >8 had longer MV duration and ICU and hospital stay, greater RRT and MV need and higher mortality rate
than the patients with lower value (p<0.05).

Conclusion: Septic shock patients who have high disease severity scores have poor prognosis. The length of time between ED and ICU
admission does not affect patient outcomes.

Keywords: Septic shock, emergency department, admission time, mortality

Introduction countries, like Turkey. Most septic shock cases are diagnosed in

) N ) ) emergency department (ED), and is inherently difficult to manage
Sepsis, an urgent condition, causes life-threatening organ . o
. ) ) due to the advanced hemodynamic monitorization need. Early
dysfunction due to dysregulated host response to infection (1).
According to the World Health Organization, approximately
thirty million people suffer from sepsis each year globally, with
approximately six million sepsis deaths (2). Despite adequate

fluid resuscitation, vasopressor need to maintain a mean arterial

diagnosis and treatment are key to prevent mortality (3,4). Septic
shock patients are normally transferred to an intensive care unit
(ICU) after ED diagnosis. The first six hours after shock onset are

regarded as the “golden hours” for intervention. We hypothesize

pressure >65 mmHg, and a serum lactate level >2 mmol/L called
septicshock which isa more serious stage of sepsis. Septic shock in-
hospital mortality is in excess of 40% (1). The incidence, morbidity,
and mortality of septic shock are much higher in developing

that, septic shock patients who are treated in ICU during the first
six “golden hours” will have better outcomes. The present study
investigates factors contributing to the morbidity and mortality of

septic shock patients.

University, Gaziantep, Turkey

Corresponding Author: Asst. Prof. Giilseren Elay, Department of Medical Intensive Care Unit, Gaziantep

L E-mail: gulserenelay56@gmail.com ORCID: orcid.org/0000-0003-2166-0545

Received: 05.04.2020
Accepted: 26.07.2020

Cite this article as: Elay G, Al B. Thirty-day Mortality in Septic Shock Patients is Directly Associated with High Disease Severity Score
but not with the Length of Stay in the Emergency Department. Eurasian ] Emerg Med. 2020;19(3):172-7.

©Copyright 2020 by the Emergency Medicine Physicians’ Association of Turkey
Eurasian Journal of Emergency Medicine published by Galenos Publishing House.

172


https://orcid.org/0000-0003-2166-0545
https://orcid.org/0000-0001-8743-8731

Eurasian J Emerg Med.
2020;19(3): 172-7

Elay and Al. Septic Shock Patients in Emergency Department

Materials and Methods

In this retrospective study, participants were recruited from the
ED of Gaziantep University Faculty of Medicine Hospital, who all
presented between December 2016 and January 2020 and were
diagnosed with septic shock based on the Sepsis-3 criteria. A total
of 206 patients were included in this study (Figure 1).

In this ED approximately 250,000 patients are treated per year.
Study data were retrieved from the hospital’s electronic record
system. Study participants were diagnosed with septic shock
within one hour of admission at the ED, treated shortly after
diagnosis, and had to be transferred to the ICU for further
treatment; detailed inclusion criteria are described below. Septic
shock was diagnosed in sepsis patients who met the following
criteria (3): (i) mean arterial pressure be maintained at >65mmHg
by vasopressor, despite adequate fluid resuscitation, and (i) serum
lactate level >2 mmol/L. The following data were recorded for
all included study participants: demographics, disease severity
scores, comorbidities, antibiotic administration, blood culture
results, length of hospital stay, and 30-day mortality. Sequential
Organ Failure Assessment (SOFA) and Acute Physiology and

267 patients were included in the study

8 patients had missing data

32 patients did not have sepsis/septic shock

227 patients were eligible

17 patients had delay in treatment initiation

—

4 had been treated for sepsis elsewhere

206 patients recurited

Figure 1. Description of patient enrolment

Chronic Health Evaluation (APACHE) Il were calculated at ICU
admission. The study was done in tertiary stage medical ICU.
Informed consent for the study was taken from patients or their
relatives by calling phone.

Inclusion Criteria

Patients were recruited as study participants if they met all
the following inclusion criteria: (i) aged 18 years or more, (ii)
presented to the study center ED due to infection, (iii) diagnosed
with septic shock, according to Sepsis-3 criteria, within one
hour of admission in ED, (iv) expected to survive for longer
than 24 hours after septic shock diagnosis, (v) consented to
receiving septic shock treatment, and (vi) received appropriate
antibiotic treatment within one hour, (vii) moved to ICU. All study
participants gave informed consent to be included in the study.

Exclusion Criteria

Patients were excluded from the study if they met one or more
of the following criteria: (i) not diagnosed with septic shock
according to Sepsis-3 criteria, (ii) had been treated for sepsis
elsewhere prior to presenting at the study center for further
treatment, (iii) contraindication for diagnostic tests, (iv) had
suffered delay in treatment initiation, (v) fluid or antibiotic
treatment contraindicated for any reason, moribund patients.

Statistical Analysis

Data were analyzed using frequency, percentage, and descriptive
statistics using SPSS 22.0 software. Comparisons were made using
a chi-square test for categorical variables and a Mann-Whitney U
test for continuous variables. Values of p<0.05 were accepted as
statistically significant.

Ethical Consideration

Ethical approval for this study was obtained from the Clinical
Research and Ethical Committee of Gaziantep University
(approval no: 2019/472, date: 25.12.2019).

Results

The study had a total of 206 participants, with the following
demographics: (i) mean age 65.67 years (20-100), and (i) 117
(56.8%) were male and 89 (43.2%) were female. Study participants
had a mean duration of MV support of 3.22 days (0-42), and they
had the following mean clinical scores: Glasgow coma score of
11.42 (3-15), APACHE-II score of 21.66 (8-49), and SOFA score of
10.24 (2-22). Study participants received antibiotic treatment for
a mean of 9.01 days (1-45), and antifungal treatment for a mean
of 2.76 days (0-46). Ninety-nine study participants (48.0%) had
an APACHE-II score >20, 144 (69.9%) had a SOFA score >8, and
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40 (19.42%) had a lactate level >4 mmol/L. Eighty-seven study
participants (42.23%) were transferred to the ICU within one
hour of admission to the ED, while 51 (24.76%) were transferred
to the ICU more than six hours after presenting to the ED. MV
was required by 109 (52.91%) study participants, and RRT by 27
(13.11%). The median interval between ED admission and ICU
admission was two hours (1-5), the median ICU stay length was
eight days (3-14.25), and the mean hospital stay length was nine
days (1-50) (Table 1).

Table 1. Demographics and baseline characteristics
Overall patients (n=206)
Age 65.67 (20-100)
Gender n (%)
Male/female ‘ 117 (56.8)/89 (43.2)
Score
GCS 11.42 (3-15)
APACHE- Il 21.66 (8-49)
SOFA 10.24 (2-22)
Lactate >4 mmolL" at admission to ICU | 40 (19.42)
APACHE -2>20 at admission to ICU 99 (48.06)
SOFA >8 at admission to ICU 144 (69.90)
Comorbidities n (%)
Chronic respiratory disease 2 (15.53)
Solid organ malignancy 4(21.36)
Liver disease 14 (6.80)
Hematological malignancy 1(24.75)
Immunosupression 9(23.78)
Diabetus mellitus 6(12.62)
Therapies, n (%)
MV 109 (52.91)
Vasopressor 139 (67.48)
RRT 27 (13.11)
Admission to ICU within an hour 87 (42.23)
Admission to ICU after six hours or later | 51 (24.76)
ED admission to ICU transfer time 2(1-5)
Length of stay (days)
MV 3.32 (0-42)
IcU 8 (3-14.25)
Hospital 9.67 (1-50)
Duration of antibiotic therapy (days) 9.01 (1-45)
Duration of antifungal therapy (days) 2.76 (0-46)
30-day mortality 133 (64.56)
GCS: Glascow coma score, APACHE-1: Acute Physiology and Chronic Health Evaluation
11, SOFA: The Sequential Organ Failure Assessment, ED: Emergency department, ICU:
Intensive care unit, RRT: Renal replacement therapy, MV: Mechanical ventilation, n:
Number, Data are presented as median (minimum-maximum).

A total of 133 (64.56%) study participants died within 30 days of
septic shock diagnosis. In our study, 70 (33.98%) of participants
had lung infection, 53 (25.73%) had abdominal infection, 25
(12.14%) had central nervous system infection, and 18 (8.73%)
had urinary tract infection (Table 2).

Participants who had APACHE-II score =20 or a SOFA score >8
had statistically significant higher 30-day mortality, greater RRT
and MV need, and longer MV, ICU and hospital day compared to
participants who had APACHE-II score <20 or a SOFA score <8
(p<0.05) (Table 3).

There were no statistically significant differences regarding 30-
day mortality, RRT need, or MV need between participants who
were transferred from ED to ICU within one hour of admission
and those who were transferred after at least six hours of
admission (p>0.05). Participants with lactate level >4 mmol/L
had greater RRT and MV need (p<0.05) than those whose lactate
level was <4 mmol/L (Table 4).

Table 2. Isolated microorganisms and therapies

Source of infection n (%)
Lung 70 (33.98)
Abdomen 3 (25.73)
Urinary tract 18 (8.73)
Central nervous system 25(12.14)
Soft tissue 7 (3.40)
Isolated microorganisms n (%)

Culture-negative-infected patients 60 (29.13)
Aspergillus spp. 2(0.97)
Candida spp. 24 (11.65)
Escherichia coli 1(19.90)
Pseudomonas spp. 0(9.71)
Acinetobacter spp. 8(23.30)
Klebsiella pneumonia 32 (15.53)
Enterococcus spp. 0(19.42)
Staphylococcus aureus 2 (30.10)
Streptococcus spp. 2(0.97)
Antimicrobial used

Quinolone 49 (23.79)
Macrolides 75 (36.41)
Cephalosporin 134 (65.05)
Meronem 130 (63.11)
Vanko 91 (44.17)
Teicoplanin 5(2.42)
Colistin 27 (13.11)
spp: Species, n: Number
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Table 3. Comparison of outcomes among admission time, disease

severity scores and lactate level with MV duration, length of

hospital stay, length of ICU stay
MV (day) | Length of Length of

ICU stay hospital stay
(day) (day)

ED to ICU admission time in 1 hour

Yes 1(1-4) 7(3-12) 9(3-17)

No 1(1-2) 6(3-12) 8 (4-13)
p=0.215 p=0.716 p=0.807

ED-ICU admission time >6 hours

Yes 1(0-6) 7 (4-13) 9 (5-13)

No 1(0-2) 7(3-12) 8(3-16)
p=0.345 p=0.415 p=0.801

APACHE-11 >20

Yes 1(1-6) 6(2-12) 6(2-12)

No 0(0-1) 7 (4-13) 9(5-18)
p=0.000 | p=0.036 p=0.001

SOFA >8

Yes 1(0-4) 6 (2.25-12) 7 (3-13.75)

No 0(0-2) 9 (5-13.25) 9(6-17.25)
p=0.000 | p=0.010 p=0.005

Lactate >4 mmolL"’

Yes 1(0-3) 4.5(2.25-10) | 5(3-11)

No 0(0-2.25) | 7(3.75-13) 9 (4-16)
p=0.127 | p=0.070 p=0.064

ED: Emergency department, ICU: Intensive care unit, APACHE-II: Acute Physiology

and Chronic Health Evaluation II, SOFA: The Sequential Organ Failure Assessment,

MV: Mechanical ventilation unit, n: Number, Data are presented as median

(minimum-maximum).

Discussion

This study revealed no statistically significant differences in RRT
or MV need, or 30-day mortality between study participants
who were transferred from the ED to the ICU within one hour
of ED admission and those transferred after more than six hours
(p>0.05). The first six-hour time-points were chosen because the
first six hours have been determined to be the most critical time-
window for effective intervention (5). Intervention for septic shock
should be fast, with rapid determination of source of infection.
Angus (6) reported that the infection side is respiratory tract in
half of cases, followed by intra-abdominal infection and urinary
tract. Baykaraetal. (7) conducted a study in 132 1CUs in Turkey and
reported that respiratory tract was the most common (71.60%)
side of infection in septic shock. Our study revealed a much lower
incidence of respiratory tract infection (33.98%); we hypothesize
difference is due to comorbidities and regional/local differences.
Because the study by Baykara et al. (7), had been performed
mostly on surgical ICU patients, but our study conducted in

Table 4. Outcomes of early-late ICU admission time, high

disease severity scores and lactate level
30-day Vasopressor | RRT A%
mortality n (%) | n (%) n (%) n (%)

ED to ICU transfer within 1 hour

Yes 55 (63.2) 60 (69.0) 11(12.6) |49 (56.3)

No 32(36.8) 27 (31.0) 76 (87.4) | 38(43.7)
p=0.730 p=0.696 p=0.866 | p=0.402

ED to ICU transfer >6 hours passed

Yes 34 (66.7) 35 (68.6) 3(5.9) 30 (58.8)

No 17 (33.3) 16 (31.4) 48 (94.1) | 21(41.2)
p=0.717 p=0.840 p=0.078 | p=0.330

APACHE-1I 220

Yes 73 (73.7) 73 (73.7) 18(18.2) |77 (77.8)

No 26 (26.3) 26 (26.3) 81(81.8) |22(22.2)
p=0.008 p=0.065 p=0.038 | p=0.001

SOFA >8

Yes 100 (69.4) 102 (70.8) 24 (16.7) |92 (63.9)

No 44 (30.6) 42 (29.2) 120 (83.3) | 52 (36.1)
p=0.026 p=0.117 p=0.021 | p=0.001

Lactate >4

Yes 24 (60.0) 28 (70.0) 10 (25) 28 (70)

No 16 (40.0) 12 (30.0) 30 (75) 12 (30)
p=0.502 p=0.704 p=0.013 | p=0.016

ED: Emergency department, ICU: Intensive care unit, APACHE-II: Acute Physiology

and Chronic Health Evaluation Il, SOFA: The Sequential Organ Failure Assessment,

MV: Invasive mechanical ventilation, RRT: Renal replacement therapy, n: Number

medical ICU. Our results indicate that participants with higher
disease severity scores had poorer prognoses. Nearly half (48%) of
the study participants had an APACHE-II score >20, while 69% had
a SOFA score >8. It is important to note that only patients who
had not been treated for sepsis anywhere except the study center
were included in the study. Our study participants had a mean
age of 66 years, and a significant number were already diagnosed
with hematological or solid cancers. Septic shock symptoms are
often obscure in elderly and immunosuppressed patients, so the
disease can go undetected by patients and relatives. Patients with
cancer, chronic liver disease, or diabetes, immunsuppression
have a greater tendency to develop sepsis, and they have high
mortality (6). Previous studies show that a high disease severity
score is important and associated with greater mortality (8,9). A
study of septic shock patients by Labelle et al. (8) found APACHE-II
score to be a key determinant of mortality. In another large-scale
retrospective study of 14,788 patients, higher in-hospital mortality
was reported among patients who waited more than 2.4 hours for
ICU admission; this association strengthened with higher APACHE-
IV score (9). The time taken to be admitted to ICU following ED
admission varies geographically and even between hospitals in

175



Elay and Al. Septic Shock Patients in Emergency Department

Eurasian | Emerg Med.
2020;19(3): 172-7

the same geographic region (10,11). To the best of our knowledge,
there is no nationwide study reporting the average time interval
between ED and ICU admission of septic shock patients in Turkey.
Mahsanlar et al. (12) found the mean length of stay of general
patients in EDs to be 6.5 hours. Erkuran et al. (13) conducted
study with 2,380 general patients, found a mean length of stay
in ED 1.23 hours (10 minutes - 10.02 hours). In our study, the
median delay time was two hours (1-5 hours). Since this time
was relatively short, we could not find any relationship between
delay time and mortality.

Vilella and Seifert (14) reported higher in-hospital mortality; with
higher APACHE-II score, also reported mortality being 2.5 times
higher in patients whose lactate level was >2.5 mmol/L in sepsis
patients. Lactate is a known indicator of tissue hypoperfusion
that has developed as a result of circulatory collapse, and it
has been reported that increased lactate levels negatively affect
prognosis (1). Casserly et al. (15) revealed a linear relationship
between lactate level and mortality, and that lactate levels >4
mmol/L are associated with significantly increased mortality.
Since the current study defined sepsis using the current Sepsis-3
criteria, patients were only recruited to the study if their lactate
level >2 mmol/L. Consistent with the literature, the current
study found that participants whose lactate level >4 mmol/L
had increased MV and RRT times. In the current study, the ICU
mortality rate was 64.56%, while the largest current study of
septic shock patients in Turkey reported an ICU mortality rate of
75.9%, based on the Sepsis-3 criteria (7). ICU mortality rates from
studies of septic shock patients in other countries include 55.7%
in Brazil and 64.6% in India (16,17). The mortality rate found
in the current study is much lower than expected considering
that all study participants were diagnosed with septic shock at
ED admission, and that a significant percentage also had high
disease severity scores and serious comorbidities. The results
showed that delayed transfer to ICU was not related to mortality;
this may be due to prompt and proper medical intervention
in the ED. Non-intensivists play a very important role in the
timely and appropriate management of sepsis patients, with
the pre-hospitalization phase being critical (18,19). Pre-hospital
healthcare providers treat more cases of sepsis than of acute
myocardial infarction or stroke (20). Studies have shown that pre-
hospital care play a key role in the early diagnosis and treatment
of sepsis (21). Both the USA and Canada have implemented a
pre-hospital diagnosis and treatment initiation protocol for
sepsis patients (22); in particular, the USA has initiated the pre-
hospital sepsis project and implemented web-based education
for physicians (23). To our knowledge, there is no specific pre-
hospital diagnosis or treatment initiation protocol for sepsis
patients in Turkey. Intense patient and physician education
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would be effective for initiation of early sepsis interventions and
would likely reduce sepsis patient mortality.

Study Limitations

The study took a retrospective, single-centered design, and it
included a relatively low number of patients (206 participants)
due to the strict study inclusion and exclusion criteria. Study
participants had been diagnosed with septic shock according
to Sepsis-3 criteria, and were transferred from the ED to the
ICU. Furthermore, each participant was administered the most
appropriate broad-spectrum antibiotic for their infection focus,
with antibiotic selection revised according to tissue culture
results. Information was unavailable regarding pre-hospital
interventions prior to ED admission.

Conclusions

This study indicates ED patients diagnosed with septic shock; with
high APACHE-1I score, high SOFA score, and elevated lactate levels
have a poor prognosis. However, prognosis is independent from
ED to ICU transfer time. We believe that, septic shock patients
will have improved outcomes if they present to the ED before
developing septic shock, and since signs of sepsis may be obscure
in elderly and immunosuppressed patients, patient education is
needed to increase awareness of sepsis.
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Abstract

Aim: The C-reactive protein (CRP)/albumin ratio is a new inflammation-based prognostic score that correlates with inflammation severity.

Objective: The present study investigated the diagnostic value of the CRP/albumin ratio to distinguish between patients with simple and
complicated acute appendicitis. This retrospective study was conducted at the University of Health Sciences Turkey, Kanuni Sultan Sileyman
Training and Research Hospital, Department of Emergency Medicine, after approval from the ethics committee.

Materials and Methods: A total of 188 patients with acute appendicitis were included. Biochemical parameters, CRP/albumin ratio,
ultrasonography (USG) and computed tomography (CT) results, operation findings and length of hospital-stay were compared between

patients with simple and complicated appendicitis.

Results: There was no statistically significant difference in terms of leukocyte count, aloumin value and diameter of the appendicitis between
both USG and CT. The CRP/albumin ratio could specifically differentiate the complicated appendicitis group. The cut-off point of the CRP/

albumin ratio for the diagnosis of complicated appendicitis was 4.4.

Conclusion: The CRP/albumin ratio may be used as a valuable biomarker in the clinical diagnostic process and in treatment planning,
particularly to differentiate patients with acute complicated appendicitis from those with non-complicated acute appendicitis.
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Introduction

Acute appendicitis is a common surgical problem and its lifetime
prevalence is around 7% (1). The basis of treatment in acute
appendicitis is based on early diagnosis and emergency surgery. A
delay in treatment may cause perforation in the appendix, which
may lead to an increase in morbidity and mortality (2). In current
clinical practice; physical examination, ultrasonography (USG) and
computed tomography (CT) widely used in the diagnoses of acute
appendicitis. However, diagnostic failure is often difficult even for
experienced surgeons and the rate of negative laparotomy can
be up to 30%. Therefore, in the preoperative diagnosis of acute
appendicitis, recently, a number of laboratory parameters for

inexpensive, effective and rapid diagnosis have been shown to
help in the correct diagnosis (2,3).

It is also important to determine whether appendicitis is
non-complicated or complicated by the importance of acute
appendicitis diagnosis. Because of the fact that acute appendicitis
may be complicated in cases where the diagnosis is delayed, the
patient’s surgical intervention is difficult and even the rate of
post-operative complications increases. Therefore, these patients
have high rates of readmission, reintervention, postoperative
hospital stay, and postoperative complications (4).

C-reactive protein (CRP) are widely used serum inflammatory
markers (5). CRP as a positive acute phase reactant is frequently
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used in the diagnosis and follow-up of inflammatory diseases,
as well as in the follow-up of postoperative complications and
even in the estimation of morbidity and mortality in intensive
care setting (6). However, because of its short half-life, CRP alone
may not show that acute appendicitis is complicated or non-
complicated.

Serum albumin level is a reliable predictor that is widely
recommended in critically ill patients with various diseases that
can be measured in the laboratory. Asalbumin is a negative acute
phase protein, it is frequently used in the follow-up of patients
with frail, malignancy and malnutrition (7). Although there is a
relationship between inflammation and albumin value, there
is no use of albumin in the diagnosis of acute appendicitis in
routine practice.

The CRP/Albumin ratio is a new inflammation-based prognostic
score and it is correlated to the inflammation severity and
mortality (8). CRP/albumin ratio has recently been shown to be
effective in early diagnosis and treatment of acute cholecystitis,
acute pancreatitis, cancer diagnosis, polycystic ovary syndrome
and critical care patients. However, there is no study on CRP/
albumin ratio in the diagnosis of acute appendicitis. The present
study investigated the diagnostic value of the CRP/Albumin ratio
for acute appendicitis patients with evaluation of simple or
complicated.

Materials and Methods

Study Design and Settings

This study was performed in University of Health Sciences Turkey,
University of Health Sciences, Kanuni Sultan Stileyman Training
and Research Hospital, Department of Emergency Medicine,
it was taken retrospectively with the approval of the ethics
committee (no: KAEK/2018.1.21).

Participants

The data of patients diagnosed with acute appendicitis aged
18 years and older who applied to the study between January
2017-2018 were obtained by scanning the “Hospital Information
Management System” and patient files with the approval of the
ethics committee.

Data Collected

Age, gender, complaints, history, hemogram and biochemistry
parameters, CRP/Albumin ratio, USG and CT results, operation
findings, length of stay, the onset of the complaint and the
operation was taken from the data that was filled by the
physician who performed the operation on the date, time to the
emergency room and recorded in the case data form. The result
of histopathology was recorded according to the results of the
pathology expert who examined the operation material.

Statistical Analysis

In the histopathology reports, the results of perforation,
abscess, necrosis, gangrene appendicitis were evaluated as
complicated appendicitis. Histopathological findings compatible
with edematous, inflamed were evaluated as noncomplicated
(simple) appendicitis. Patients with hematological, infectious,
liver disease and pathology reports indicating a normal appendix
or a malignancy were excluded from the study.

All patient data were recorded in the case data form and analyzed
in SPSS for Windows 22.0 program. The fit of the parameters to
normal distribution was evaluated by Shapiro-Wilks test. Beside
of descriptive statistical methods (mean, standard deviation,
median, frequency, ratio, minimum, maximum), the Student’s
t-test was used to compare two groups of variables that showed
normal distribution in the comparison of quantitative data.
Kruskal-Wallis test and Mann-Whitney U test with Bonferroni
correction were used in the comparison of groups with three
or more groups not showing normal distribution. Diagnostic
scanning tests (sensitivity, specificity, positive predictive value,
negative predictive value) and “Receiver Operator Characteristic”
(ROQ) curve analysis were used for cut-off determination for
parameters. Statistically, 95% confidence interval, p<0.05 was
considered significant.

Results

Total of 188 cases, 135 (71.8%) patients were male and 53 (28.2%)
patients were female. The mean age of the patients was 33.73+12
years, and the median age was 30.5 years. While 166 (88.3%) cases
were non-complicated (simple) appendicitis, 22 (11.7%) patients
were complicated appendicitis. The demographic characteristics
of the cases are shown in Table 1.

When we compared the complicated and non-complicated
appendicitis groups, there was no statistically significant difference
in terms of leukocyte count, albumin value and diameter of the
appendicitis in both USG and CT. The time between the onset of
the complaint to the operation was found significantly higher
in the complicated appendicitis group compared to the non-
complicated appendicitis group (p=0.006). The median level of
CRP is 12.7 (33.75%50.83) in non-complicated group while 52.2
(90.79489.2) in complicated group (p=0.000). Additionally, the
median level of CRP/albumin ratio is 2.8 (7.69+12.05) in non-
complicated group while 10.8 (19.94£20.05) in complicated
group (p=0.000) (Table 2).

The ROC curve was drawn for leukocyte and albumin in the
diagnosis of complicated appendicitis (Figure 1). Respectively,
the area under the curve (AUC) is 0.576, 0.519; the standard error
(SE) is 0.07 for both. The area under the ROC curve for both of
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Table 1. Demographic characteristics of patients
Minimum- Mean * SD
maximum
(median)

Age 18-73 (30.5) 33.73+12

Fever 36-37.5 (36.5) 36.4110.41

CRP 0.1-318.1 (15.6) | 40.42+59.26

Albumin 3.5-44 (4.6) 4.82+2.89

CRP/Albumin ratio 0-75.2 (3.4) 9.124+13.75

Leukocyte 3,670-26,140 14,724.57140,65.2
(15,060)

Diameter of appendix 6.4-32 (9) 9.68+2.83

(USG) (mm)

Diameter of appendix (CT) | 6-35(11) 11.234+3.1

(mm)

Time between application | 6-40 (13) 14.73+6.34

and operation (hour)

n %

Gender

Female 53 28.2

Male 135 71.8

Pathology

Non-complicated 166 88.3

Complicated 22 1.7

CRP: C-reactive protein, USG: Ultrasonography, CT: Computed tomography, SD:

Standard deviation, n: Number
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Figure 1. ROC curve to determine the efficacy of albumin, CRP,
CRP/albumin ratio, leucocyte levels in the diagnosis of complicated
appendicitis

ROC: Receiver operating characteristic, CRP: C-reactive protein, ALB:
Albumin

leukocyte and albumin was not significantly higher than 0.5
(p=0.262, p=0.779 respectively; p>0.05). The cut-off point for
leukocyte and albumin in the diagnosis of complicated was not
able to established (Table 3).
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The ROC curve was drawn for the CRP/Albumin ratio in the
diagnosis of complicated appendicitis. The AUC is 0.737, the SE is
0.06. The area under the ROC curve was significantly higher than
0.5 (p=0.001). The cut-off point for the CRP/Albumin ratio in the
diagnosis of complicated appendicitis is >4.4. The sensitivity of
this value was 86.36%, the specificity was 62.65%, the positive
predictive value was 23.46% and the negative predictive value
was 97.2% (Figure 1, Table 3).

The ROC curve was drawn for CRP in the diagnosis of complicated
appendicitis. The AUC is 0.74, the SE is 0.06. The area under the
ROC curve was found to be significantly higher than 0.5 (p=0.001).
The cut-off point for CRP in the diagnosis of complicated
appendicitis was >19.5. The sensitivity of this value was 86.36%,
specificity 61.45%, positive predictive value 22.89%, negative
predictive value 97.14% (Figure 1, Table 3).

ROC curves were drawn and the areas under the curve were
compared in order to determine which parameter as albumin,
CRP, CRP/Albumin ratio and Leucocyte were more effective in the
diagnosis of complicated appendicitis. The AUC of the albumin
(AUC=0.519) was found to be significantly lower than that of
CRP (AUC=0.740) and CRP/Albumin ratio (AUC=0.737) (p,=0.039;
p,=0.043; p<0.05). There was no statistically significant difference
between albumin and leukocyte areas under the curve (p=0.484;
p>0.05). There was no statistically significant difference between
CRP and CRP/Albumin ratio areas under the curve (p=0.339;
p>0.05). Although the AUC of the leukocyte (AUC=0.576) was
lower than that of CRP (AUC=0.740) and CRP/Albumin ratio
(AUC=0.737), this difference was close to significance but not
statistically significant (p,=0.073; p,=0.080; p<0.05) (Figure 1,
Table 3). The level of 4.4 for CRP/Albumin ratio is 10.624 times
higher for non-complicated appendicitis [0dds ratio: 10.624 (95%
confidence interval: 3.021-37.363)].

Discussion

Acute appendicitis is one of the most common causes of the
acute abdomen and one of the most frequent indications for
an emergent abdominal surgical procedure worldwide (1).
Appendicitis occurs most frequently in the second and third
decades of life. The annual incidence is approximately 9.38
per 100,000 population in the United States of America (9). The
incidence of negative appendectomy in patients undergoing
appendectomy is 13-36%. The possibility of detecting complicated
appendicitis during surgery varies between 12-21%.

Clinic of acute appendicitis typically presenting with pain
localized to periumbilical region to right lower quadrant.
However, the symptoms of the appendicitis vary depending on
differences localizations of appendicitis. Although the appendix
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Table 2. Evaluation of non-complicated and complicated groups
Non-complicated (n=166) | Complicated (n=22)
Mean * SD (median) Mean * SD (median) P
Leukocyte* 14,581.69£4,030.61 15,802.7314,258.36 0.186
CRP 33.75%50.83 (12.7) 90.79+89.2 (52.2) 20.000**
Albumin 4.84+3.07 (4.6) 4.65+0.31 (4.7) 20.774
CRP/Albumin ratio 7.691+12.05 (2.8) 19.94+20.05 (10.8) 20.000%*
Diameter of appendix (USG) (mm) 9.46+1.91(9) 12.11£7.34 (10) 20.281
Diameter of appendix (CT) (mm) 10.98+2.38 (11) 13.06%6.03 (11) 20.193
Time between onset of complaint and operation (hour) 14.17£5.88 (13) 18.95%8.07 (20) 20.006**
CRP: C-reactive protein, USG: Ultrasonography, CT: Computed tomography, SD: Standard deviation, n: Number
Student’s t-test, 2Mann-Whitney U test, *No median value since the leukocyte values showed normal distribution, **p<0.05
Table 3. Cut-off point determination for CRP/Albumin ratio and CRP
ROC curve
Cut-off Sensitivity Specifity | Positive Negative Area (SE) 95% Cl
predictive predictive p
value value
CRP/Albumin ratio >4.4 86.36 62.65 23.46 97.20 0.737 (0.06) | 0.668-0.799 0.001*
CRP >19.5 86.36 61.45 22.89 97.14 0.740 (0.06) | 0.671-0.801 0.001*
Leukocyte - - - - 0.576 (0.07) | 0.502-0.648 0.262
Albumin - - - - 0.519 (0.07) | 0.445-0.592 | 0.779
ERP: C-reactive protein, ROC: Receiver operating characteristic, SE: Standard error, Cl: Confidence interval
p<0.05

has a retrocecum at a rate of 65-70%, it may also have different
localizations, such as subcecum, paracolic and paraileal (10).
Because of these differences and change in the acute appendicitis
clinic from patient to patient, some findings and scoring
methods have been described. McBurney’s (11) point tenderness
is described as maximal tenderness at 3-5 cm from the anterior
superior iliac spine on a straight line to the umbilicus with a 72%
sensitivity and 80% specificity. Additionally, Rovsing’s sign refers
to pain in the right lower quadrant with palpation of the left
lower quadrant. This sign is also called indirect tenderness and
is indicative of right-sided local peritoneal irritation with a 45%
sensitivity an 77% specificity (12). The most popular of the scoring
systems and the most commonly used is the modified Alvarado
scale. A low Alvarado score (<4) has more diagnostic utility to
“rule out” appendicitis than a high score (>7) does to “rule in”
the diagnosis. Unfortunately, a high score (>7) alone had poor
diagnostic utility, as the overall specificity was 81% (13).

Imaging is used mainly to increase the specificity of the diagnostic
evaluation for appendicitis and to decrease the negative
appendectomy rate. CT demonstrates higher diagnostic accuracy
than ultrasound or MRI. An enlarged fluid-filled appendix (>7
mm in diameter) is considered an abnormal finding, while
an appendix with a diameter of 6 to 7 mm is considered an
inconclusive finding. However, CT is contraindicated in patients

with pregnancy, renal insufficiency and hypersensitivity reaction
to iodinate contrast (14). On the other hand, tomography
and ultrasound are not found in many centers especially in
rural areas and night shift conditions. This led the clinician to
detect inflammation caused by acute appendicitis by different
laboratory parameters.

There are many studies in the literature about laboratory values for
the diagnosis of acute appendicitis. It has been emphasized that
many parameters such as neutrophil/lymphocyte ratio, platelet/
lymphocyte ratio, mean platelet volume, red cell distribution
width, D-lactate level, procalcitonin and many interleukins are
important in the diagnosis of acute appendicitis (15,16). Another
issue as important as the diagnosis of appendicitis is whether
appendicitis is complicated or not. As is known, the morbidity
and mortality of complicated appendicitis is higher than non-
complicated appendicitis. Eddama et al. (17) found CRP values
significant in the diagnostic distinctions of non-complicated
and complicated appendicitis. Additionally, in previously studies
red cell distribution width and eosinopenia accompanied by
higher neutrophil and leukocyte counts were defined as useful
biomarkers in perforated appendicitis (18,19). Pham et al. (20)
found high leukocyte countsin necrosisor perforated appendicitis.
In the study performed by Kim et al. (8), CRP and INR levels were
estimated in the diagnosis of complicated appendicitis and it

181



Dogan et al. C-Reactive Protein/Albumin Ratio to Differentiate Appendicitis

Eurasian | Emerg Med.
2020;19(3): 178-83

was found to be significantly higher in patients with complicated
appendicitis. In the study of Shelton et al. (21), it was seen that
the rate of postoperative complications increased in patients
with high preoperative CRP levels. In our study, complicated
and non-complicated appendicitis groups have no differences in
terms of leukocyte count, albumin value and diameter of the
appendicitis in both USG and CT. The time between the onset of
the complaint to the operation was found significantly higher
in the complicated appendicitis group compared to the non-
complicated appendicitis group.

CRP is a positive acute phase protein and increases in
inflammation; since serum albumin is a negative acute phase
protein (7). Therefore, it was thought that CRP/Albumin ratio
would show inflammation more specific than CRP alone. In the
case of an inflammation, the increase in CRP/Albumin ratio in
patients is an expected result in the normal course of the disease.
Therefore, CRP/albumin ratio has recently been shown to be
effective in early diagnosis and treatment of acute cholecystitis,
acute pancreatitis, cancer diagnosis, polycystic ovary syndrome
and critical care patients. However, there is no study showing the
relationship between this value and acute appendicitis. In our
study, we examined the correlation between histopathologically
diagnosed acute appendicitis and CRP/albumin ratios in patients
with complicated and non-complicated appendicitis. According
to our results, the median level of CRP is significantly higher in
complicated group. The cut-off point for CRP in the diagnosis of
complicated appendicitis was >19.5. Additionally, the median
level of CRP/albumin ratio is 2.8 (7.69£12.05) in non-complicated
group while 10.8 (19.94+20.05) in complicated group (p=0.000).
We also found cut-off point for the CRP/albumin ratio in the
diagnosis of complicated appendicitis is >4.4. The level of 4.4 for
CRP/albumin ratio is 10.624 times higher for non-complicated
appendicitis.

Conclusions

Cut-off values of laboratory tests in acute appendicitis cases can
help diagnosis and treatment planning. We think that increased
CRP/albumin ratio may be used as a valuable biomarker in
clinical diagnostic process and treatment planning, especially to
differentiate complicated or non-complicated setting.
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Dear Editor,

Cardiopulmonary resuscitation (CPR) is a substantial burden
for medical personnel, particularly during the 2019 Novel
Coronavirus  (COVID-19) pandemic. Although the precise
transmission mechanisms of the new coronavirus are presently
unclear, human-to-human transmission can occur, and the risk
of airborne spread during aerosol-generating medical procedures
remains a concern in certain circumstances (1).

Medical personnel, including physicians, nurses, and paramedics,
as provided by the Center for Disease Control and Prevention,
should be in full personal protective equipment (PPE) during
aerosol-generating procedures (2,3). CPR exemplifies an aerosol-
generating procedure. Notably, as the mortality rate in COVID-19
is 7% because of the occurrence of viral pneumonia and
progressive hypoxia occurring in COVID-19, it can be concluded
that resuscitation is a frequent and essential lifesaving procedure.
In the resuscitation room, patients in the most severe condition
are treated; hence a variety of emergency medical equipment
is available. Medical personnel of the resuscitation room is
emergency physicians, nurses, and paramedics experienced in
treating critically severe patients.

Due to the risk of infectious aerosol, a key component of
resuscitation should be endotracheal intubation and assisted
breathing through a respirator; this fully supports the respiratory
system, simultaneously reducing the risk of contamination.
Difficulties consequential to wearing a face mask, goggles,
protective visor, and double gloves appoint video-laryngoscopy

as the preferred method of intubation in comparison to direct
laryngoscopy. Non-invasive ventilation for the treatment of
COVID-19 patients should be used as early as possible, and in
some cases, it may ensure that endotracheal intubation is
avoided; however, in the case of resuscitation, endotracheal
intubation is the standard procedure.

The use of PPE can increase the discomfort of the rescuer; besides,
it hinders the performance of medical procedures, including
getting intravascular access. As indicated by research, therefore,
the intramedullary injection should be recommended (4), which
concerning drug pharmacokinetics and pharmacodynamics, is
in no way inferior to peripheral vascular access. Some patients
under emergency procedures require rapid sequence intubation
with intravenous anesthetics, opioids, and muscle relaxants.
The need for endotracheal intubation by the most experienced
medical personnel and the use of videolaryngoscopy should
be noted, as in severe initial hypoxia, increased hypoxia due to
prolonged endotracheal intubation or insertion of the tube into
the esophagus may have fatal consequences.

Another important element of resuscitation is high-quality
chest compressions. During CPR, however, performing chest
compression may cause the rescuer’s face protection devices
to adhere to exposing the rescuer to viral infection (5) poorly.
To prevent such a situation, it is reasonable to use automated
chest compression devices (ACCDs) during the resuscitation of
COVID-19 patients. Though the European Resuscitation Council
guidelines do not recommend routine ACCDs, it should be noted
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that the current extraordinary situation COVID-19 narrates the
use of extraordinary solutions such as ACCDs. Application ACCDs
beyond chest compressions allows for transport of patients to the
hospital while carrying out chest compression with minimal risk
of infection to the rescuer.

In summary, it is imperative to exercise extreme caution in
aerosol-generating procedures during the COVID-19 pandemic.
Furthermore, to reduce the risk of infection of medical
personnel, resuscitation should include endotracheal intubation,
intramedullary punctures, and ACCDs.
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