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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, Directory of
Research Journals Indexing, J-Gate, Tuirk Medline, Turkiye Atif Dizini, ProQuest,
CABI, British Library and Index Copernicus.

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 SJ, 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
emergence of infectious diseases. Emerg Infect Dis (serial online) 1995 Jan-
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Abstract

Sepsis and septic shock have an enormous burden on healthcare systems, having more than 30 million people worldwide suffering from
those diseases. As emergency providers we must be able to immediately recognize the presence of sepsis to improve the management of this
disease and reduce its burden on patient’s lives and on the emergency departments. Biomarkers can play an important role in this attempt.
Laboratory tests could help both to identify the presence of sepsis at patients” arrival and to stratify the risk of progression to septic shock. A
new biomarker in that regard is represented by Bioactive Adrenomedullin (BioADM), which mirrors vascular integrity, and is able to detect the
physio pathological deterioration of the patients with sepsis that will progress into septic shock. Now, thanks to point-of-care testing devices,
we are able to measure BioADM in whole blood in less than twenty minutes, which will help the physician making faster and more adequate
therapeutical decisions beside patient’s bed. The good news is that BioADM will also serve as a target for a monoclonal antibody that will
counteract the vascular disfunction in septic shock. In conclusion, coupling BioADM with other biomarkers already routinely used such as
procalcitonin and lactate we can immediately change patient’s management in Sepsis improving our decision making and patient outcome

Keywords: Acute care biomarkers, sepsis, emergency

Introduction

There are more than 30 million people worldwide suffering
from sepsis (1), and its incidence is even greater than other
acute diseases such as cardiovascular and cancer ones (2). The
mortality rate in ICU for patients with septic shock is estimated
to be around 35% (3) and this high mortality rate may increase of
8% with every delayed hour of treatment (4).

As consequence we need to improve our diagnostic accuracy
of sepsis in the emergency room (ER) to improve its earliest
management and reduce its mortality.

The importance of improving the approach to patients presenting
with infection in ER is not only related to the possibility that these
subjects could be already suffering from sepsisand could suddenly

deteriorate to septic shock, but it’s also linked to the fact that,
even when they survive form sepsis and are discharged from the
hospital, these patients could experience severe consequences,
such as: cognitive dysfunction, physical and psychological
disabilities (5).

Following recent guidelines, emergency providers must then
be able, starting from the triage, to immediately recognize the
presence of sepsis in order to reduce the burden of the disease (6).
Papers, also from our group (7,8) demonstrated that overcrowding
of the emergency department is linked with high mortality rate
and when compared with other several diseases, such as acute
coronary syndrome or acute respiratory distress, sepsis showed
the highest mortality rate in the emergency room.
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Indeed, recent guidelines of the Surviving Sepsis campaign
recommend to organize a specific pathway in the emergency
department to deal with sepsis (6).

Previous guidelines on sepsis of 2016 (9) recommended to
immediately stratify the severity of sepsis using the quick
sequential organ failure assessment (qSOFA) score, while the new
guidelines (6) are suggesting that qSOFA score is not adequate
anymore in this attempt; recommending to immediately test
blood lactate to decide to use or not antibiotics.

Lactate measurement is not a diagnostic tool for sepsis since it
is mirroring organ dysfunction in the presence of septic shock
(10); therefore, we need something else, before lactate rises,
to properly diagnose Sepsis in ER and to stratify the risk of the
patient to develop septic shock.

Our group recently published a paper that clearly shows that
the standard diagnostic tool for sepsis is the culture positive for
bacteria detection (11). The problem is that we cannot have a
cultural positive result in the emergency room because it will
take at least 24 hours, or even more to be obtained.

Biomarkers for Early Diagnosis and Risk Stratification of
Sepsis in ER

As already demonstrated by several studies, the only biomarker
that is linked with the high possibility to properly detect the
presence of sepsis is procalcitonin (12,13). On the contrary, white
blood cell count and C-reactive protein (CRP) are very unspecific
biomarkers for the detection of sepsis (14).

In (Figure 1A) ROC curve for diagnosis of sepsis: white blood cell
(WBC) area under the curve (AUC): 0.533, p=0.780; procalcitonin

(PCT) AUC: 0.798, p<0.0001; CRP AUC: 0.720, p=0.001. In
(Figure 1B) receiver operating characteristics (ROC) curve for
outcome (in-hospital death) in total population: WBCAUC: 0.635,
p=0.180; PCT AUC: 0.723, p<0.0001; CRP AUC: 0.538, p=0.239.
TO, time of arrival in ED (14).

Consequently, many subjects could suddenly develop septic
shock even though at ED arrival the clinical signs and laboratory
testing were not able to detect it.

Could we be able to immediately detect the presence of sepsis
upon the patient’s arrival? This is what we are trying to achieve
in the future, to help physicians to identify the presence of
infection, sepsis and septic shock so that we could be able to
stop the progression of the disease.

From physio pathological point of view, the mechanism that
mirrors the transition from systemic infection to septic shock
is due to an acute vascular dysfunction with loss of vascular
integrity (15).

So, we need to have biomarkers that are able to detect the
presence of ongoing severe vascular dysfunction as soon as
possible in septic patient.

BioAdrenomedullin: A Biomarker of Vascular and Endothelial
function and Utility in Sepsis

Bioactive adrenomedullin (BioADM) was discovered in 1993
by Kitamura et al. (16), it is a peptide that is present into the
circulatory vessel and it is responsible for vascular integrity inside
and outside the vessel and plays also a role in vasodilatation.

This was firstly demonstrated in animal models (17,18) and then
confirmed in humans (19-21).

Table 1. Characteristics at baseline of patients with sepsis divided into Culture-negative and Culture-positive

Characteristics CnS (n=449) CpS (n=324) Unp Un OR

Patients untreated with antibacterials during their stay in ED", n (%) | 26 (6) 6(2) 0.009 3.257(1.325-8.009)
Median body temperature (°C), (IQR) 37.5(36.6-38.2) | 37.8(36.7-38.2) 0.331

Median mean arterial pressure (mmHg), (IQR) 86 (76-95) 85 (75-93) <0.001 | 1.019 (1.009-1.029)
Median heart rate (beats/min), (IQR) 100 (90-110) 104 (78-120) 0.912

Median respiratory rate (breaths/min), (IQR) 24 (20-28) 24 (21-32) 0.361

Median Glasgow Coma Scale (IQR) 15 (15-15) 15 (15-15) 0.183

Median white blood cell count x 1000/mm? (IQR) 12.5(9.0-16.4) 13.4 (9.8-18.5) 0.025 0.806 (0.629-1.001)*
Biomarkers

Median C-reactive protein (mg/L) (IQR) 81 (31-170) 127 (53-215) <0.001 | 0.769 (0.678-0.872)
Median lactate (mg/dL) (IQR) 14 (9-19) 14 (10-21) 0.103

Median procalcitonin (ng/mL) (IQR) 0.51(0.16-2.43) | 1.12(0.29-9.51) <0.001 | 0.698 (0.619-0.787)

*Log scale transformed.
CnS:  culture negative  sepsis,
(Adjusted from Di Somma et al.)

CpS:  Culture positive  sepsis, Un:

Unstandardised,

OR: Odds ratio, IQR: Interquartile, ED: Emergency department
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Figure 1. ROC curve for (A) diagnosis of sepsis and (B) prognosis of in-hospital death

ROC: Receiver operating characteristics, WBC: White blood cell, PCT: Procalcitonin, CRP: C-reactive protein

Role of bioactive adrenomedullin in the regulation of vascular
function was shown in Figure 2 (22).

Using a new technology with immune sandwich assay (23) we
are able to measure, in vivo, circulating levels of BioADM and its
dynamic changes, mirroring the vascular dysfunction occurring
in sepsis and we can really detect the physio pathological
deterioration in septic patients and predict the progression to
septic shock.

Scheme for biogenesis and measurement of bio-ADM was shown
in Figure 3 (23).

First in the maturation process, the signal sequence is clipped
off. The resulting pro-ADM is then proteolytically cleaved in four
fragments (PAMP, proadrenomedullin NH2-terminal 20 peptide;
MR-proADM, midregional proadrenomedullin; Adrenomedullin-
Gly, C-terminally glycine-extended adrenomedullin; CT-proADM,
C-terminal proadrenomedullin, also known as adrenotensin).
The resulting C-terminally glycinated ADM is biologically inactive
and is subsequently (but only partially) converted into the
biologically active C-terminally amidated ADM (BioADM). Using

f=f )

free diffusion

t Vasodilation P

Interstitium

Vascular integrity 1

o

Figure 2. Role of bioactive adrenomedullin in the regulation of
vascular function (22)

Blood

ADM: Adrenomedullin, VSMC: Vascular smooth muscle cells

highly specific monoclonal antibodies directed against the
middle portion of ADM and the amidated C-terminus, BioADM
can be detected with an immunometric assay (23).

This hypothesis has already been confirmed by our group (24)
and by Chen and Li (25). Through the measurement of BioADM
blood level in patients with the suspicion of sepsis at ED arrival.
We were able to demonstrate that a value of bioADM greater
than 70 pg/mL correlated with the severity of sepsis, the need for
vasopressors and finally the progression to septic shock and death
(24). After that study, multicentric studies, with other cohorts in
other countries, have shown the same results (26-28). Therefore,
the cut off of 70 pg/mL of bioADM should be considered as a
marker for the severity of sepsis, predictor of septic shock and
the need for vasopressors use.

Lately, in a small cohort, high circulating levels of BioADM were
also correlated with organ failure and 30-days mortality in septic
patients (29).

Bio-ADM cut-off of 70 pg/mL correlates with the severity of
sepsis, the use of vasopressors and the septic shock as the cause
of death (Figure 4) (24).

Furthermore, blood levels of BioADM are not affected by any
previous antibiotic treatment, makingita very reliable biomarker.

In the same paper we also demonstrated, by monitoring BioADM
levels from arrival for 7 days, that if there was a reduction of
BioADM from high to low level, those patients showed a better
prognosis (24), confirming that there is the possibility to reverse
the negative outcome in these subjects.

This includes the concept that we can use this biomarker to
monitor and evaluate the treatment efficacy.

Again, this was confirmed both by our preliminary study and
through other multicentric studies (26,27).
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death (24)
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BioADM medical utility in sepsis: prediction, diagnosis and
monitoring of acute vascular dysfunction resulting in septic
shock (Figure 5).

Utility of POCT Device for BioADM Evaluation

In the future we will use, as much as possible, the ultrasound
point of care systems in the emergency room and point of
care biomarkers devices in order to make a more appropriate
and rapid decision making (30). This would be of great utility
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also in patients presenting with sepsis in order to start the best

treatments as soon as possible.

Thanks to the POCT IB10 (Nexus Dx Inc., San Diego, CA, USA)
device it’s possible to measure BioADM levels in whole blood
in less than 20 minutes, allowing ED physicians to make faster
therapeutical decision in patients with sepsis and improve their

outcome (Figure 6).
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Figure 5. BioADM medical utility in sepsis: prediction, diagnosis and monitoring of acute vascular dysfunction resulting in septic shock

BioADM: Bioactive adrenomedullin

Since the value of IB 10 could be obtained 20 minutes after
the arrival of patients in the emergency room, if the obtained
result is greater than 70 pg/mL, the ED physician could have
immediately important information on the patient’s severity and
make a specific decision in terms of therapeutical options and
final disposition.

So, we would suggest that patients arriving to the ED with fever
and risk factors, such as: hypertension, diabetes, kidney failure,
they could be good candidates for BioADM testing, since they’re
at high risk for progression to septic shock.

From the recent guidelines (6), it is mandatory in patients
with suspicion of sepsis to measure lactate, since patients with

Figure 6. Nexus Dx Inc. IB10 device for poct BioADM testing
(https://www.nexus-dx.com/nexus-ib10/)

BioADM: Bioactive adrenomedullin

a lactate value greater than 2 mmol/L are at increased risk to
develop septic shock. A recent paper shows that, when testing
for BioADM and lactate (31), if both are elevated the mortality of
patients with sepsis rises up to around 50%.

This supports the fact that we can use both biomarkers together
to better understanding of the severity of our patient.

Adrecizumab: A Novel Monoclonal Antibody for BioADM

The good news is that soon we will have a new drug option that
could be taken into account during our therapeutical decisions.
It has been developed a new monoclonal, Adrecizumab, that is
able to restore the physiological function of BioADM on vessels.

The efficacy of anti-adrenomedullin antibodies in reducing
mortality had already been demonstrated in 2013 through
murine models (32).

Its mode of action is described in Figure 7, basically it manages
to rise ADM concentration inside the vessels by translocating pre-
existing ADM from the interstitial compartment. Furthermore,
Adrecizumab seems to prevent ADM from being degradated and
to prolong its half-life. In fact, a recent paper demonstrated that
Adrecizumab is able to counteract the vascular dysfunction in
septic shock (22).

Confirming this, Laterre et al. (33) recently showed how this drug
improved the survival of patients with sepsis and a BioADM level
greater than 70 pg/mL.

Therefore, in the future, it will be possible to use this monoclonal
antibody in those patients that present in the emergency room
with sepsis and a BioADM value greater than 70 pg/mL. This will
improve their outcome by counteracting the vasculature damage
before the patients goes to deteriorate into septic shock.
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Anyway, while we wait for the possibility of routinely using
Adrecizumab, when we have a patient that seems to be stable,
but his circulating BioADM is greater than 70 pg/mL, we could
anticipate the start of vasopressors treatment in order to reduce
the possibility of the patient to develop septic shock. Moreover,
it would be possible to monitor BioADM for the following 7 days
in order to verify the effect of the vasopressors early treatment.

Conclusion

Since every hour of delay in diagnosing of sepsis and septic shock
in the emergency room is going to be linked with high mortality
rates, we need new biomarkers for early detection of sepsis,
beyond lactate. BioADM, that could also be measured by POCT
devices on whole blood in 20 minutes, seems to be a very good
new biomarker now available to reduce the burden of septic
shock in the emergency room.

Finally, we would recommend using biomarkers in the emergency
room really with care, since we do not need to treat the number,
we need to treat the patients.
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Abstract

Aim: This study aims to analyze the data of children in the 0-6 age group who were exposed to unintentional accidents through a data set
representing Turkey.

Materials and Methods: The variables used in the analysis were obtained from the “TurkStat Health Survey” micro data set for 2016. Although
there are fifteen accident types in total, the data for the two accident types were excluded from the analysis because there was no data about
them. Each accident element was analyzed by frequency, rate and difference analysis. In addition, the frequency of occurrence of each
accident type per hundred thousand was calculated by using the sample.

Results: The first five accident types with the highest frequency of thirteen accident types, play-related injuries (8.7%), slips and falls (8.1%),
insect bites and stings (3.4%), burns (2.9%) and foreign body aspiration (1.6%). The number of people exposed to thirteen accident types is
743 out of 2,272 people. 43% of the people exposed to the accident applied for treatment. The frequency of occurrence of all accidents per
hundred thousand is 3,318.9.

Conclusions: According to the results of the research, the authorities directing the health policy should make an emergency action plan for
the types of accidents with the highest frequency and the most sequelae.
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Introduction

Globally, everyyear, 973 million people are unintentionally injured
each year while 4.8 million people die as a result of the injury.
This accounts for 9% of the world’s deaths, nearly 1.7 times the
number of fatalities that result from human immunodeficiency
virus  (HIV)/acquired immunodeficiency syndrome  (AIDS),
tuberculosis and malaria combined. Unintentional injuries
including road traffic injuries, falls, burns and drowning account
for about three-quarters of injury-related deaths. Injuries have a
significant economic burden, as they impose heavy costs on the
individual and society. The cost of injuries in India is estimated to
be between 2-3% of the gross domestic product (GDP) (1).

In the United States, each year about 13,819 children and
adolescents (0-19 years old) die from injuries, incurring a $21.95
billion cost to the social system. And more than three hundred
thousand children and adolescents (0-19 vyears old) need
hospitalization due to injuries, generating $32.14 billion cost (2).

Injuries are the leading cause of morbidity and mortality for
children (3). Unintentional injury costs are high. According
to a study conducted in the United States of America (USA) in
2012, injuries to children (including emergency treatment,
hospitalization services and fatal) led to a cost of $92 billion costs
and increased to $502 billion when the quality of life losses was
taken into account. Non-fatal injuries account for 83% of these
costs (4).

Injuries are divided into two, intentional and unintentional.
Death and disability-adjusted life-years occur most often in low-
and middle-income countries (more than 90%) (5). The top five
causes of unintentional injuries published by the World Health
Organization (WHO) are traffic accidents, drowning, poisoning,
burns and falls. Other injuries include fractures, joint and muscle
injuries, open wounds, and internal organ injuries. Unintentional
injuries in children are affected in different ways by cultural,
economic, living conditions and regional and demographic
features (6).
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Every hour a child in the USA dies from an unintentional
injury. About one in five child deaths is a result of unintentional
injury. The sad side is that these deaths and injuries are largely
preventable (7). In Table 1 below, in the Web-based Injury
Statistics Query and Reporting System (WISQARSTM) USA-based
and linked to Centers for Disease Control and) database (one of
the most important databases on unintentional injuries (CDC)
the types of accidents that lead to the most deaths are ranked
by age groups.

In general, the burden of unintentional injuries among children
is considerable all over the world, inflicting great economic losses
on society, ranging from the US $516.938 to the US $9.550.704 per
year (8). As a risk group, children, especially those under the age
of 4, are exposed to higher rates of unintentional injuries. The
direct and indirect economic costs of childhood unintentional
injuries are mainly calculated by referring to medical treatment,
length of stay (LOS) and loss of the healthy year (6).

To analyze the data for children exposed to unintentional
accidents of the 0-6 age group through a data set representing
Turkey’s children is the main purpose of this study. The lack of a
study based on data representing Turkey and examining all types
of accidents together is the main motivator of this study.

Materials and Methods

In this study, “2016 Turkey’s Health Research” micro data sets
were used. The Health Questionnaire is conducted every 2 years
by TURKSTAT and the most recent survey belongs to 2016. Its
scope is households located in all settlements within the borders
of Turkey. The population defined as institutional (population
living in dormitories, hospitals, jails, rest homes, and soldiers) are
out of coverage and also the residential places having less than
20 addresses are left out of coverage since it is thought that we
would not be able to reach enough sample household number.
The dataset was stratified and a two-step cluster sampling
methodology was used. Nine thousand and four hundred and
seventy household addresses were selected and researched to
gather information about health indicators. The total number
of observations in the data set is 23,606. In this study, there is
information about 2,772 people in the 0-6 age group. There are
questions for a total of 15 accident types. Since the question
regarding carbon monoxide poisoning was not answered, this
accident type could not be analyzed. In addition, since there
is a lack of information about other accident types, they were
excluded from the study.

Table 1. Leading causes of unintentional injury deaths, United States 1999-2015, all races, both sexes
Age groups

Rank ge group
<1 1-2 3-4 5-6

] Suffocation Drowning MV traffic MV traffic
3,968 5,191 3,583 3,375

5 MV traffic MV traffic Drowning Drowning
1,901 3,735 2,352 1,169

3 Drowning Suffocation Fire/burn Fire/burn
868 1,814 1,653 988

4 Fire/burn Fire/burn Suffocation Suffocation
500 1,545 570 285

5 Natural/environment Pedestrian, other Pedestrian, other Other land transport
304 1,271 469 226

6 Unspecified Natural/environment Struck by or against Pedestrian, other
299 403 261 217

5 Fall Fall Natural/environment Struck by or against
249 387 229 138

8 Poisoning Poisoning Fall Natural/environment
241 358 217 129

9 Other specified, classifiable | Struck by or against Firearm Fall
141 313 217 122

10 Struck by or Against Unspecified Other land transport Poisoning
91 171 181 113

Source: https://webappa.cdc.gov/sasweb/ncipc/nfilead.html (Accessed in February 2020).

Data Source: National Center for Health Statistics (NCHS), National Vital Statistics System; WISQARSTM Produced By: National Center for Injury Prevention and Control, Centers

for Disease Control and Prevention
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Results

Firstly, six variables (gender, hearing loss, vision loss, presence of
mental retardation, speech delay, and attention deficit) included
in the data set were subjected to differential analyzes according
to accident types. The difference analysis was done with the
t-test. Thirteen types of accidents were then tabulated in terms
of frequency and rate analysis of exposure, age of exposure,
whether they were treated after exposure, and whether there
was any malaise or sequelae as a result of the treatment.

Difference analysis; In the analysis of differences, an answer
was sought for the question of whether there are differences
between the groups in terms of gender, hearing loss, vision loss,
the presence of mental retardation, speech delay and attention
deficit. No difference was found between all those with and
without hearing loss and vision loss in terms of accident types
(p>0.05).

“Does the exposure of children with and without delayed speech
to all types of accidents differ?” The answer to the question
differs only in terms of the following titles: children with speech
delay are exposed to fewer accidents in accident types such as
play-related injuries, slips and falls, insect bites and stings, burns
and foreign body aspiration (p<0.05). The exposure of children
with and without attention-deficit to the accident was examined
in terms of all accident types. There are differences only in terms
of slips and falls, burns and play-related injuries. Children who
have attention deficit are exposed to fewer accidents in accident
types such as slips and falls, burns and play-related injuries
(p<0.05). Those with and without mental retardation were
compared in terms of all accident types and no difference could
be determined.

The answers to the question of whether the frequency of accident
types varies according to the gender variable were examined in
terms of thirteen types of accidents. Gender differences are only
statistically demonstrable in terms of only two accident types.
Girls [n=1,343, M=1.975 and standard deviation (SD): 0.15] are
exposed to more insect bites and stings [t (2770)=2.275, p=0.023]
than boys (n=1,429, M=1.96 and SD: 0.195) statistically.
Furthermore, girls (n=1,343, M=1.93 and SD: 0.253) have more
accidents due to more play-related injuries than boys (n=1,429,
M=1.91 and SD: 0.289) [t (2770)=-2.243, p=0.025] statistically.
The other eleven types of accidents do not differ by the gender
variable.

The top five accident types with the highest frequency of
thirteen accident types are play-related injuries (8.7%), slips
and falls (8.1%), insect bites and stings (3.4%), burns (2.9%) and
foreign body aspiration (1.6%). The number of people exposed
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to thirteen accident types is 743. Of these, 426 are boys and 317
are girls. 43% of the people exposed to the accident applied for
treatment. The most common types of accidents that apply to
treatment are slips and falls, burns, play-related injuries and
insect bites and stings respectively. Those exposed to burning are
the group that has to live mostly with sequelae. This group is
followed by those who are exposed to slips and falls and play-
related injuries. The rate of sequelae after the treatment is 3,3%.
In order to provide an international comparison, the frequency
of occurrence of all accidents per hundred thousand has been
calculated and determined as 3,318.9 (Table 2).

The frequency of occurrence of thirteen accident types in the
0-6 age range is shown in Table 2. When the table is viewed
in general, the age at which the play-related injuries are most
common is the age of 5 and above. In the slip and fall group,
the group above 2 years of age and below 3 years of age fell the
most. In terms of insect bites and stings, those over 3 years under
4 years take the lead. In terms of burns and corrosive esophageal
burns, those over 2 years under 3 years take the lead. Information
on other types of accidents is detailed in Table 3.

Discussion

Accidents are still an important public health problem due
to their frequent occurrence, leading to death and disability.
Unsafe environmental conditions and unsafe behavior play
an important role in accident formation (9). Children who are
curious, active, very interested in their environment, but whose
mobility skills are not fully developed, their cognitive and
behavioral developments are not completed, and therefore lack
of perception of possible risks is frequently exposed to accidents
(10).

In a study conducted in Turkey, 12.6% of children were identified
in the accident story (11). Since there were thirteen types of
accidents in this study, the highest distribution is 8.7% with the
play-related injury. The type of accident that has the lowest rate
is a sport-related injuries with oesophagus and burns with a ratio
of one per thousand. In many studies conducted in our country
and in the world, the frequency of accidents in children is at most
1-4 years of age. It is an expected result that the frequency of the
accident has increased due to the fact that the self-monitoring
behavior in children under three years of age has not developed,
the visual fields are not fully developed and the inability to
accurately determine the direction in which the sounds come
from in children under the age of five (10).

In addition to road injuries, falls and burns are the leading
causes of injuries among the population under the age of seven.
Burns and falls are typically commoners and more severe among
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children (12). In this study, the most common accident
types were play-related injuries (8.7%), slips and falls (8.1%),
3 insect bites and stings (3.4%), burns (2.9%) and foreign body
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Table 3. Number of accidents by age groups
Accidental elements Age ranges

1 2 3 4 5 6 7 Total
Play-related injuries 9 24 33 33 43 33 48 223
Slips and falls 18 28 33 40 32 24 33 208
Insect bites and stings 8 8 12 17 19 9 17 90
Burns 1 16 29 21 4 6 1 78
Foreign body aspiration 2 " 10 12 0 6 2 43
Cutting tool injuries 1 1 3 6 6 4 3 24
Drowning 7 5 4 5 0 0 2 23
Poisoning 1 1 5 3 4 3 2 19
Traffic accidents 1 0 0 1 3 3 4 12
Nursery school injuries 0 1 2 0 3 5 2 13
Electric shocks 0 0 1 3 1 0 0 5
Sports injuries 1 0 0 0 1 1 0 3
E?Jrrrnossive esophageal 1 0 ] 0 0 0 0 5
Total age groups 50 95 133 141 116 94 114 743
1: 0-6 months, 2: less than 6 months-12 months, 3: over 1 year under 2 years, 4: over 2 years under 3 years, 5: over 3 years under 4 years, 6: over 4 years under 5 years, 7: 5
years and over

to the text by making use of the literature about the possible
consequences of falling accidents by using the resources below.
The most common cause of injury in children is falling. The
sideways trend may lead to upper extremity fractures in order
to protect himself/herself while falling. Most distal radius and
elbows are affected by thisinjury. The frequency of elbow injuries
is most common in preschool children. Supracondylar humerus
fractures account for 60% of elbow fractures (17). Femur fractures
due to falls are among the conditions that children of this age
are exposed to. Femur fractures occur as a result of high falls or
motor or bicycle accidents. This affects hospital stay time and
costs (18). The most frequently injured area differs greatly by
age. In another study, it was observed that elbow injuries were
common in groups of 0-2 (mummy’s boy), 3-6 (game boy) (19).

When the literature was analyzed, it was reported that boys were
more often exposed to accidents than girls (9,20,21). In Laffoy’s
(21) study, 59.2% of the children who had a home accident were
identified as boys. In the study of Yalaki et al. (20), this rate was
found to be 52% for the boys. It was stated that boys are more
frequently exposed to accidents than girls since they are more
active and active (22). In this study, in terms of frequency and
ratio, boys were injured more than girls in game-related injuries.
However, on the T-test based on group averages, the average
of boys was 1.9083 and the average of girls was 1.9315. Since
p<0.05, the difference between group averages is significant.
Girls with a high average are more likely to have game-related
injury levels than boys. This finding reverses the general
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literature. This subject can be clarified with wider participation
and multinational studies taking into account the geographical
and cultural dimensions.

Study Limitations

Questions such as whether there were deaths as a result of the
types of accidents were not asked in The Turkish Health Survey
Data. Therefore, there was no general assessment of the fate of
the people who suffered the accident. We only have information
whether sequelae remain as a result of the treatments of the
accident victims. There is also no information on the time of the
accident and the factors that led to the accident. The Turkish
Health Survey data does not include the result statements for
sequela and injury related to accidents. For example, loss of
hearing or vision due to an accident. As the participants were
asked about conditions such as hearing loss, vision loss, mental
retardation, speech delay and attention deficit, the statements
regarding this condition were not associated with accidents and
were not evaluated in the discussion section.

In addition, when the answers to the questions asked by 0-6
age group patients are examined, the answers to the questions
related to the family, socio-economic status and household
characteristics of each child are notincluded in the Turkish Health
Survey data. Parents were asked separate questions. Questions
about hearing loss, vision loss, mental retardation, speech
delay and attention deficit were answered in binary groups as
yes or no. In this respect, only the difference analysis could be
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made with the available data. The causes and consequences of
accidents were not asked with detailed questions, and impact
and relationship analyzes could not be carried out as there is no
data available.

Costa Riberio et al. (23) examined accidents under two headings
as proximal determinants and distal determinants in their
compilation study in 2019. The proximal determinants identified
were: age and sex of children, and ethnicity. Mediating variables
were variables such as parental behavior and surveillance.
Parental employment and socioeconomic status were identified
as distal determinants. In health research data, there are no
variables that question ethnicity, mediators and the socio-
economic level of parents.

Conclusion

Injury is an important child health problem that requires
adequate attention and funding. Improved data collection
infrastructure and evidence-based resource allocation for
surgical services can aid in addressing pediatric injury, which is a
major public health problem.

The frequency and preventability of unintentional injury
underscore the importance of child and teen injury as a public
health problem. We know what works, but there are a variety of
challenges to overcome. Because injuries are common, they may
be thought of as inevitable and “just part of growing up.” There
are many causes of injury, and each poses different risks and
has different prevention strategies that change as children grow
and develop. We cannot and should not aim to prevent every
bump and bruise. However, we can identify the behaviors and
environments most likely to contribute to severe, devastating,
or fatal injuries and teach children, teens, and parents how to
avoid them.

Based on WHO's wound prevention strategies, policymakers
need to develop an action plan to prevent unintentional
injuries. The first precaution should be to determine the
deaths due to accidents. The action plan should give priority
to accident elements with the highest frequency and develop
a financial burden calculation methodology for each accident
type. Furthermore, strategies for intervention and prevention of
unintentional injuries must be developed rapidly. For example,
road safety improvements, the use of bicycle helmets, child
seats and smoke alarms can significantly reduce the number of
accidental injuries.
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Abstract

Aim: The aim of the study is to evaluate the Emergency Medical Services (EMS) cases in some mass gatherings held in Turkey between the
years of 2015-2018 and to compare the patient presentation rate (PPR) and transport to hospital rate (TTHR) rates of different types of mass

gatherings (MGs).

Materials and Methods: The research is a descriptive cross-sectional epidemiological study. The population of the study consists of 112
EMS records of the Commemoration Events of the Canakkale Land Warfare (CECLW), Zeytinli Rock Festival (ZRF), Summer Deaflympics
(DEAFLYMPICS) and European Youth Olympic Winter Festival (EYOF) organizations held in Turkey between the years of 2015-2018.

Results: The hours of 12:00 p.m. - 05:59 p.m. (34.0%, n=161). 57.4% (n=272) of the cases were due to medical 474 EMS cases were examined
in the study. 49.5% (n=235) of the cases were in DEAFLYMPICS and 57.6% (n=273) of the cases were male. The mean age of the cases was
30.3+16.5 (minimum: 0, maximum: 92). Most cases occurred between reasons. According to the triage codes, 57.7% (n=153) of the cases were
green, 32.3% (n=153) were red and 15.8% (n=75) were yellow. When the results of the cases were analyzed, 54.0% (n=256) of the cases were
transferred to hospital, 20.7% (n=98) were on-site intervention and 14.1% were refusal of transfer.

Conclusion: As a result, differences in PPR and TTHR rates are observed in different types of MG.

Keywords: Ambulance, emergency medical services, EMS, mass gathering, PPR, TTHR

Introduction

Although mass gatherings (MGs) are common throughout the
world, there is no universal definition yet (1-4). According to the
World Health Organization, MGs are defined as the gathering of
people in a planned or unplanned manner in an amount that
exceeds the limits of emergency plan and the response resources
of a society (5-13). The most common noncommunicable health
problems seen in MGs are headache, abdominal complaints,
abrasion/lacerations, orthopedic discomfort, eye injury, syncope/
dizziness, burns, chest pain, heat-related injuries, respectively
(14). Patient presentation rate (PPR) is seen in the range of 0.12 to
0.90 in MGs. Among the leading causes of mortality during MGs
are stampede and heat related diseases (15). Alcohol and drug

use are common in many festivals. Conditions requiring medical
intervention are 10% more in such events.

In Lund et al.’s (16) study, transport to hospital rate (TTHR) value
for the study of Bledsoe et al. was 0.61, 0.54 for Lund et al. (16),
0.22 for Luther et al., and 0.19 for Munn et al. In another study,
15 MGs held in South Australia were analyzed, and PPR was found
to be 0.48 (n=146) while TTHR was found to be 0.04 in the MG
activities where the total number of participants was 303,500
(17). Minor problems (headache, neck pain, fluid retention,
etc.) were among the most common health problems at 41.1%
(n=60) (17). This is followed by sprains, injuries and insect bites at
26.7% and major injuries (fractures and lacerations) at 13.7% (17).
Almost 90% of the patient admissions took place in the activities
where alcohol sales were allowed (17). In the same study, while
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the average temperature of the activities was between 20°-25°,
there were fewer patient applications in the activities above 25°
than the others, contrary to the information in the literature (17).

This is the second scientific research on MGs conducted in Turkey.
It is important in terms of presenting measures such as PPR and
TTHR for medical cases which occurred in different types of MGs
held in Turkey to the world literature for the first time. Within
the scope of the study, four different types of mass gathering
activities are compared with each other and with similar studies
in the world.

The aim of the research is to evaluate the EMS cases in some MGs
held in Turkey between the years of 2015-2018 and to compare
the PPR and TTHR rates of different types of MGs.

Materials and Methods

The research is a descriptive cross-sectional epidemiological
study. It is designed as a retrospective record research. Within the
scope of the study, medical case records kept by 112 ambulance
service on accidents and injuries, which occurred in some mass
gathering events between 2015-2018, were evaluated.

Population of the Research

Health directors were interviewed about EMS planning and
preparation works for Commemoration Events Canakkale
Land Battles (CECLW), Hearing Impared Summer Olimpics
(DEAFLYMPICS) and European Youth Olympics Festival (EYOF)
within the context of information about the population. Since no
special preparation was made for Zeytinli Rock Festival (ZRF), no
information was obtained (Table 1).

Characteristics of Selected Mass Gatherings

CECLW is held annually asa commemoration event in the Gallipoli
peninsula of Canakkale between April 24"-25% In the CECLW,
activities are organized at different points of the peninsula at
the same time or in consecutive time periods. People of all ages
come to the activities. An important part of the participants is
12-18 or 65+ years old. During the event, a massive physical
exertion is made in some sections. Very Important Personel (VIP)
and Very Very Important Personel (VVIP) people also attend the
ceremonies. Therefore, a much different and comprehensive
preparation is required than usual. Participants begin to move to
Gallipoli on the morning of April 24", Therefore, health measures
start on April 23 and take place on the field exactly on April 24"
at 06:00 a.m. It occurs in the open ground with approximately
7-8 hours of sleep and rest during the night connecting the 24"
of April to the 25" April. Around 10,000 people from different
age groups from Australia and New Zealand attend the events
(Table 1). At the Australian and New Zealand Army Corps (ANZAC)
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ceremonies, the ANZAC soldiers who died in the First World War
are commemorated by performing the Dawn Service on the
morning of the 25" of April. After the Dawn Service, participants
climb a pathway towards the Long Pine monument (Table 1).
Canakkale 112 ambulance service takes health measures with
pedestrian National Medical Rescue Teams (NMRT) for about 2
km. The ceremonies end on April 25" at 08:00 p.m.

Zeytinli Rock Festival (ZRF) is an event that usually young people
attend by the sea with tent accommodation. In this event, health
servicesintheareaare provided by private ambulance companies.
However, in emergency cases, Balikesir 112 ambulance service
intervenes and enables patients to be transferred to the nearest
health facility. The events were organized as 3 days in 2014 and
5 days in 2018 (Table 1).

EYOF is an important sporting event held every two years with
the participation of 50 European countries. EYOF events, in which
athletes between the ages of 14-18 participate, are held in the
form of summer and winter festivals (18). The EYOF, organised in
Erzurum between 11"-18™ February 2017, was held with a total
of 1,311 participants and over 10 thousand audience, including
675 athletes from 34 different countries, 436 administrative
and technical personnel, 120 VIP guests and 80 referee boards
(Table 1) (19). In the EYOF held in Erzurum, alpine discipline,
biathlon, cross-country skiing, snow skiing, ski jumping, curling,
ice hockey, speed skating, figure skating sports were performed.

A total of eight thousand people including three thousand
athletes and technical committees and five thousand
spectators from 97 countries participated in DEAFLYMPICS
held between 18"-30'" July 2017 in Samsun (Table 1) (20). The
Olympics were held in eight different districts of Samsun. The
European Youth Olympic Festival is an important sporting

Table 1. The distribution of the participant numbers of some
mass gatherings held in Turkey between 2015-2018 (Ankara
2019)

2015 2016 2017 2018
CECLW (2x4=8 days)" 50,000 10,000 10,000 10,000
ZRF (5 days)? 100,000 | 150,000
DEAFLYMPICS? (13 days) 8,000
EYOF* (8 days) 13,000

'The data were taken from the authorities responsible for emergency health
organization.

“The data were taken from biletix.com which sells tickets for events.

*The data were taken from the official site of the event. Access: March 15%, 2019;
http://www.deaflympics2017.org/tr/samsun-deaflympics-2017-sona-erdi-detay/282
‘The data were taken from the official site of the event. Access: March 15",
2019; https://www.eyof2017erzurum.org/sayfa/detay/kapanis-basin-toplantisi-
gerceklestirildi/253

CECLW: Commemoration Events Canakkale Land Battles; DEAFLYMPICS: Hearing
Impared Summer Olimpics, EYOF: European Youth Olympics Festival; ZRF: Zeytinli
Rock Festival
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event held every two years with the participation of 50
European member countries. EYOF events, in which athletes
between the ages of 14™-18™" participate, are held in the
form of summer and winter festivals (18). Sixty emergency
ambulances, one helicopter ambulance, four NMRT teams
were assigned for the festival. In addition, 16 health cabins
were created in the olympicareas where the olympics would be
played (21). International and Turkish Sign Language Training
was provided to all healthcare professionals within the scope
of the event (22). The staff who knew the sign language were
assigned in the hospital emergency departments.

Application of the Research

The data were obtained through the General Directorate of the
Health Information Systems of the Ministry of Health of the
Republic of Turkey. The data recorded in the General Directorate
Emergency Health Automation System was converted to Excel
format and sent to the researcher via external memory and
e-mail. The data received in Excel format was given as seven
separate and different pages, respectively: (1) case detail,
(2) application information, (3) medication information,
(4) diagnostic information, (5 material information, (6)
measurement information, (7) rejection information.

The data extracted by the experts were examined by the
researcher and the data that were the subject of the study were
transferred to the database created in SPSS version 22.0 program
(IBM Corp., Armonk, NY, USA).

Data Collection and Editing

For EMS cases in DEAFLYMPICS and EYOF MGs, all the records
encoded as ODD55 and ODD25 were transferred to the database
prepared in SPSS 22.0 program. The data of the cases in CECLW
and ZRF were not created with a standard coding. Therefore,
the data finding process was made according to the case
address. The keywords of “Eceabat, marina, mimosa cafe, health
boat, lonepine, heliport, conkbayiri, Kirectepe, 57" regiment
walk, tent hospital, anzac/Anzac bay, simulation center, VIP,
monument and camping area” were scanned for CECLW between
April 24"-25" and the data obtained were used. It was seen that
there was no special record for the event in ZRF. For this reason,
scanning the keywords of “Rock, Rack, Festival, Zeytinli, Concert,
Tent, Camping Area, Rak, Altinkum Beach” constituted the data
obtained.

The data in seven different pages in Excel were combined in the
database prepared in SPSS 22.0 program by using the search
page (CTRL+F) with Case ID numbers.

Statistical Analysis

Frequency Analysis: Frequency distribution between dependent
and independent variables was taken for the descriptive analysis

of the study. Tables were usually created based on the type of
activity for comparison. The mean, standard deviation (SD),
median, minimum and maximum values of the descriptive
statistics of some variables were calculated.

Rate Calculations: In the research, PPR and TTHR rates were
calculated both for MGs types and for total.

Patient Presentation Rate (PPR): It is the main criterion in the
evaluation of health services in MGs. It is defined as the number
of patients applying for health services among 1,000 participants
of an event (23,24).

Transportation to Hospital Rate (TTHR) (24): Itis the calculation
of the rate of patients who are transferred to a hospital by an
ambulance during a MGs among 1,000 participants. The number
of patients and injured people transferred to the hospital/
number of participants x 1.000

Research Permissions and Ethics

Permission was obtained from the Non-Interventional Research
Ethics Committee of University of Bezmialem Vakif with the
decision number 15/233, dated 15.08.2018. Permission was
obtained from the Ministry of Health with the letter number
75730711, dated 14.12.2017.

Results

Four hundred and seventy-four cases in four different types of
MGs were examined within the scope of the research. In the
study, the cases with ambulance intervention were 49.5% (n=235)
in DEAFLYMPICS, 22.6% (n=107) in CECLW, 15.2% (n=107) in ZRF,
12.7% (n=60) in EYOF. The mean age of the study population
is 30.3£16.5, [minimum (min): 0, maximum (max): 92]. In the
cases examined in the study, age ranges with the highest number
of participants were 18-34 in the CECLW at 41.1% (n=44); 18-34
in the DEAFLYMPICS at 60.4% (n=142), 18-34 in the EYOF at 56.7%
(n=34), 18-34 in the ZRF at 73,6%. 57.6% (n=273) of the total
cases were between the ages of 18-34. 57.6% (n=273) of the total
cases were between the ages of 18-34 and 23.6% (n=112) were
between the ages of 35-64. The age range of 13.3% (n=63) of the
cases were 0-17 and 5.5% (n=26) were 65 and older.

Following the call, the mean time period before arrival to the
case was 9.3 minutes (min) (SD=5.7, median=9.1) for ZRF, 1.6
min. for DEAFLYMPICS, 3.4 min. for EYOF and 8.3 min. for CECLW.
In the research, it was seen that 34.0% (n=161) of the cases took
place between the hours of 12:00 and 5:59 p.m., 28.3% (n=134)
between 6:00 p.m. and 11:59 p.m., 26.6% (n=126) between
06:00 a.m. and 11:59 a.m., 11.2% (n=53) between 12:00 p.m.
and 05:59. When the incidence hours of the cases were analyzed
according to the activity types, the time period in which the cases
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were seen most frequently was between 06:00 a.m. - 11:59 a.m.
at 39.3% (n=42) in CECLW; 12:00 a.m. - 5:59 p.m. at 32.8% (n=77)
in DEAFLYMPICS; 12:00 a.m. - 5:59 p.m. at 61.7% (n=37) in EYOF;
6:00 p.m. - 11:59 p.m. at 44.4% (n=32).

When the cases were examined according to the incident
locations, 76.6% (n=82) of the cases in CECLW occurred in a field,
41.7% of the cases in DEAFLYMPICS occurred in a dormitory,
21.7% of the cases seen in EYOF (n=13) occurred in a hotel, 86.1%
(n=62) of the cases seen in ZRF occurred on the street.

When the cases were examined according to the triage codes,
51.7% (n=254) of the cases were green, 32.3% (n=153) of the
cases were red, 15.8% (n=75) of the cases were yellow and 0.2%
of the cases were black. When the triage codes of the cases
were analyzed according to activity types, 56.1% (n=60) of the
cases in CECLW were code green, 25.2% (n=27) were code red
and 18.7% (n=20) were code yellow. The triage codes of the
cases in DEAFLYMPICS were 47.2% (n=111) green, while 36.6%
(n=86) were red and 16.2% (n=38) were yellow. The triage codes
of the cases in EYOF were 48.3% (n=29) green, 35.0% (n=21) red
and 16.7% (n=38) yellow. When the triage codes of the cases in
ZRF were examined, 62.5% of the cases were green code, 26.4%
(n=19) were red code, 9.7% (n=7) were yellow code and 1.4%
(n=1) were black code (Table 2).

When the results of the cases were analyzed, 54.0% (n=256) of
the cases were transferred to hospital, 20.7% (n=98) were on-site
intervention, 14.1% were refusal of transfer, 3.6% (n=17) were
transfer for medical examination and 0.8% (n=4) were transfer
between hospitals.

PPR values in the study are 1.3 for CECLW (average of 2015-2018),
18.1 for DEAFLYMPICS, 7.1 for EYOF and 0.3 for ZRF. TTHR values
are 0.7 for CECLW, 13.3 for DEAFLYMPICS, 5.1 for EYOF and 0.2 for
ZRF (Figure 1).

Considering the distribution of the cases according to ICD10
diagnostic codes, the most common pre-diagnoses were

successively symptoms, signs and abnormal symptoms (nausea
and vomiting, dizziness) at 22.3% (n=98), injury, poisoning and
other consequences of some external causes at 19.2% (n==84),
accidents at 14.4% (n=63), circulatory system diseases at 9.8%
(n=43), musculoskeletal system and ligament tissue diseases at
9.6% (n=42), mental and behavioral diseases at 6.8 (n=30) and
respiratory system diseases at 5.5% (n=24). The most common
cases in CECLW were soft tissue trauma at 9.7% (n=7), hypotension
at 6.9% (n=5), angina pectoris at 6.9% (n=5) and multi trauma
at 5.5% (n=4). In DEAFLYMPICS, the most common cases were
Soft Tissue Trauma at 18.3% (n=43), nausea and vomiting at
6.4% (n=15), lower extremity injuries at 5.1% (n=12), pain at
5.1% (n=12). In EYOF, 28.3% of the cases were multi trauma,
28.3% of them were soft tissue trauma and 5% (n=3) were upper
extremity injuries. In ZRF, 20.8% (n=15) of the cases were mental
and behavioral disorders due to alcohol use, 12.5% (n=9) were
conversion, 4.2% (n=3) mental and behavioral disorders due to
drug intake.

Discussion

Four hundred and seventy-four cases in four different types of
MGs were examined within the scope of the research. In the MGs
examined during the research (2015-2018), the most cases are in
DEAFOLIMPICS with 49.5% (n=235). In the study, 54.0% (n=256)
of the cases were transferred to the hospital. When the cases
were examined according to the triage codes, 51.7% (n=254) of
the cases were green, 32.3% (n=153) of the cases were red, 15.8%
(n=75) of the cases were yellow and 0.2% of the cases were black.

In a study on the Emergency Health Services (EHS) records of 79
MG events between 2009 and 2011, the mean age of the patients
was 32.1 (SD=16.8) (10). The mean age of the patients at the 2002
FIFA World Cup in Japan was 30£17 (25). The mean age of those
receiving health care in University Games was 27 (between 14-
70) (26). The mean age of the current study (30.3+16.5) shows
similarity with the information in the literature. Nineteen percent

Table 2. The distribution of 112 ambulance cases by triage codes in some mass gatherings held in Turkey between 2015-2018
(EHAS, Ankara 2019)
CECLW DEAFLYMPICS EYOF ZRF Total
Number (%) Number (%) Number (%) Number (%) Number (%)
Code red 27 (25.2) 86 (36.6) 21 (35.0) 19 (26.4) 153 (32.3)
Code yellow 20 (18.7) 38(16.2) 10 (16.7) 79.7) 75 (15.8)
Code green 60 (56.1) 111 (47.2) 29 (48.3) 45 (62.5) 245 (51.7)
Code black 1(1.4) 1(0.2)
Total 107 235 60 72 474
CECLW: Commemoration Events Canakkale Land Battles; DEAFLYMPICS: Hearing Impared Summer Olimpics, EYOF: European Youth Olympics Festival, ZRF: Zeytinli Rock Festival,
EHAS: Ministry of Health National Database
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Figure 1. Patient presentation rate (PPR) and transport to hospital rate (TTHR) rates of different types of mass gatherings

CKSAE: Commemoration Events of the Canakkale Land Warfare, DEAFLYMPICS: Hearing Impared Summer Olimpics, EYOF: European Youth Olympics

Festival, ZRF: Zeytinli Rock Festival

of the cases that occurred in Milan 2015 EXPO were under the
age of 18 (14). In the research, 57.6% of the cases are between
the ages of 18-34. This is because DEAFLYMPICS and EYOF sports
games are the activities for young people. In addition, the music
type of ZRF mostly appeals to people in this age group. Likewise,
both Turkish and Australian citizens mainly bring young people
to CECLW in order to create national feelings among them. For
all these reasons, a large part of the population in MGs is also
considered to be in the 18-34 age range.

It was observed that the cases were most frequently experienced
between 12:00 a.m. and 4:00 p.m. in Swiss Wrestling and Alpine
Games (27). In a 4-year analysis of Formula 1 Singapore Night
Races, it was found that the most cases (66.6%) occurred between
5:00 p.m. and 10:00 p.m. during the MGs (28). In the research, it
was seen that approximately 80% of the cases in ZRF took place
between the hours of 6:00 p.m. and 05:59 a.m. These hours are
between the active start and end hours of the concert. When
it is compared, the findings of the DEAFLYMPICS (32.8%) and
EYOF (61.7%), which are the sport activities of this study, show
similarities with the information in the literature.

Following the call, the mean time period before arrival to the case
was 9.3 min (SD=5.7, median=9.1) for ZRF, 1.6 for DEAFLYMPICS,
3.4 for EYOF and 8.3 for CECLW. The time period of arrival was
8.3 min for CECLW and 9.3 min for ZRF. Sport events were in a
better position than the other MGs types because of the high
standards of health services provided by the olympic committee.
These periods being shorter than others are thought to be due
to the presence of ready teams in each hall and considered to
be related to the fact that sports competitions were held in fixed
places.

During the 2015 EXPO in Milan, 1% of the patients transferred
to the hospital were code red, 29% were code yellow, and
70% were code green (4). In the research, 32.3% of the cases
were code red and 15.8% were code yellow. In EYOF and
DEAFLYMPICS, which are sportsevents, caseswith code red were
35.0% and 36.6%, while the cases with code yellow were 16.0%
and 16.2%, respectively. Twenty-five point two percent of the
cases in CECLW, which is a commemoration event, were code
red and 18.7% were code yellow (Table 2). MG types are similar
among themselves in terms of triage codes. However, it differs
with the work done in Milan. The reason for this is thought to
be the staff’s lack of knowledge or inadequacy of sensitivity in
using the triage codes in Turkey. The fact that approximately
1/3 of the total cases were red code suggests that there were
deficiencies in terms of applications and interventions. For
example, in one case (Case 2), the preliminary diagnosis of the
wrist and crush injury of the hand was entered as a code red.
Another case (168" case) diagnosed as an acute respiratory
infection was entered as a code red. In this way, the red coded
cases are abnormally high.

In the research, 54.0% of the cases were transferred to hospitals.
61.3% of the cases in DEAFLYMPICS, 33.6% of the cases in CECLW,
66.7% of the cases in EYOF, 50.0% of the cases in ZRF were
transferred to hospitals. Mobile hospitals were established on the
Gallipoli peninsula during CECLW. Therefore, it is natural that the
number of the transfer to hospitals is lower than others.

It is stated in the literature that PPR values in many MGs were
between 0.5 and 2.0 (10). In 15 MGs in South Australia, PPR was
0.48 and TTHR was 0.04 (17). PPR was found to be 2.1 in the
research conducted on Nigeria University Games (26). In the
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research at Georgetown University, PPR value was found to be
0.39 for 184 MGs activities between 2011-2016 (29).

As a commemoration activity, the mean PPR value was 1.3 for
CECLW. When the PPR values of the CECLW were examined by
years, PRR values were estimated to be 0.3 for 2015, 1.9 for
2016 and 2017, and 3.3 for 2018. The PPR value was found to
be 0.3 in ZRF. These results are similar to common PPR values
in the literature. The PPR value was 0.39 for 184 MGs activities
examined by Georgetown University and held between 2011-
2016, and it was 1.2 for 2002 FIFA World Cup in Japan.

For sports activities, the PPR value of DEAFLYMPICS was 18.1,
while it was 7.1 in EYOF. It appears to be higher in terms of PRR
value compared to both literature and the other MGs in the study
(Figure 1).

The TTHR rate was found to be 0.7 in CECLW. In a study conducted
by Ranse et al. (30) on music festivals, TTHR was calculated to be
0.35. As a rock concert, the TTHR rate was calculated to be 0.2 in
ZRF. In VIM, the highest TTHR rate was found to be 0.58 and the
lowest TTHR rate was 0.09. The mean TTHR was found to be 0.04
in 15 MG in South Australia.

It is difficult to compare transportation to hospital rates, as there
are different studies in the literature and the injured may have
applied to emergency services or other polyclinics not only with
ambulances but also with their own means (16).

Study Limitations

Firstly, since the research is a retrospective research, there may
be deficiencies in the data due to the lack of records. Secondly,
there might be deficiencies in the records of minor injuries and
interventions in MGs activities. Thirdly, the research data are
taken from the Ministry of Health national database (EHAS). For
this reason, deficiencies due to not transferring some information
in written forms to the digital database are among the limitations
of the research. Fourthly, the only data that were used within the
scope of the research was from the Ministry of Health. Fifthly,
the healthcare interventions of the medical teams of private
healthcare institutions or teams/participants, and interventions
in mobile hospitals are not covered by the research. Sixthly, the
lack of knowledge about the importance of the data records of
healthcare professionals who recorded the cases, and the non-
standardized entry technique may be another limitation of the
study.

Conclusion

Four hundred and seventy-four emergency health care cases
were examined in the study. It is seen that there are differences
in PPRand TTR rates according to activity types in mass meetings.
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In the study, the majority of the cases are green-coded, while
red-coded cases are rarely seen. PPR value varies according to
the activity type. In sports organizations, cases are intervened
faster. It is seen that more than half of the cases were transferred
to the hospital. The records of 112 ambulance cases should
be made with a special coding through the introduction of
special criteria for some MGs, especially in terms of duration
and number of participants, by the Ministry of Health. For
MGs (festivals, memorial ceremonies, etc.) which are organised
regularly, it is necessary to determine standardized processes
at local and regional level and to support health services which
would be provided on a regular basis. In order to distinguish
emergency health services, especially for concerts and festivals,
from ordinary life, a different coding must be used and recorded
in the database. A legal infrastructure should be established for
health services to be provided for MGs in Turkey.
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Abstract

Aim: Although hyperkalemia isa common encountered electrolyte disorder in the emergency room, there is little information in the literature
regarding its clinical results. In this study, the short-term prognoses of patients who applied to the emergency department for any reason and
were found to have hyperkalemia were investigated.

Materials and Methods: This retrospective cohort study was carried out in a tertiary care university hospital emergency department by using
the data provided by a hospital information management system (HIMS) in a year period. The 1% week and 28" day survivals of the patients
who applied to the emergency department for any reason and were found to have hyperpotassemia (K >5.11 mg/dL) were evaluated. The
relationship between potassium values at the first admission of patients with hyperkalemia and hospitalization or intensive care admissions,
age, gender, hemodialysis needs, chronic kidney disease (CKD) and acute kidney injury (AKI), and survival were investigated.

Results: In the study, the results of 18,582 serum potassium samples were evaluated. Among the 2,715 hyperkalemia samples, 532 (19.5%)
false potassium elevations and 363 (9%) repeat patients were measured. These samples were excluded from evaluation. Information of seven
patients could not be reached and they were excluded from the study. Hyperpotassemia results of 1934 patients were included in the final
analysis. It was found that 130 (6.7%) of the patients died within seven days, and 245 (12.7%) died within 28 days. In the study, 7-day and 28-
day day mortality of patients who developed AKI, needed hemodialysis, who were hospitalized or located in intensive care unit were found to
be significantly higher (p<0.001 for each). There was no statistical difference at 7" and 28" days between patients with CKD and those without
CKD. It was found that AKI for patients, hyperpotassemia was associated with hospitalization, death and hemodialysis.

Conclusion: Patients with hyperkalemia accompanying AKI carry a risk in terms of mortality and other adverse prognoses. This risk has been

found to be weaker in CKD. Hyperkalemia creates a serious risk even in hyperpotassemia close to normal value.

Keywords: Hyperpotassemia, hyperkalemia, emergency department

Introduction

Potassium abnormalities (hypopotassemia-hyperkalemia) can be
seen in many patients admitted to the emergency department
with various complaints and symptoms (1). Potassium is an
electrolyte that is vital for cell functions. Potassium must be
present in the blood at a certain concentration (3.5-5.0 mEq/L).
Serum potassium values other than these values are defined as
“serum potassium abnormality” (2). In the studies conducted
in the related literature, potassium blood level abnormality
was found in 13-15% of the patients who were hospitalized

and followed up (3). As is known, potassium abnormality may
not always be due to a clinical pathology (4). Causes such as
laboratory measurement errors, analyzer and kit problems, and
inappropriate blood sampling may be the cause of potassium
abnormalities (5). Potassium abnormality may be asymptomatic
in patients, but it may also lead to various conditions ranging from
nausea-vomiting, paresthesia, heartbeat abnormalities to cardiac
blocks due to conduction disturbances and sudden cardiac death
(6). Therefore, patients with potassium abnormalities presenting
to the emergency department should be diagnosed quickly and
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treatment should be initiated as soon as possible (7). Limited data
are available on the prevalence, etiology and clinical outcomes
of these patients with high severity (8,9). Most of these data are
about patients who are hospitalized and followed up, and the
epidemiology and clinical results of emergency room admissions
are limited (10). This observational study was planned to analyze
information about the prevalence, mortality, demographic
characteristics, hospitalization, intensive care admission,
hemodialysis numbers and rates of patients who were admitted
to a tertiary emergency service in a one-year period and were
found to have high potassium level.

Materials and Methods

Study Population

This observational study was carried out by using the data
provided by a hospital information management system (HIMS)
of a tertiary care university hospital emergency department in
a year period (2016). Samples with high serum potassium level
(K >5.11 mEq/L) were determined and included in the study.
No kit and autoanalyzer changes were made in the central
biochemistry laboratory within a year where the study data were
analyzed. Since the upper limit of the normal value range of the
serum potassium measurement device used by the Biochemistry
Laboratory was 5.10 mEq/L, values of 5.11 mEqg/L and above
were evaluated as hyperkalemia and were included in the study.
The files of the patients were scanned via HIMS.

Exclusion criteria of the study:

1. Serum potassium values in blood samples taken repeatedly
from the same patient on the same day,

2. Patients with pseudo-potassium abnormalities in the control
samples because the results of the patients with serum potassium
abnormalities are not compatible with the clinical findings.

Data Collection

The seven-day and 28-day mortality information was investigated
and detected from “Death Notification System”. Seven-day and 28-
day mortality data were determined separately. This questioning
covers a period of 28 days from the date the patient admitted
to the hospital with serum potassium abnormality. The data
of the patients included in the study regarding hospitalization,
admission to the intensive care unit and whether they underwent
hemodialysis were determined by HIMS scanning. If CKD patients
developed AKI, they were excluded from the CKD group and
included in the AKI group.

It was determined that serum potassium values were studied
from 18,582 samples between 01/01/2016 and 31/12/2016.

Hyperpotassemia was detected in 2,715 (14.6%) of 18,582
samples. Two hundred and forty-two (8.9%) serum potassium
samples from 2,715 hyperkalemia samples were excluded from
the study because they were duplicate samples taken from
the same patient on the same application. Five hundred and
thirty-two (19.5%) (2.8% of all samples) measurements in which
the control serum potassium level was studied before medical
treatment were considered to be incompatible with the patient’s
clinical findings were not considered as true hyperpotassemia
and were not included in the data set. Seven (0.2%) serum
potassium samples were excluded from the study because the
patients’ information could not be obtained (foreign patients).
As a result, the data of 1934 (10.4% of all samples) confirmed
hyperkalemia patients were evaluated in the study (Figure 1).

Demographic characteristics, potassium levels, AKI, CKD,
Hemodialysis, 7-day mortality, 28-day mortality, numbers
and percentages of hospital and intensive care admissions of
hyperkalemia patients (Table 1).

Number of samples
whose potassium
values were
evaluated
(n=18582)

Hyperpotassemia

(n=2715)
Included
| Excluded (n=781) | (n=1934)
Repeated Unavailable Pseudo-
Samples Data hyperpotassemia
(n=242) (n=7) (n=532)

Figure 1. Scheme of emergency admissions with hyperkalemia

Table 1. Demographic characteristics

Patients Included (n=1,934)

Female/male 863/1,071 (44.6%)

Average age 61.6 (SD: 18.94)

Serum K levels 5.4 mEq/L (IQR: 0.56)

Acute kidney injury 297 (15.4%)
Chronic kidney disease 386 (20%)
Hemodialysis 218 (11.3%)
7-day mortality 130 (6.7%)
28 days of morality 245 (12.7%)
Hospital admission 820 (42.4%)

Intensive care admission 228 (11.8%)

SD: Standard deviation, IQR: Interquartile range, n: Number
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Gender distribution of hyperkalemia patients (1934 patients
in total); 863 (44.6%) were female, 1,071 (55.4%) were male. In
hyperkalemia patients, the lowest age was 1, the highest age was
115, and the mean age was 61.6 [standard deviation (SD): 18.94].
In the hyperpotassemia patient group, the mean age was 62.6
(SD: 19.14) in female group, and 60.7 (SD: 18.74) in male group.

The graph showing the distribution of serum potassium values
of patients with hyperkalemia (It is seen that serum potassium
values are not normally distributed and there is a density
between 5.1 mEq/L and 5.5 mEq/L) (Figure 2).

When the serum potassium values in our study were examined,
it is seen that the lowest serum potassium value was 5.11 mEq/L,
the highest serum potassium value was 9.52 mEqg/L, and the
median serum potassium value was 5.40 mEq/L [interquartile
range (IQR): 0.56].

Of the 1,934 patients included in the study, 297 (15.4%) had
AKI, 386 (20.0%) had CKD, and 218 (11.3%) were admitted to
hemodialysis. Moreover, it was found that 130 (6.7%) of the
patients with hyperpotassemia died within seven days, and
245 (12.7%) died within 28 days. In addition, it was determined
that 820 (42.4%) of the patients included in the study were
hospitalized and treated, and 228 (11.8%) of these patients were
admitted to intensive care.

Results

When we examine 130 patients who died in seven days, it was
observed that 64 (49.2%) patients had AKI (21.5% of 297 patients
with AKI) (Table 2). It was also observed that 4.0% (66 patients)
of patients without AKI died within seven days. The frequency of
AKl in patients with hyperkalemia who died within a week was
statistically significant, which was higher than those who did not
die (p<0.001). It was seen that 36 (27.6%) of 130 patients who

died within a week were taken on hemodialysis (16.5% of 218
patients who received hemodialysis). It was found that 5.5% of
the patients (94 patients) who were not treated with hemodialysis
died within seven days. The frequency of hemodialysis was
statistically significant, which was higher in patients who had
hyperkalemia and died within a week than those who did not
die (p<0.001).

It was found that 23 (17.6%) of 130 patients who died within a
week had CKD (6.0% of 386 patients with CKD), 6.9% of patients
without CKD (107 patients) died within seven days. There was no
statistical difference between those with CKD and those without
CKD in patients with hyperkalemia who died within a week
(p=0.503).

Histogram
5007 Mean = 5,61
_ Std. Dev. = 578
N=1934

400
2 300
c
Q
3
o
Q
L
w L

200+

100

0 [ T T T T
5,00 6,00 7,00 8,00 9,00

Figure 2. Distribution of serum potassium values of patients
Std. Dev.: Standard deviation

Table 2. AKI, hemodialysis, CKD, hospitalization, intensive care admission and gender comparisons of patients with hyperkalemia
who died within 7 days
7-day mortality in the hyperpotassemia group
Death Survival
p value
n % n %
AKI 64 21.5 233 78.5 <0.001
Hemodialysis 36 16.5 182 83.5 <0.001
CKD 23 6.0 363 94.0 0.503
Hospital admission 89 109 731 89.1 <0.001
ICU admission 73 32.0 155 68.0 <0.001
Male 62 7.2 801 92.8
Gender 0.466
Female 68 6.3 1003 93.7
AKI: Acute kidney injury, CKD: Chronic kidney disease, ICU: Intensive care unit
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It was seen that 89 (68.4%) of 130 patients who died within a
week were hospitalized (10.9% of 820 hospitalized patients). It
was found that 3.7% of the patients who were not hospitalized (41
patients) died within seven days. The frequency of hospitalization
in patients with hyperpotassemia who died within a week was
statistically significant, which was higher than those who did not
die (p<0.001).

It was observed that 73 of 130 patients (56.1%) who died within
a week were treated by hospitalization in intensive care (32.0%
of 228 patients hospitalized in intensive care). It was found that
3.3% (57 patients) of the patients who were not hospitalized in
intensive care died within seven days. Patients with hyperkalemia
who died within a week were more frequently hospitalized in
intensive care than those who did not die (p<0.001).

When the gender analysis of 130 patients who died in a week
was done, it was seen that 62 female patients (7.2% of female
patients), 68 male patients (6.3% of male patients) died within
seven days, and there was no statistical difference between sexes
in terms of death within seven days (p=0.466).

When 245 patients who died within 28 days in patients with
hyperpotassemia were examined (Table 3), it was seen that
patients with AKI compared to those who were not (p<0.001),
patients who received hemodialysis compared to those who
did not (p<0.001), patients who were hospitalized due to the
indication for hospitalization (p<0.001), and patients who were
admitted to the ICU due to the ICU indication compared to
those who were not (p<0.001) died within 28 days in a greater
ratio, which was statistically significant. In the patient group, it
was found that there was no statistically significant difference
(p=0.818) in the 28 days mortality rate of female patients with
hyperkalemia compared to male patients.

Although there was no difference between patients with CKD and
patients without CKD in 7-day deaths, when the 28-day deaths
of patients with hyperkalemia were evaluated, it was observed
that patients without CKD died more than patients with CKD,
which was statistically significant (p=0.042). It was concluded
that the reason for this was the fact that there were AKI patients
with a high mortality rate among patients without CKD (These
patients were removed from the CKD group and included in the
AKI group). For this reason, AKI patients were excluded from the
study group and an additional statistical analysis was performed
for CKD patients. We found that if AKI patients among patients
without CKD were excluded, the 7-day and 28-day rate of CKD
patients might be higher than those without CKD.

In the statistical analysis performed when AKI patients were
excluded (1638 patients), the 1-week mortality rate was found to
be significantly higher in patients with CKD (p=0.027). Although
the 28-day mortality rate was high in patients with CKD, no
statistically significant difference was found (p=0.188) (Table 4).

The rate of hospitalization and hemodialysis in hyperkalemia
patients with AKI was found to be significantly higher than those
without AKI (p<0.001).

In the ROC analysis performed on samples with hyperpotassemia,
a relationship was observed between potassium values and 7 and
28-day mortality (p<0.001 AUC=0.762, p<0.001 AUC=0.696).
However, it was determined that mortality was found even with
potassium values close to normal (Figure 3).

When 460 patients with hyperkalemia who died within 1 year
were examined, the median of potassium samples was 5.65
mEqg/L (IQR25: 5.28-1QR75: 6.16). In addition, it was observed
that almost 70% of hyperkalemia patients who died within a year
had potassium values lower than 6 mEqg/L. Significant mortality
was observed in patients close to normal potassium levels.

Table 3. AKI, hemodialysis, CKD, hospitalization, intensive care admission and gender comparisons of patients with hyperpotassemia
who died within 28 days
28-day mortality in hyperpotassemia group
Death Survival
p value
N % N %
AKI 114 38.4 183 61.6 <0.001
Hemodialysis 68 31.2 150 68.8 <0.001
CKD 37 9.6 349 90.4 0.042
Hospital admission 186 227 634 77.3 <0.001
ICU admission 120 52.6 108 47.4 <0.001
Female 111 12.9 752 87.1
Gender 0.818
Male 134 12.5 937 87.5
AKI: Acute kidney injury, CKD: Chronic kidney disease, ICU: Intensive care unit
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Figure 3. ROC analysis performed on samples with
hyperpotassemia, a relationship was observed between potassium
values and 7 and 28-day mortality

ROC: Receiver operating characteristics, AUC: Area under the curve

Table 4. 7-day and 28-day mortality of CKD patients when AKI
patients are removed

AKI patients excluded, (n=1,638)
Death Survival
p value
n % n %
7-day mortality 23 6.0 363 94.0 0.027
28-day mortality | 37 9.6 349 90.4 0.188

CKD: Chronic kidney disease, AKI: Acute kidney injury, n: Number
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As a result, it was found that the frequency of AKI, hemodialysis,
hospitalization and intensive care admission was higher in all
patient groups who died in 7 days and 28 days in patients with
hyperpotassemia and were statistically significant (Table 5).
There was no statistical increase in 7-day and 28-day mortality in
CKD patients without AKI.

Discussion

In our study, false potassium abnormality was detected in 532
(19.5%) (2.8% of all samples) measurement patients. In the study
conducted by Singer et al. (11), false potassium abnormality was
detected in 3.6% and the samples showing this abnormality were
excluded. This result is also consistent with our study.

In our study, the gender distribution was 48.5% (1,502
patients) female and 51.5% (1,589 patients) male. In the study
by Singler et al. (12), the gender distribution was found to
be 54% female and 46% male. In our study, the mean age of
patients with hyperkalemia was 61.6 (SD: 18.94). In the study
conducted at Hacettepe University Hospital, the average age of
hyperpotassemia patients was found to be 56.8 (SD: 17) (12). In
a study conducted in the USA, the average age of all patients
included in the study was found to be 49 (SD: 22) (11). It was
observed that patients with hyperkalemia in the population in
our study were older compared to other studies.

In our study, the median potassium level of hyperkalemia
patients was 5.40 mEq/L (IQR: 0.56). In the study conducted in
South Korea by An et al. (13), the mean serum potassium level
of patients with hyperkalemia was found to be 5.7 mEq/L (SD:
1.5). Since there was no normal distribution in the distribution of
potassium levels in our study, the median was used, and since in
the study we compared our findings, the average value was used,
sufficient comparison could not be made.

While AKI was detected in 297 (15.4%) patients with hyperkalemia,
and CKD was found in 386 (20.0%) of the patients who were
hospitalized in Hacettepe University Hospital, 27% renal
dysfunction was reported, although no distinction was made
between acute and chronic (12).

It has been reported that hemodialysis was performed in 218
(11.3%) of hyperkalemia patients, while hemodialysis was
performed in 7.9% of the patients hospitalized in Hacettepe
University Hospital (12). In our study, it was found that the
frequency of hemodialysis was higher. It is thought that this
difference may be related to the tendency of nephrologists
working in related hospitals to perform early or late hemodialysis.

It was found that the frequency of AKI, hemodialysis,
hospitalization and intensive care hospitalization was higher



Eurasian J Emerg Med.
2022;21(2): 100-5

Yildirim et al. Short-Term Prognosis of Patients with Hyperpotassemia

Table 5. Comparison of hospitalization and hemodialysis rates in patients with and without AKI and with and without CKD with

hyperpotassemia
Hospital admission Hemodialysis
Yes No p value Yes No p value
n % n % n % n %
AKI 254 85.5 43 14.5 <0.001 90 30.3 207 69.7 <0.001
CKD 167 43.3 219 56.7 0.427 124 321 262 67.9 <0.001

AKI: Acute kidney injury, CKD: Chronic kidney disease, n: Number

in all patient groups who had hyperkalemia and died within
7 days and 28 days, which was statistically significant. It was
observed that there was no statistically significant difference
between patients with CKD and those who did not die within
7 days and patients who died within 7 days. It was found that it
was statistically significant that patients without CKD died within
28 days more than those with CKD. It was concluded that the
reason for this was AKI patients with a high mortality rate among
patients without CKD.

Conclusion

In this study, it was found that AKI patients with hyperkalemia
were associated with increased hospitalization, intensive care
hospitalization, hemodialysis and death, and mortality could be
seen in patients with hyperpotassemia close to normal values.
Therefore, we think that all patients with increased potassium
should be followed up closely, especially if AKI developed.
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Abstract

Aim: The study was planned to assess delirium for the oncologic patients admitted to ED with the complaint of altered level of consciousness,
based on Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV) diagnostic criteria, research for influencing etiologic
factors and comparison of the brief Confusion Rating Method (bCAM), Mini Mental State Examination (MMSE) and New Delirium Rating Scale

(NDRS), which are considered as delirium screening tests.

Materials and Methods: The Richmond Agitation-Sedation Scales (RASS) calculated for all patients before applying bCAM. The patients with
the RASS score between -3 and +4 had been evaluated with bCAM. Delirium was diagnosed when the third or fourth characteristic was
positive as well as the first two. The MMSE and NDRS scores of all patients and the duration of three tests were calculated.

Results: The MMSE and NDRS scores were 13.46+3.78 (7-20) and 21.42+3.28 (11-26) in the patients who were in delirium, respectively.
Harmony between bCAM and MMSE are also statistically significant (Eta=0.70). Application period of hCAM was the shortest as 46.92+6.16

(30-60) sec.

Conclusion: bCAM was applied in the shortest period of time. This result is very useful for the EDs which are racing against time in the world.

Keywords: Delirium, cancer, hCAM, NDRS, emergency department

Introduction

Among cancer patients’ cognitive problems are the most
frequently reported symptoms during treatment, especially
related to chemotherapy (1), and with a prevalence of delirium
occurring in as many as 88% of patients with advanced cancer
(2). As delirium impairs recognition of physical symptoms, it
complicates achieving optimal symptom management, especially
pain control in the emergency department (ED). Furthermore,
delirium in patients with cancer is associated with significantly
longer hospital stays, greater and longer functional decline,
shorter life expectancy and a greater risk of death during acute
treatment (3).

A diagnosis in the ED could help to optimize therapeutic
approaches and improve clinical outcomes and potentially lower
health care costs. Despite its importance of early recognition and
treatment, the frequency of delirium among patients with cancer

presenting to the emergency department is still unknown and
often missed or misdiagnosed as worsening pain, depression, or
anxiety (4).

Due to dynamic environment prolonged assessments for delirium
are not appropriate in the ED settings and brief and sensitive
tools are needed. As a tertiary care, academic ED, cancer patients
visiting our emergency department have higher rates and longer
lengths of stay in ED.

The Mini Mental State Examination, the brief Confusion
Assessment Method (bCAM), and the New Delirium Rating Scale
(NDRS) are used for quantitative measurement of cognitive status
in adults.

Therefore, in this study we intend to assess delirium for the
patients admitted to ED with the complaint of altered level of
consciousness with a known malignancy, based on Diagnostic and
Statistical Manual of Mental Disorders, fourth edition (DSM-IV)
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diagnostic criteria, research for influencing etiologic factors and
comparison of the bCAM, MMSE and NDRS, which are considered
as delirium screening tests.

Materials and Methods

This was a prospective observational study. Local institutional
Ethics Committee approval was obtained from Hacettepe
University in October 2015 (GO 15/655-23). Written informed
consent was obtained from all participants.

This study was set up between November 15, 2015 and May 31,
2016. The patients over 18 years of age who admitted to ED with
the complaint of altered level of consciousness with a known
malignancy were included in the study. Patients who left the
ED without permission, those who refused, or were unable to
participate were excluded from the study.

For each patient; age, gender, duration of consciousness
blurring, existing malignancy, whether the patient had a similar
complaint earlier, if so, how long ago it took place, previous
diagnosis, consultations, outcome, Glasgow Coma Scale (GCS)
were recorded.

If the patients had the complaint of altered level of consciousness
previously, this situation has been separated to 0-1 month,
1-6 months or >6 months’ sections. The diagnoses have been
grouped as; neurological, infectious, cardiopulmonary diseases,
metabolic or electrolyte disorder, trauma, drug induced,
psychiatric and other diseases. The outcome of the patients
stated as; discharged/exitus in ED, discharged/exitus in the ward,
discharged/exitus in intensive care unit (ICU).

RASS calculated for all of the patients before applying the bCAM.
Delirium evaluation could not be made when the RASS score was
-4 or -5. In pursuance of reference diagnosis, we determined
according to the fourth version of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV). The patients with the
RASS score between -3 and +4 were evaluated with the bCAM,
MMSE and NDRS. The scores and the duration of each tests were
calculated.

bCAM has 4 features: Altered mental status, or fluctuating
course, inattention, altered level of consciousness and
disorganized thinking (Figure 1) (5). Delirium was diagnosed
due to the bCAM when both features 1 and 2 were present and
either features 3 or 4 was present. MMSE can be implemented
in a short time and its validity has been proven. It assesses
orientation, recall, retention, and language ability. The
NRDS which was developed by Ok et al. (6) for intensive care
settings, evaluates the cardinal features of delirium, such as
acute or fluctuating onset, inattention, disorganized thinking

and altered level of consciousness. It is a 10-item, observer-
rated scale based both on DSM-IV and on symptoms drawn
from previous clinical research (Figure 2). Study protocol is
given in the Figure 3.

Statistical Analysis

SPSS for Windows version 20 program (IBM Corp., Armonk,
NY, USA) was used for the statistical analysis of the findings
obtained in the study. Numerical variables were shown
with average * standard deviation or median (minimum-
maximum); attribute variables were shown in numbers and
percentages. The difference between the groups in terms
of attribute variables was investigated by chi-square test. In
case of occurrence whether there is a difference or not in
numerical variables between the two groups depending on
the parametric test assumptions evaluated according to t-test
in independent groups, and in the other case according to
Mann-Whitney U test. The significance level was determined
as p<0.05.

Results

Totally 195 patients were included; 112 (57.4%) were male and
83 (42.6%) were female. The average age of these patients was
69 (25-92).

The present malignancies of the patients are shown in Figure 4.
The most common malignant disease was lung neoplasm in 60
patients (30.8%). The most common diagnosis was pneumonia in
85 patients (43.6%).

According to the DSM-IV diagnostic criteria and results of bCAM,
MMSE and NDRS tests, delirium was diagnosed in 26 of 195 patients
(13.3%), no delirium was detected in 117 patients (60%), and no test
could be made to 52 patients (26.7%) with RASS -4 or -5.

No statistically significant difference was found according to
gender as 13 (50%) of the 26 patients with delirium were female
and 13 (50%) of them were male (p=0.353). No statistically
significant difference was found according to age as the average
age of the 26 patients with delirium was 68.04+12.49, and 117
patients without delirium were 66.53+11.38 (p=0.548) (Table 1).

We found that the presence of accompanying illness increased the
risk of delirium and 100% of patients with delirium were found
to have an accompanying disease rather than a malignancy
(Table 2). Among 26 patients with delirium nine patients (34.5%)
were accomponied by acute infection (pneumonia, urinary tract
infection and typhlitis), seven (26.9%) hepatic encephalopathy,
five (19.2%) new diagnosis of intracranial mass and five (19.2%)
hyponatremia diagnosis.
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The mean of MMSE and NDRS scores of 26 patients with delirium
was 13.46+3.78 (7-20), 21.42+3.28 (11-26) respectively; while 117
patients without delirium had a mean of MMSE scores 22.43+3.49
(6-27), and a mean of NDRS scores 8.53+0.74 (6-10). Statistically,
strong positive correlation of total scores between the tests was
found between bCAM and NDRS (Eta=0.95). Correlation between
bCAM and MMSE was also statistically significant (Eta=0.70).
Although less than the other two, correlation between MMSE
and NDRS was also statistically significant (Eta=0.44). bCAM was
performed in the shortest time of period among the other test,
with an application period of was measured as 46.92+6.16 (30-
60) seconds.Whereas the mean of application period of MMSE
and NDRSA was measured as 256.89+24.31 (200-320) and
273.79425.48 (230-360) seconds respectively (Table 2).

Discussion

In a study by Sharma et al. (7); they expressed that the incidence
of delirium was reported in a wide range from 11% to 87% in
studies, such as the type of patient population, the type of study,
and the use of various diagnostic scales. In our study, delirium
incidence was found to be 13.3%. This result is consistent with
many studies.

In our study, delirium screening tests were applied immediately
after the ED admission. In a study by Ely et al. (8); it has been
reported that the delirium starts on average between the second
and the third day after having settled in the intensive care unit
and lasts for an average of 3-4 days although it can last up to 60
days. In our study, patients were assessed for delirium once on
all tests within the same day. This probably reduced our rate of
delirium in our ED.

In a study of Ely et al. (9) in which they were investigating
sociodemographic characteristics of delirium; they expressed that
aging is one of the factors that increase the tendency to delirium.
In a recent study conducted in an emergency department, Brich
et al. (10) found that female sex was slightly higher as 53.7%.
There was no statistically significant difference according to sex
and mean age in our study. However, as the average age of the
delirium group was higher, it is in line with other works done
before.

In our study, 20 (77%) of patients with delirium were in terminal
period of cancer. In a study held in an acute paliative care unit,
delirium occurance rate in patients with advanced cancer found
to be 42-45% on admission and for first onset after admission.
Lawlor (11) reported that delirium prevalance in ptients with
cancer in the ED settings was 9%. Uchida et al. (12) reported 43%
insidence of delirium in advanced cance patients and 75% of the
patients received a terminal prognosis.
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In our study the most common subgroup was lung cancer similar
to the Uchida et al. (12) study in which lung cancer (74%) was the
most common one also.

Sharma et al. (7) expressed that smoking, presence of acidosis,
higher APACHE-II scores and use of sedative medications were
found to more frequently seen in the incidence delirium group
comparing non delirius group. Breitbart et al. (13) stated that
multiple etiologies (67.3%) were more common than single
etiologies as the cause of delirium among hospitalized cancer
patients and in their study the most common etiologies for
delirium included opioid analgesics (58.4%), corticosteroids
(27.7%), systemic infection (38.6%), hypoxia (25.7%). In our study
we found that the presence of an accompanyingillness increased
the risk of delirium and all of the patients with delirium were
found to have accompanying disease.

Many scales were developed for the evaluation of delirium.
However, there are few current scales developed, especially
for intensive care and emergency patients (9). In our study,
the bCAM, MMSE and NDRS were studied on cancer patients

Table 1. Distribution of patients with and without delirium
according to gender, age, and diagnosis

With Without

delirium delirium (T:;a1l43)

(n=26) (n=117)
Gender
Female 13 (50%) 44 (37.6%) 57 (39.8%)
Male 13 (50%) 73 (62.4%) 86 (60.2%)
Age (mean £ SD) 68.04+12.49 | 66.53+11.38
Diagnosis
Newly diagnosed 5(192%) | 4(3.4%) 9(6.3%)
intracranial mass
Pneumonia 5 (19.2%) 58 (49.6%) 63 (44.1%)
Urinary tract 3A15%) |13 (11.1%) 16 (11.2%)
infections
Hyponatremia 5(19.2%) 13 (11.1%) 18 (12.6%)
Ischemic 4 (3.4%) 4 (2.8%)
cerebrovascular event
Generalized seizure 5 (4.3%) 5 (3, 5%)
Hepatic ) 0
encephalopathy 7 (26.9%) 7 (4.9%)
Carbon dioxide 3 (2.6%) 3 2.1%)
retention
Hypoglycemia 1(0.9%) 1(0.7%)
Gastrointestinal 0 0
bleeding 8 (%6.8) 8 (5.6%)
Cardiac tamponade 2 (1.7%) 2 (1.4%)
Diabetic ketoacidosis 2 (1.7%) 2 (1.4%)
Typhlitis 1(3.8%) 4 (3.4%) 5 (3.5%)
SD: Standard deviation, n: Number of the patients
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Table 2. MMT/NDRS scores and application period for the patients with and without delirium according to bCAM

Wit.h. Wit.h9m Total
delirium delirium
Delirium acoording to hCAM (n) 26 17 143
Scores
MMT 13.46+3.78 22431349 20.80+4.95
NDRS 21.42+3.28 8.53+0.74 10.87£5.22
Application period [seconds * SD (min-max)]
bCAM 46.92+6.16 (30-60)
MMT 256.89+24.31 (200-320)
NDRS 273.79+25.48 (230-360)

bCAM: Brief confusion assesment method, MMT: Mini mental test, NDRS: New Delirium Rating Scale, SD: Standard deviation, min: Minimum, max: Maximum

Mini-Mental State Examination (MMSE)

Patient's Name: Date:

Instructions: Score one point for each correct response within each question or activity.

Maximum | Patient's

Questions
Score | Score
5 “What is the year? Season? Dale? Day? Month?"
5 “Where are we now? State? County? Town/city? Hospital? Floor?”
1 I

The examiner names three unrelated objects clearly and slowly, then
the instructor asks the patient to name all three of them. The patient’s
response is used for scoring. The examiner repeats them until patient
learns all of them, if possible

3

“I would like you to count backward from 100 by sevens.” (93, 86, 79,
5 72,85,...)
Alternative: “Spell WORLD backwards." (D-L-R-0-W)
“Earlier | told you the names of three things. Can you tell me what
those were?”
Show the patient two simple objects, such as a wristwatch and a pencil,
and ask the patient 1o name them

1 “Repeat thephrase: ‘No ifs, ands, or buts.”

3 “Take the paper in your nght hand, fold it in half, and put it on the floor.”
(The examiner gives the patient a piece of blank paper.)
“Please read this and do what it says.” (Written instruction is “Close
youreyes.")
“Make up and write a sentence about anything.” (This sentence must
contain a noun and a verb.)
“Please copy this picture.” (The examiner gives the patient a blank
piece of paper and asks him/her to draw the symbol below. All 10
angles mus! be present and two must intersect.)

| Ca

30 | TOTAL

Feature 1 - Altered Mental Status or
Fluctuating Course

bCAM Negative
No Delirium

bCAM Negative

Feature 2 - Inattention
No Delirium

>1emors

¥

bCAM POSITIVE
DELIRIUM PRESENT

Feature 3 - Altered Level of
Consciousness?

No Any Ermors

¥

Feature 4 - Disorganized Thinking f=No Eors

bCAM Negative
No Delirium

Figure 1. The Mini Mental State Examination (MMSE) and the brief the brief Confusion Assessment Method (bCAM)

who came to our ED with altered level of consciousness
complaints.

The “Confirmation Assessment Method for the Intensive Care
Unit (CAM-ICU)” was developed by Ely et al. (14) for use in
intensive care units to detect delirium in ICU patients who
cannot normally communicate due to mechanical ventilation.
In this first study where they defined CAM-ICU, 38 patients
in ICU were evaluated daily with CAM-ICU by two nurses and
one ICU specialist and compared to DSM-IV criteria which is
accepted as a reference test. Delirium was detected in 33 of

the 38 patients (87%) in ICU, and it was concluded that CAM-
ICU might be a useful tool for delirium detection when used by
nurses and doctors in this difficult patient population (14). In
another study, McNicoll et al. (15) have compared “Confirmation
Assessment Method (CAM)” and CAM-ICU. Twenty-two patients
aged 65 years or older who were admitted to ICU were included
in the study. Two trained clinicians interviewed each patient
for 10 minutes and evaluated the patients according to four
key CAM criteria; acuteness, inattention, disorganized thinking,
and altered level of consciousness. One researcher used CAM
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New Delirium Rating Scale (NDRS)

1) Psychomotor activity
0. Normal
1. Mild increase (agitation or restlessness) or decrease (mild retardation) in acitivity

2. Moderate increase (intending to leave the ward, grasping the tubes, groping the bed) or decrease (performing activity
on command) in activity

3. Excessive increase (exitation deserving fixation) or decrease (not even performing activity on command) in activity
2) Orientation

0. Normal

1. Disorientation for time, or place, or person

2. Disorientation for time and place, or time and person, or place and person

3. Disorientation for time, and place, and person (rate no answer due to confusionhere)
3) Attention
0. Normal

1. Difficulty in concentration (maintaining his/her attention by himself/herself)
2. Moderate disturbance in attention, distractibility (maintaining his/her attention on command)

3. Total disturbance in attention (not even maintaining his/her attention on command)

4) Memmory

0. Normal

1. Disturbance in immediate or recent memory
2. Disturbance in immedite and rrecent memory

3. Disturbance in immediate or recent memory (rate no answer due to confusion)

5) Perception
0. Normal

1. Vivid dreams and/or nightmares

2. Transientillusions and/or hallucinations

3. Definite illusions and/or hallucinations (hallucinatory experience)
6) Thinking

0. Normal

1. Partially disrupted thinking

2. Totally disrupted thinking

3. Incoherence

7) Thought content

0. Normal

1. Overvalued thought (does not act consistently and knows that is false)
2. Drafts of delusion (sometimes acts consistentlyand caninguire that it is false)
3. Delusion (acts consistently and cannot inquire that is false) or delusional experience

8) Sleep-wake cycle
0. Normal

1. Marked drowsiness daytime while being awake most of the night

2. Sleeping daytime while being awake all of the night

3. Almost not sleeping or always sleeping during both the day and the night

9) Diurnal variation
0. No fluctuation

1. Occurance of symptoms during the night while normal during the day

2. Occurance of symptams continuously during the night and interruptedly during the day

3. Occurance of symptoms both during the day and the night fluctuatingly
10) Lability of mood

0. No fluctuation

1. Alternation or change in mood over the course of hours

2. Alternation or change in mood over the course of minutes (mood changes which are inappropiate to situation,
including fear, anger or tearfulness)

3. Severse disinhibation of emotions (temper outbursts, uncontrolled laughter or crying)

Figure 2. The New Delirium Rating Score (NDRS)
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Figure 3. Study protocol

35,0%

30,0%

15,0%

20,0%

15,0%

10,0%

5,0%

Patients met inclusion
criteria
n:195
RASS score -4 or -5
Delirium evaluation could not r—
be made
n.52
RASS score -3 +4
DSM-IV was applied
n:143
Delirium absent Delirium present
n:117 n:26
bCAM, MMSE and NDRS
tests was applied
30,8%
7,2% 7,2%
6,2% 6,2%
46%
& 3 & i o Q"a\ \z
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Figure 4. Distribution of the patients according to existing malignancies
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method with “Mini Mental State Examination”, while the other
researcher used CAM-ICU. The delirium rate was 68% according
to CAM, and 50% according to CAM-ICU. When two methods were
compared, compliance was 82%. The differences in conclusions
were accepted to be because of the fact that CAM was a more
detailed cognitive test. Because of the easy application method
and short-term implementation of CAM, it was concluded to be
applied to ICU patients and can be used to detect latent delirium
cases in intensive care patients who are able to speak and non-
intubated.

In our study, the correspondence between bCAM and MMSE
was statistically significant. This result is consistent with other
studies and shows that the MMSE score is lower in patients with
delirium.

Ok et al. (6) developed NDRS as a result of the study in the ICU
in Turkey in 2010. Delirium was diagnosed in three patients
(10%) among 30 patients who were treated in the ICU for longer
than 24 hours without endotracheal intubation. They admitted
the cut off value for delirium diagnosis as 11. In our study,
the correspondence between bCAM and NDRS was statistically
significant; the mean NDRS score in the patients with delirium
was higher than the patients without delirium. This result is
consistent with other studies and shows that the NDRS score is
higher in patients with delirium.

Baten et al. (16) applied bCAM in the emergency settings during
the daily work routine by emergency physicians rather than a
neurologist/psychiatrist and found that bCAM took a median
time of 3 minutes to perform, which is longer than our study as
well as the literature and they speculated that duration of the
test will be shorter when bCAM is routinely performed. When we
compare the duration of the tests made in emergency service,
the bCAM was shorter than MMSE and NDRS.

Although cancer patients were admitted to our ED more
than surgical or medical emergencies apart from oncologic
emergencies the number of the patients included in the study
was fewer than expected. This was the limitation of this study.

Conclusion

bCAM is easier to apply to detect delirium in ED and it is more
suitable for the ED patients because of its short application
period. This result is very valuable to us as the EDs are units
racing against time in our country and in the world.
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Abstract

Aim: In this study, we aimed to investigate the accuracy and reliability of emergency medicine residents in the interpretation of radiological
investigation of patients with trauma, who received abdominal computed tomography in the emergency department.

Materials and Methods: We prospectively evaluated the reports of 200 patients who presented to the emergency medicine department of a
university hospital with trauma, and who received abdominal computed tomography (CT) due to suspected abdominal pathology.

Results: In this study, 33% (66/200) of the patients were female and 67% (134/200) were male. CT scans of these 200 patients were examined
by emergency medicine residents and radiology specialists. The results of the study showed that emergency medicine residents performed
well in interpreting abdominal CT scans of patients with trauma with an agreement rate of 90.5%. Evaluation of the results obtained in our
study suggested that emergency medicine residents generally performed well in interpreting abdominal CT scans of patients with trauma

with suspected abdominal pathology in the emergency room.

Conclusion: The high rate of agreement may be associated with the fact that emergency medicine residents are usually the first physicians
who meet and treat patients with trauma and thus have gained sufficient experience in this field.

Keywords: Abdominal trauma, computed tomography, emergency department, emergency resident

Introduction

While the extent and workload of emergency services increase
every single day, the choice for easily accessible and effective
examinations becomes very important in-patient management.
It is observed that laboratory tests and imaging performed in the
emergency department account for more than 40% of the total
cost (1).

More than 11 million people die every year in the world and
approximately 8% of the total deaths are due to trauma. The
mortality rates of patients with abdominal trauma varied between
12.6% and 21.3%, where the spleen and liver were reportedly the
most frequently injured organs (2).

Computed tomography (CT) has emerged as the main imaging
method for evaluating patients with multiple trauma subsequent
to the introduction of multi-slice computed tomography (MSCT)
(3). MSCT has been incorporated in the current trauma imaging
protocol because of its widespread accessibility and adoption (3).
In major intraabdominal injuries, the sensitivity and specificity of
MSCT are 97-98% and 97-99%, respectively (4).

Although interpretation of abdominal CT is a critical issue
during emergencies, there are limited number of studies that
have analyzed the reliability and accuracy of interpretations
of abdominal CT images performed by emergency medicine
residents (EMRs). The purpose of our study is to investigate the
accuracy and reliability of EMRs with respect to interpretation of
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(T scans of patients with trauma, who underwent abdominal CT
in the emergency room.

Materials and Methods

This study was approved by the Clinical Research Ethics
Committee of Bursa Uludag University Faculty of Medicine,
dated March 25, 2019 with approval number 2019-6/8. In this
study, we included patients with trauma, above 18 years of age,
who presented to the emergency department (ED) between April
4,2019 and October 4, 2019 and who underwent abdominal CT
due to suspected abdominal pathology. The focused assessment
with sonography for trauma (FAST) scans of the patients were
performed by the emergency medicine residents first and the
patients who were with suspected abdomen pathologies and
need further CT evaluation were included in this study. Also, the
trauma patients who were under 18 years and pregnant were
excluded from the study.

We compared the abdominal CT image interpretations performed
by EMRs who had work experience of 2 years with the CT results
that were edited and approved by radiologists. We evaluated
CT images (coronal, axial, and sagittal sections) of the patients’
abdomen using the Picture Archiving and Communication
Systems from the monitors in the ED.

The presence of pathology in the examination was considered
as “pathology exists”. The findings of liver laceration, liver
hematoma, splenic laceration, splenic hematoma, kidney injury,
intraabdominal free fluid, intraabdominal free air, vascular
injury, fracture in bone fragments were evaluated separately and
recorded as “pathology exists” or “pathology does not exist.”

We evaluated the consistency between the two interpretations
by comparing the CT interpretation performed by EMRs with
the official radiology report after the data recording process.
While the results that either EMRs or radiologists evaluated as
“pathology exists” and the other as “pathology does not exist”
were considered inconsistent, the evaluations made by both the
EMRs and radiologists as “pathology exists” or “pathology does
not exist” were evaluated as consistent.

Statistical Analysis

We used the Shapiro-Wilk test for variables that were suitable for
normal distribution. Variables that did not conform to normal
distribution were given median (minimum-maximum) values.
Categorical variables were given frequency and percentage
values [n (%)]. McNemar test was used to evaluate the agreement
between the determinations of the radiologist and the EMRSs,
and sensitivity, specificity, positive predictive value, and negative
predictive value criteria were provided. IBM SPSS Statistics 23.0

(IBM Corp, Armonk, NY, USA) program was used for statistical
analyses. Significance level was considered as a=0.05.

Results

During the six-month period, 33% of the patients who received
abdominal CT due to suspected abdominal pathology were
female and 67% were male. The median age of the traumatic
cases was 40 (minimum-maximum: 19-92) years.

In the study, the most common cause of trauma mechanisms
(37%) was the in-vehicle traffic accident. Other common causes
of trauma mechanism were falls (32.5%) and motorcycle accident
(12.0%). Table 1 shows the distribution of patients according to
trauma mechanisms. While 50.5% of the patients with abdominal
trauma who presented to the emergency service ended with
discharge, there was no case of mortality (Table 1).

We reviewed the consistency between the interpretation of the
abdominal CT reports performed by EMRs and radiologists. It
was seen that two of the three patients with splenic hematoma
(66.7%) reported by the radiologist as having pathology were
evaluated by the EMR physicians as “pathology exists”, whereas
193 (98%) of the 197 patients reported by the radiologist as
having no pathology were evaluated as “pathology does not
exist” by the EMRs. There was a significant agreement between
the EMRs and radiologists in terms of splenic hematoma
detection (p=0.375). Regarding splenic laceration, while the
EMRs detected pathology in seven of the eight patients (87.5%)
that the radiologist suggested pathology, EMRs considered
“pathology does not exist” in 190 (99%) of the 192 patients that
the radiologist reported no pathology. Therefore, there was
a statistically significant agreement between radiologist and
EMRs in detecting splenic laceration (p=1.000). There was a
significant agreement between the interpretation performed by
EMRs and radiologists with regards to liver hematoma (p=0.219),
kidney injury (p=0.250), intraabdominal free fluid (p=0.057),

Table 1. Distribution of patients according to trauma
mechanisms

Mechanism n %
Fall 65 32,5
In-vehicle traffic accident 74 37.0
Off-vehicle traffic accident 14 7.0
Motorcycle accident 24 12.0
Stab wounds 4 2.0
Blunt trauma 16 8.0
Tractor accident 3 15
Total 200 100
n: Number
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intraabdominal free air (p=1.000), and fracture detection in bone
fragments (p=1.000) when there was a meaningful fit. However,
there was no significant agreement between the interpretations
in terms of liver laceration (p=0.022). Regarding vascular injury,
the p value could not be calculated, as there were no patients
with positive pathology detection by EMR or radiologists. Among
the 200 patients included in the study, there was no patient
with pancreatic injury, and ureter and bladder injury (Table 2).
In each subgroup, upon calculation of the sensitivity, specificity,
positive predictive value, and negative predictive value criteria
of evaluations performed by EMRs against the evaluations
of radiologists, it was observed that the highest values were
calculated for the determination of intraabdominal free air
(Table 3).

In the present study, among all the patients presenting with
abdominal trauma, the number of patients with at least one
pathology as detected by the radiologists was 62, 54 of them
were also detected by EMRs and the sensitivity of EMRs in
detecting abdominal pathology was 87%. The number of patients
with no pathology detected by radiologists was 138, and 127 of
them were found to have no pathology by EMRs as well. The

specificity of EMRs for abdominal pathology was 92%. There was
a significant agreement between the CT comments made by the
EMRs and the radiologists (p=0.648) (Table 4).

Discussion

Intervention and transfer to a hospital are of great significance
for the survival of patients with trauma. In a study conducted by
Pekdemir et al. (5) in 1997, 90.8% of the patients presented to
the ED using a vehicle other than an ambulance. In the present
study, it was noted that 28% (56) of the patients presented to
the ED trauma unit as outpatients and 72% (144) were brought
in by ambulance. In our study, the rate of admission using
an ambulance is higher. This may be associated with the fact
that trauma patients generally prefer ambulance service for
hospital admission and that they are not well enough to present
as outpatients following in/off-vehicle traffic accidents. The
development of emergency health services has also led to an
increase in the number of admissions via ambulance.

In our study, a review of trauma etiologies of the patients showed
that the most frequent causes were the in/off-vehicle traffic

Table 2. Comparison of EMRs’ and radiologists’ interpretations of abdominal CT images by subgroups
Radiology
EMR value
. Pathology does P
Pathology exists not exist
) Pathology exists 2 (66.7) 4(2.0)
Splenic hematoma - 0.375
Pathology does not exist 1(33.3) 193 (98.0)
) ) Pathology exists 7 (87.5) 2(1.0)
Splenic laceration - 1.000
Pathology does not exist 1(12.5) 190 (99.0)
) Pathology exists 6(85.7) 5(2.6)
Liver hematoma - 0.219
Pathology does not exist 1(14.3) 188 (97.4)
) ) Pathology exists 12 (85.7) 11 (5.9
Liver laceration - 0.022
Pathology does not exist 2(14.3) 175 (94.1)
) n Pathology exists 2 (40.0) 0(0.0)
Kidney injury - 0.250
Pathology does not exist 3(60.0) 195 (100.0)
) ) Pathology exists 2(15.4) 3(1.6)
Intraabdominal free fluid - 0.057
Pathology does not exist 11 (84.6) 184 (98.4)
) ) Pathology exists 1(100.0) 0 (0.00)
Intraabdominal free air - 1.000
Pathology does not exist 0(0.00) 199 (100.0)
Pathology exists 33(97.1) 0 (0.00)
Fracture - 1.000
Pathology does not exist 1(2.9) 199 (100.0)
o Pathology exists 0 (0.00)
Vascular injury -
Pathology does not exist 0 (0.00)
Data are provided as n (%) values. The p value is from the McNemar test.
EMR: Emergency medicine resident, CT: Computed tomography, n: Number
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Table 3. Sensitivity, descriptiveness, PPD, and NPD criteria of EMRs in detecting abdominal pathologies

Pathologies Sensitivity Specificity PPD NPD
Splenic hematoma 0.67 0.98 0.33 0.99
Splenic laceration 0.88 0.99 0.77 0.99
Liver hematoma 0.86 0.97 0.54 0.99
Liver laceration 0.86 0.94 0.52 0.98
Intraabdominal free fluid 0.15 0.98 0.40 0.94
Intraabdominal free air 1.00 1.00 1.00 1.00
Kidney injury 0.40 1.00 1.00 0.98
Fracture in bone fragments 0.97 1.00 1.00 0.99

PPD: Positive predictive value, NPD: Negative predictive value, EMR: Emergency medicine resident

Table 4. Comparison of EMRs and radiologists by comparison of abdominal CT evaluations

Consistency Radiologist p value
EMR Exists Does not exist Total

Exists 54 (87.1) 11 (8.0) 65 (32.5) 0648
Does not exist 8(12.9) 127 (92.0) 135 (67.5)

Total 62 138 200 (100.0)

Data are provided as n (%).
EMR: Emergency medicine resident, CT: Computed tomography, n: Number

accidents (44%) and falls (32%), whereas the least frequent cause
was tractor accidents (1.5%). In a study conducted by Durdu et
al. (6), the frequency of trauma etiologies was found as traffic
accidents (58.6%), falling from height (14.9%), assault (11.9%),
work accident (9.6%), stab wounds (4.8%), and firearm injuries
(0.9%). In a study conducted by Bingol et al. (7), 61.4% of the
patients presented following a traffic accident and 22.4% after a
fall from height (7). In a study conducted by Champion et al. (8)
on patients with multiple traumas, 49.1% of the admissions were
due to traffic accidents, 16.5% due to fall from height, 10% due
to gunshot wounds, and 9.5% due to stab wounds. In this respect,
the results of our study are consistent with other studies in the
literature.

In a study conducted by Goniiltas et al. (9), the mean age of
patients who presented to the ED with abdominal trauma was
36.08%£16.1 years, and 90 out of the total 113 patients were
men. Further, 80 patients (70.8%) had blunt abdominal trauma,
28 patients (24.7%) had isolated liver, and two patients (1.7%)
had splenic injury. In a study conducted by Makay et al. (10) on
patients with abdominal trauma, 82.6% of the patients with a
mean age of 33.4£12 years were male and 17.4% were female.
It was observed that 50.7% of the patients were exposed to blunt
trauma, whereas 49.3% had penetrating trauma. In patients
with penetrating trauma, stab wounds were the most common

(31.4%), whereas blunt trauma was most common due to traffic
accidents (42%). In the present study, the number of patients
exposed to blunt trauma was found to be much higher, whereas
the number of patients exposed to penetrating trauma was less
when compared with other studies. However, the number of
male patients was higher among the patients admitted to the ED
with abdominal trauma, as seen in other studies.

Studies investigating the consistency in radiographic
interpretation between EMRs and radiologists are available
in the literature. Bagheri-Hariri et al. (11) compared
abdominopelvic CT interpretations performed by emergency
physicians with radiology reports to evaluate the success of
abdominopelvic CT interpretation of emergency physicians and
found that emergency physicians were successful in interpreting
abdominopelvic CT results (p<0.0001). A similar study conducted
by Guven et al. (12), found the sensitivity of emergency
physicians in detecting non-traumatic abdominal pathologies
between 60-80%, while the specificity was found to be above
95%. In the present study, there was a statistically significant
consistency between the interpretations of radiologists and EMRs
with regards to interpretation of splenic hematoma (p=0.375),
laceration (p=1.000), liver hematoma (p=0.219), detection of
kidney injury (p=0.250), intraabdominal free fluid detection
(p=0.057), intraabdominal free air detection (p=1.000), and
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fracture detection in bone fragments (p=1.000). There was no
statistically significant agreement between radiologists’ and
EMRs’ detection of liver laceration (p=0.022). In our study, 90.5%
agreement was found between the CT comments made by EMRs
and radiologists in patients presenting with abdominal trauma
(p=0.648). Accordingly, the sensitivity of EMRs in detecting
pathologies in abdominal CT was found to be 87%, whereas the
specificity was calculated as 92%.

According to the results of our study, we can conclude that
there is no statistically significant agreement (p=0.022) between
the interpretation of radiologists and EMRs regarding liver
laceration. In the present study, 14 out of the total 200 patients
had liver laceration according to the radiologists’ final report,
whereas 12 of them were considered as “pathology exists” by
EMRs. One of the two patients, who was considered as “pathology
does not exist” by EMRs was referred to intensive care, while the
other patient was hospitalized in the relevant clinic. Since the
patient admitted to the intensive care had splenic laceration,
he underwent a splenectomy. The patient was transferred
to the clinic after 5 days of intensive care hospitalization and
was discharged after 2 days of clinical hospitalization. The
other patient who was admitted to the relevant clinic did not
develop any complications after clinical follow-up and was thus
discharged. There was no report of adverse effect of mortality
in the two patients whose pathology was not observed by EMRs.

In a study performed by Mucci et al. (13) investigated the
consistency of EMR evaluations with expert radiologist reports
in cranial CT results of 100 patients with trauma and suggested
an 86.6% agreement between EMR evaluations and radiologist
reports. Kang et al. (14) in their study investigated the accuracy
of interpretations performed by EMRs and radiology residents’ of
abdominal CT images in patients with nontraumatic abdominal
pain and found a consistency of 83.3% between the EMRS
evaluations and official radiology reports. In the present study,
the consistency between EMRs, who have completed 2 years in
service, and the final report of the radiologists was examined
and a better consistency level was found (90.5%) compared to the
relevant studies in the literature.

Although abdominal CT interpretation is an important skill,
there are limited number of studies in the literature that have
analyzed the ability of EMRs to interpret abdominal CT images
and the accuracy of such interpretations. Therefore, our study is
one among the limited number of studies.

Study Limitations

The fact that interpretation performed by EMRs of vascular
injurieswas 0% in our study could be because vascular injuries are
rare and are more difficult to interpret on CT images. Recognition

118

of vascular injuries based on CT images requires more expertise
and experience, and EMRs would need to improve themselves in
this regard. We suggest planning a detailed emergency medicine
education in this regard.

Conclusion

A general evaluation of the results obtained in our study suggests
that EMRs had an overall good performance in interpreting the
patients presented to the ED with trauma, who had undergone
abdominal CT for suspected abdominal pathology. The reason
for high rate of agreement can be explained by the fact that
EMRs are usually the first physicians who meet and treat patients
with trauma.
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Abstract

Aim: This study was carried out to determine whether the addition of a bedside ultrasound (US) to the Ottawa Foot and Ankle Rules (OAR)
could decrease the need for radiographic imaging in the patients presenting to emergency department (ED) with foot and/or ankle trauma.

Materials and Methods: In this prospective observational study, adult patients with acute foot and/or ankle injuries were included. Patients
were first examined and OAR results were recorded. Then, US exam was performed by emergency physicians who were blinded to the OAR
results. After that, the patients received radiography regardless of OAR exam and US findings. The US and OAR results were then compared
to the formal radiography interpretation.

Results: A total of 240 patients with a mean age of 36112 years were included in the study of which 86 (35.8%) were female. The sensitivity
of OAR in detecting foot and/or ankle fractures was 97.5% [95% confidence interval (Cl): 86.8 to 99.9%] and the specificity of OAR increased
from 48.5 % (95% Cl: 41.4 to 55.7%) to 99.5% (95% Cl: 97.2 to 100) with the addition of US. The OAR can reduce radiography by 40%, and if
ultrasonography was used before radiography, there would be an approximately 72% reduction in X-ray requests.

Conclusion: When used in conjunction with OAR, US can be used by trained physicians in ED to more accurately identify patients who would
benefit from having an X-ray performed. US examination can further reduce the ordering of X-rays when compared to using OAR alone.

Keywords: Ultrasonography, foot, ankle, emergency department, injury

Introduction

Foot and ankle injuries in clinical practice are the most common
traumatic injuries in patients admitted to the emergency
department (ED) (1,2). Findings of ankle and foot injuries are
often subtle, and diagnoses may be delayed, especially in cases
of multiple trauma (1,3). Although a significant clinical fracture
of the ankle or midfoot occurs in less than 15-22%, most patients
undergo radiography at ED (4,5).

This small yield led to the introduction of the Ottawa Foot and
Ankle Rules (OAR) in 1992 to reduce the radiographs ordered by
physicians without adversely affecting the quality of health care
(6). These rules were based solely on assessing bone tenderness
and weight-bearing. In most cases of isolated ankle trauma,
the OAR should be used within 48 hours of injury to determine
whether ankle or foot radiographs are necessary (1,2,7).

Assessment of the ankle includes the ability to walk for at
least four steps immediately after the injury and at the time
of evaluation and notes localized tenderness of the posterior
edge of the distal 6 cm or tip of either malleolus. Assessment
of the foot includes the ability to walk for at least four steps
immediately after the injury and at the time of evaluation and
notes localized tenderness of the navicular bone or the base of
the fifth metatarsal (1,2,7).

The OAR has a high sensitivity (92-100%) and a modest specificity
(10-79%), and its use would lead to significant reduction in the
number of radiographs by 30-40% (1,4). Bedside ultrasonography
(US) is a reliable and helpful diagnostic tool for fractures in the
ED. Ultrasound has many advantages, such as safety, ease of
use at the bedside, low cost, availability, mobility, no radiation
exposure, and increased patient satisfaction (3,8,9).
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Emergency medical specialists are among the first-line physicians
who are responsible for the management of traumatic patients.
When the US is performed by the same person who has previously
examined the patient, it provides a quick diagnosis because it can
quickly combine images with the patient’s history and clinical
condition (8-10).

In this regard, studies reported high sensitivity and specificity of
US in diagnostics of long bone fractures (11). To date, bedside US
has been found to have a sensitivity of 87.3-100% and specificity
of 90.1-99.1% in the detection of foot and ankle fractures (12).
While OAR has been found to modestly decrease the numbers
of unnecessary radiographs taken (1,2,4), few studies have been
published regarding the ability of bedside US to further lower the
need for X-rays in patients with ankle and midfoot injuries (5).

This study was carried out to determine whether the addition
of a bedside US to the assessment process could be performed
to decrease the need for radiographic imaging in the patients
presenting to the ED with foot and/or ankle trauma.

Materials and Methods

Study Design

This prospective observational study was conducted at the
emergency departments of Alzahra and Kashani University
Hospital in Isfahan, Iran between November 2017 to May 2019.
The study was approved by the Ethics Committee of Isfahan
University of Medical Sciences (IR.MUI.REC.1396.3.988). Oral and
written informed consent from all patients were obtained.

Study Setting and Population

All patients older than 16 years and hemodynamically stable who
presented to the ED with acute foot and/or ankle injuries were
included. Emergency medicine residents evaluated them and
recorded the patients’ sex, age, the cause of the injury (walking,
running, sports, or traffic accident) and clinical data including
the OAR results of each patient who met the inclusion criteria.

Patients who were admitted to the ED more than 48 hours after
injury, those with an open fracture, or visible major dislocations,
or decreased level of consciousness or intoxicated patients, no
informed consent, multiple traumas, or diminished sensation
related to neurologic deficits, and with a history of prior fracture
at the injury site were excluded from the study.

Study Protocol

First, a history was obtained from the patients then they
underwent physical examination and OAR findings were recorded.
Then, ultrasound examinations by one of the four independent
emergency physicians (sonographers) were performed in a

standard format based on previously published work (5,9-11)
and conducted before radiography. Sonographers were blinded
to the OAR results.

Standard radiographies were obtained after the US and OAR
examination. The patients in the study received X-ray of the
foot and/or ankle regardless of OAR exam and US findings.
Radiography results were interpreted by the reporting radiology
team who had not visited or examined the patients and were
blinded to US results. The OAR, US and X-ray results were then
collected using a study checklist. The final assessment of the
radiography of the ankle and foot by the reporting radiology
team was considered the criterion standard for the diagnosis of
a fracture. The ongoing clinical management of the patient was
conducted by the primary emergency physicians under hospital
protocols. Finally, the US and OAR results were compared to
the formal X-ray interpretation. At least 15 days after the initial
ED visit, clinical follow-up was performed to determine if an
undetected fracture was present.

Each sonographer received a two-hour theoretical and a two-
hour of practical training that included basic ankle and foot
assessment by another emergency medicine specialist who is
experienced in musculoskeletal US. All bedside ultrasonography
examinations were conducted by a Philips Affiniti 50 US Machine
and a 5-12-MHz linear probe. The US was used for scanning of
four regions: proximal of the distal tibia (up to 10 cm), proximal
of the distal fibula (up to 10 cm), fifth metatarsal bone (proximal
to the distal tip), and navicular bone in the anteromedial aspect
of the ankle. The US was performed on the affected areas of
the feet and ankles (9-11). The presence of cortical disruption,
stepping, or axial deviation on the bone surface were described
as a fracture in an ultrasonographic view.

Statistical Analysis

All data were saved and statistical analysis of data was performed
using SPSS version 22 software (IBM Corp, Armonk, NY, USA).
Qualitative data were expressed as frequencies and percentages,
while quantitative data were expressed as the mean and standard
deviation (SD). Test characteristics of sensitivity and specificity,
positive and negative predictive values, and positive and
negative likelihood ratios were calculated with 95% confidence
interval (Cl). A p value less than 0.05 was considered statistically
significant.

Results

A total of 240 patients with a mean age of 3612 years (range:
18-75 years) were included in the study (Figure 1). Of all patients,
86 (35.8%) were female and 154 (64.2%) were male. In 40 patients
(16.7%), a total of 42 fractures were detected using radiography
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y

A4
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Fracture detected with US fracture detected with US Fracture detected with US fracture detected with US
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[ Radiography and Follow-up ]
v
Confirmed Fracture Confirmed Fracture Confirmed Fracture Confirmed Fracture
(n=37) (n=2) (n=1) (n=0)
Figure 1. Study flowchart
US: Ultrasound, OAR: Ottawa Foot and Ankle Rules, n: Number
(31% medial malleolus fracture, 28.5% lateral malleolus fracture,  Discussion

28.5% fifth metatarsal fracture, 4.8% first metatarsal fracture and
4.8% talus and 2.4% posterior malleolus fractures). Two of the
patients had bimalleolar fractures (Table 1).

In 40 patients with fractures, 38 (95%) were identified using US,
and one talus fracture and one posterior malleolus fracture were
missed. Overall, 37 OAR-positive patients (37.7%) were diagnosed
with ankle and/or foot fractures by both US and X-ray (Figure 1).
In one OAR-negative patient, US revealed an avulsion fracture of
the lateral malleolus (Table 2). A significant fracture was defined
as having a displacement greater than 3 mm in accordance
with the definition used when validating the OAR (5). All missed
fractures were insignificant fractures and treated non-surgically.

The sensitivity, specificity, positive predictive value (PPV), and the
negative predictive value (NPV) of OAR and US in detecting foot
and/or ankle fractures was shown in Table 3. We found that the
specificity of OAR increased from 48.5% to 99.5% (95% Cl: 97.2 to
100%) with the addition of US.

These results indicate that implementation of OAR can reduce
radiography by 40% (97 patients), and if ultrasonography was
used before radiography in OAR-positive patients, there would
be an approximately 72% reduction in X-ray requests (Table 2).
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Most patients entering the emergency department with foot and/
or ankle trauma are exposed to radiographic examinations. The
OAR has a modest specificity (10-79%), and its use would lead to
significant reduction in the number of unnecessary radiographs
by 30-40% (1). Despite the widespread use of OAR, fractures are
seen in less than 15% of patients with ankle and foot trauma (1-
4). Therefore, at least 80-85% of X-rays will be negative (3). Foot
and ankle injuries are almost universally assessed by the OAR,
which has reported a sensitivity of 92% to 100% and a specificity
of 10% and 79% for foot and ankle fractures respectively (1,4,13).
In this study, the sensitivity and specificity of OAR in detecting
significant foot and/or ankle fractures were 97.5 and 48.5 %. Also,
a fracture rate of 16.7% was detected. It was similar to the original
papers establishing the OAR, which had a positive fracture rate
of 17% (1,4,13). One talus fracture and one posterior malleolus
fracture were missed. In other studies, fifth metatarsal and distal
fibula fracture were missed (4,11,12).

Similar to current study, a systematic review and meta-analysis
(n=27) by Bachmann et al. (1) showed that the OAR has a high
sensitivity (ranged from 96.4-99.6%) and a modest specificity
(ranged from 26.3-47.9%). Its use should reduce radiography
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Table 1. Baseline characteristics of the patients
Variables No fracture Fracture value
(n=200) (n=40) p
Age (year) 37.11+£12.33 33.87+11.41 0.127
Male 131 (65.5%) 23 (57.5%)
Sex 0.335
Female 69 (34.5%) 17 (42.5%)
Medial malleolus fracture 13 (31%)
Lateral malleolus fracture 12 (28.5%)
Fifth metatarsal fracture 12 (28.5%)
Location of fracture First metatarsal fracture 4 (4.8%)
Posterior malleolus fractures 1(4.8%)
Talus fracture 1(2.4%)
n: Number
Table 2. Comparison of US exam and OAR results in fracture detection with X-ray
X-ray result
Examination results Positive Negative Total
(fracture) (no fracture)
Positive 38 1 39
US exam -
Negative 2 199 201
Positive 39 103 142
OAR .
Negative 1 97 98
Total 40 200 240
OAR: Ottawa Ankle Rules, US: Ultrasonography
Table 3. Diagnostic value of ultrasonography and OAR in diagnosis of ankle and/or foot fractures
Examiner Sensitivity Specificity PPV NPV LR+ LR- Accuracy
(%) (95% C1) (%) (95% Cl) (%) (95% Cl) (%) (95% CI) | (95% CI) (95% C1) (%) (95% Cl)
OAR 97.5 48.5 27.5 99.0 1.9 0.05 56.7
(86.8-99.9) (41.4-55.7) (24.7-30.5) (93.2-99.9) (1.6-2.2) (0.01-0.36) (50.2-63.0)
overall 95.0 99.5 97.4 99.0 190.0 0.05 98.7
(83.1-99.4) (97.2-100) (84.3-99.6) (96.4-99.7) (26.9-1344) (0.01-0.19) (96.4-99.7)
us Positive 94.9 100 100 99.0 0.05 99.1
OAR (82.7-99.4) (96.5-100) (100-100) (96.2-99.7) (0.01-0.20) (95.9-100)
PPV: Positive predictive value, NPV: Negative predictive value, LR+: Positive likelihood ratio, LR-: Negative likelihood ratio, US: Ultrasonography, OAR: Ottawa Ankle Rules

by 30-40% in a population with a fracture burden of 15% (1).
Finally, Bachmann et al. (1) reported that although there are high
sensitivity and good negative LRs with the OAR, differences in
physical examination skills, clinical experience, and interpretation
of test criteria can affect sensitivity and negative LR.

Another systematic review (n=22) by Jonckheer et al. (2)
demonstrated that the sensitivity and specificity of the OAR after
an ankle sprain in adults range from 92-100% and from 16-51%,
respectively. Several rules and diagnostic processes have been
developed to improve the specificity of the OAR and to assist
physicians in deciding whether or not to perform radiography (2).

Similar to our study, Yazdani et al. (7) showed that in diagnosing
ankle and/or foot fractures, the OAR had a sensitivity of 100%
and a specificity of 40.50%, and implementation of the OAR had
the potential for reducing radiographs by 33%.

Our study demonstrated that the US can be used as a good
diagnostic tool for detecting fractures in patients with foot and/
or ankle trauma. The US has a sensitivity and specificity of 95.0%,
and 99.5%, and the specificity of OAR increased from 48.5% to
99.5% (95% Cl: 97.2 to 100) with the addition of US. Also, if US
were used before X-ray in OAR-positive patients, there would
have been a 72% reduction in X-ray requests.
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In a study performed by Canagasabey et al. (5) on 110 patients,
they reported that the sensitivity and specificity of US assessment
for diagnosing fractures in Ottawa positive patients were 90.9%
(95% Cl: 65.7 to 98.3), and 90.9% (95% Cl: 88.1% to 91.7%),
respectively. They showed that if ultrasound is used in patients
before radiography, there would be an approximately 80%
reduction in radiograph requests (5). In another study by Hedelin
et al. (4), 122 patients were examined with US as a triage tool to
exclude ankle fractures in the ED by junior orthopedic surgeons.
They demonstrated that OAR could exclude the request for
radiographs in 23% of patients, whereas US-guided triage could
have resulted in a 70% reduction in X-ray requests (4). Similar to
our study, one OAR-negative patient had an avulsion fracture of
the lateral malleolus on both US and X-ray. The rate of reduction
in X-ray requests in these two studies (80% and 70%) is similar to
the results of our study (72%).

Ekinci et al. (9) and Atilla et al. (14) stated that the US had good
sensitivity and specificity for diagnosing fractures in OAR-positive
patients. Tollefson et al. (15) reported that among patients with
positive OAR, the specificity of OAR increased from 50% to 100%
with the addition of US. In a study by Shojaee et al. (12) the
accuracy of US was compared to radiography in patients with
a suspected diagnosis of the distal leg or ankle fracture. The
sensitivity and specificity of ultrasound were 98.9%, and 86.4%
respectively.

Finally, our findings and related studies suggest that if the US
assessment for foot and/or ankle fractures in patients were
performed prior to radiography, the number of X-rays ordered
would be significantly reduced.

Study Limitations

The diagnosis time of the US evaluation was not measured in
our study, because the US examination is performed by the
same physician who examines the patient. Because this study
included US followed by X-ray for all patients, we were not able
to compare the rapidity of diagnosis of one modality versus
another, nor could we quantify the effect of the imaging modality
on the length of stay in the ED. The results of our study cannot be
generalized to penetrating injuries, multiple traumas, children,
and injuries over one week.

Conclusions

In this study, US had a high sensitivity and specificity for
diagnosing ankle and foot fractures. When used in conjunction
with OAR, US can be used by trained physicians in the ED to more
accurately identify patients who would benefit from having an
X-ray performed. US examination can further reduce the ordering
of X-rays when compared to using OAR alone.
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Abstract

Aim: We aim to describe and evaluate a new model for distance experiential learningin order to help reduce the transmission risk among
professionals envolved in education activities.

Materials and Methods: In April 2020, in partnership with our hospital’s Emergency Department Educational Leadership, Valdecilla Virtual
Hospital tested and introduced an experiential distance learning model. Professionals wanted to engage from their homes without having to
travel to a simulation facility.

Results: Between July 1 and 22, 2020 we ran seven courses following this new model of course. Each one consisted of a two-hour session on
two consecutive days. There were 44 participants whose ages ranged from 26 to 53 years (average=40), 62% identified as female, and 68%
reported working at the emergency department, 19% at the cardiology unit, 7% in primary care, and 5% in internal medicine. We evaluated
the content validity, feasibility and acceptability of the model. The results of an anonymous survey filled in at the end of the course showed
they considered the distance training model as realistic (92%), easy to use (95%), well-organized (94%), an engaging educational tool (94%),
and desirable for practising in the future (94%).

Conclusion: These results may encourage the educational community to develop more programs using this new approach of “taking care
of patients from a distance” not only during a pandemic, but also on a regular basis. We think this model can achieve positive results using
distance clinical simulation combining their traditional simulation technology to address the training needs of their healthcare organization.

Keywords: Simulation, emergency, COVID-19

Introduction

Healthcare simulation is a widely used method for training
healthcare professionals that contributes to the long-term
retention of acquired complex, technical, clinical and teamwork
skills. Translational science research shows that measured
outcomes transfer to improved patient care practices and
improved patient and public health. Simulated training can also
yield a favorable return on financial investment (1).

Healthcare simulation subscribes to the theory of experiential
learning that a two-dimensional cycle is necessary for learning
to occur. The first dimension involves perception, whereby the
learner begins by grasping a specific experience or concept. The
second dimension involves processing the concept: in this phase,
the learner transforms the experience through reflection and
active experimentation (2). To complete this cycle, learners and
educators usually meet on site to participate in highly interactive,
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high-fidelity clinical scenarios using mannequins, actors, task
trainers, or a combination of these figures. These sessions are
followed by debriefing (3). The rapid development of technology-
assisted learning methods has gained momentum since the
Coronavirus disease-2019 (COVID-19) pandemic, helping reduce
the risk of transmission among professionals and opening up
new alternatives for remote experiential learning (4).

The best approach to implementing clinical simulation activities
inthis context has notyet been determined. Several solutions have
been proposed to bring the pieces together in a way that would
allow professionals to continue their training activities, while
simultaneously protecting the clinical safety of the participants,
avoiding, as far as possible, the spread of coronavirus. These
include a variety of simulation-based asynchronous (e.g.
recorded videos, vignettes, serious games) and synchronous
(e.g. webinars, team collaboration) methods, recreating the
clinical environment with different levels of fidelity and learner
engagement, and offering a series of reflection strategies (5).
Innovations in healthcare simulation technologies can now also
provide the learner with opportunities to practice increasingly
complex motor, decision-making and communication skills
using virtual patient simulation. Dynamic health conditions
can be created in a variety of clinical settings that respond to
user interventions and help improve learning satisfaction when
compared to a case-based learning approach. Using virtual
patient simulation to provide simulation-based distance learning
experiences that are extremely realistic and highly interactive for
the learner remains a challenge. Communicating with patients,
family members and healthcare workers, performing physical
examinations on patients, monitoring physiological parameters,
and evaluating complementary examinations in an actual
clinical environment are all limited by mathematical algorithms
and software capabilities. A mix of synchronous on-site/on-
line distance learning methods may recreate the richness and
complexity of a true clinical experience and facilitate reflection
on action promoting participant engagement, while limiting
exposure to infectious diseases during a pandemic. Our aim is to
describe and evaluate a model for distance experiential learning,
where participants see simulated patients remotely and interact
with other caregivers, and subsequently analyze the session in a
debriefing (6).

Materials and Methods

In April 2020, Valdecilla Virtual Hospital, in partnership with our
hospital’s emergency department and intensive care educational
leadership, tested and introduced an experiential distance
learning model in response to requests from physicians all over
Spain for simulation-based clinical training in the midst of the

pandemic. Professionals wanted to engage from their homes
without having to travel to a simulation facility, thus effectively
preventing possible contagion derived from the COVID-19
pandemic.

The team: Valdecilla Virtual Hospital, Santander, Spain is a
nonprofit, charitable organization that offers instructor and
clinical training courses with tuition. It is an educational institute
accredited by the American College of Surgeons and affiliated
to the Center for Medical Simulation, Boston, USA. Its aim is to
achieve superior clinical education programs, enhance patient
safety, and promote simulation (7).

The instructional design model followed the Analysis, Design,
Development, Implementation and Evaluation (ADDIE) model

®).

Analysis: Unstable heart disease is one of the most common
reasons for presentation to the emergency department and was
identified as a point of special interest among the target students
(9). This type of visit allows participants to effectively interact, but
does not require a large number of interventional maneuvers
that would be unfeasible to conduct from their homes.

Design: Delivery methods and types of learning activities were
selected. Zoom was chosen as a widely available, straightforward
platform that allows users to switch back and forth between
different types of teaching methods (e.g., live video feed, lectures,
small group discussions). Participants connected remotely to a
live simulated emergency room, and attended simulated patients
while interacting with other caregivers who were present in the
scenario. Simulated interactions were followed by an instructor-
led debriefing to reflect on clinical performance (Figure 1).

Development: This included creating the instructional content,
a prototype, and assessment instruments. Learning objectives
were both clinical (establishing the initial approach and
providing training on the key premises and complications of
the unstable cardiac patient) and behavioral (leadership and
effective communication in emergency situations). The prototype
included the following phases:

Pre-briefing: this was intended to establish a psychologically
safe container that allowed trainees to engage actively in
simulation and to display meaningful learning behaviors during
post-simulation debriefing conversations (e.g., openly discuss
errors or divergent ideas without fear of negative implications)
(10). During this phase, the instructor introduced the simulation
learning experience and set the tone for the rest of the session,
specifically: 1) clarifying objectives, environment, roles,
confidentiality, and expectations; 2) establishing a fiction contract
(i.e., reaching a collaborative and explicit agreement among
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Figure 1. Course timeline

instructors and trainees to commit to playing fair with respect to
fidelity and realism); 3) housekeeping (e.g., platform instructions
for the videoconference, agenda, breaks); and 4) expressing
commitment to respecting learners and understanding their
perspective (11).

Introduction to the clinical environment and distance
interaction: In this phase, participants connected live to the
emergency room to meet the nurse and resident who were
assisting them in carrying out tasks during the scenario, and
to observe how the instructor interviewed a patient. They also
became familiar with monitors, requesting additional tests, and
calling for assistance. Interactive Zoom platform features were
also explained to the participants.

Case briefing and clinical scenario: Two participants saw the
patient in each case, and the others participated as observers.
One of the instructors briefly introduced the case and then two
participants interacted remotely with the patient and healthcare
providers who were on site at the simulated emergency room.

Debriefing: Instructors and learners reflected on the simulation
experience with the purpose of moving toward assimilation
and adaption of learning in future situations (Figure 2). In the
debriefing, we used the good judgment method that takes
into account the expert opinion of the instructors, while
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simultaneously valuing the unique perspective of the trainees
in order to learn what drives their behaviors, so that both their
mistakes and successes can be understood (12).

Summary: At the end of each session, we collaborated with
participants to summarize take-away messages that may improve
their practice.

Results

Between July 1 and 22, 2020, we ran seven courses. Each one
consisted of a two-hour session on two consecutive days. There
were 44 participants whose ages ranged from 26 to 53 years
(average=40), 62% identified as female, and 68% reported
working in the emergency department, 19% in the cardiology
unit, 7% in primary care, and 5% in internal medicine. Two
simulation technology specialists participated. One assisted
with the online platform and the other controlled the
mannequin and live audiovisual settings during simulations.
The nurse and resident not only prepared the cases but also
acted as healthcare providers in order to help participants
attend the patient and meet the objectives of the simulation.
One instructor assisted with the clinical aspects of the cases
and co-debriefed, while the other kept participants oriented
and led the debriefing session. High-fidelity simulators from



Eurasian J Emerg Med.
2022;21(2): 126-31

Alonso et al. Implementing a Simulation-Based Distance Learning Model

different vendors were used for the cases, while the room set-
up resembled a tertiary hospital emergency room (Figure 1).
Each course simulated four different cases. Two had a “linear
structure” in which the patient developed clinical complications
and participants diagnosed and treated them in real time with
no interruptions. The other two cases were paused twice to
facilitate in-action reflection and to discuss patient care and the
diagnostic and therapeutic measures to be taken, regardless of
participants’ performance. Pauses lasted three to five minutes
and the simulated providers took care of the patient who
remained stable. When participants fulfilled the objectives, the
instructor terminated the case.

Metrics: We evaluated the content validity, feasibility and
acceptability of the model, as follows:

Content validity is the extent to which the content of a simulation
is representative of the knowledge or skills that have to be
learnt for application in the real environment. The course was
coordinated by two clinical educators. We applied a modified
Delphi technique using four sequential interviews combined
with three pilot programs to define the aspects of the simulated
environment, including the emergency room environment,
patient characteristics, monitoring, equipment, simulated
providers, teleconferencing, telephone communications and
complementary tests available (12). Three physicians (two
emergency room and one intensive care), four cardiologists,
two nurses, one nurse assistant, three simulation specialists
and two educators participated, all of whom had between five
and twenty years of experience in designing simulation-based
courses. Everyone had to be in agreement for a component to be
incorporated into the simulation model.

Participants
Zoom session

Simulated providers
Mannequin
Zoom meeting (augdi

Feasibility evaluates all relevant project factors to determine
whether the plan of action is likely to produce the anticipated
result. We analyzed the benefit of the operational, technical,
financial, and educational capabilities of the project in terms of
economics and organization.

Acceptability explores participants’ experience with the model,
the perceived realism, and their opinion on whether it efficiently
achieves the desired teaching goals. The results of an anonymous
survey (Figure 3) completed at the end of the course showed that
they judged the distance training model to be realistic (92%), easy
to use (95%), well-organized (94%), an engaging educational tool
(94%), and desirable for practicing in the future (94%). The survey
contained some open-ended questions in which the learners
could comment on relevant aspects of the course. Table 1 shows
some representative comments shared by participants at the end
of the session.

Discussion

Due to the COVID-19 pandemic, remote learning simulation has
become a new element for simulation in university hospitals.
The performance of this new model and possible difficulties are
reviewed below.

Evaluation: We included formative assessment to facilitate
learning, using the good judgment method during debriefing
to reflect on participants’ performance. This helped reveal the
internal frames of trainees (including knowledge, assumptions,
and emotions) that drove their actions during the cases (13-16).
The instructor helped participants to maintain or reframe those
drivers, and to take action to maintain results or achieve better
outcomes in the future (1).

Instructor 1
Instructor 1
Zoom session )
Instructor 2

Tests results
Faculty on phone

T

Video feed live

Picture in picture

Simulator vital signs control

Instructor 2

Figure 2. Technical assembly

Simulation technicians
Zoom session
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Table 1. Participants’ comments

Methodology

“Cases were surprisingly interactive!

“The novelty is doing everything virtually! And I love the take-home final messages!
“Quite a fun and novel mini cardio review!”

“I managed to understand the complexity of making critical decisions”

Dynamics groups of job

“I find the “mini-room” tool very useful to pause and think”

“Being from the same hospital, it’s an opportunity to practice together”

“I realize how important it is to have an explicit leader!”

“What | liked the most about the course were the small pauses to discuss with the rest of the colleagues who are
watching the case from outside, and therefore they have more time to think”

Duration

“I would not mind if it was longer, maybe sessions lasting a few weeks.”
“Time flew by!”
“It was a bit short, considering that online interaction takes some more.”

Technical aspects

“Transfer of complementary tests (especially with ultrasound) take time to upload”
“Do any writing and images on the virtual white board”

“We had no problem with the connection!”

“Patient voice sometimes was difficult to understand”

Satisfaction rating

100%

9

2

8

2

2

5

A

2

3

2

2

2

1

2
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Figure 3. Satisfaction rating

Hurdles

debriefing. Key elements to address these issues were setting
and discussing expectations, modeling the interaction with the

Technology: A hidden danger was viewing simulation solely as
technology, since it does not facilitate learning alone. Simulation
is an educational methodology and once the learning needs are
identified, the instructional design must be properly planned and
the technology must then be appropriately aligned to achieve
the objectives [Technological Pedagogical Content Knowledge
(TPACK) Framework] (17,18). Most of the challenges were related
to the participants’ equipment, especially connection issues and
background noise during the sessions.

Maintaining an engaging learning environment: The main
challenges were creating experiences that are realistic for the
participants and facilitating involvement during cases and
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simulated providers during the scenario, being able to talk to the
patient and observing changes in vital signs online, encouraging
people to speak up, and fostering respectful disagreement. It
was also important to discuss the origin of the cases, and to
interact in a high-fidelity environment that resembles a “real
scenario” with medications, defibrillators, monitoring, and other
commonly used elements.

Where to start: The basic principle is to generate a training
tool that maintains the essence of simulated clinical practice
but which allows participants not to be personally present in
the simulation room in order to guarantee their safety in the
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midst of the COVID-19 pandemic. This model can achieve
positive results using remote clinical simulation combined with
traditional simulation technology to address the training needs
of healthcare organizations.

Conclusion

Distant learning combining on-site simulation technology
with teleconferencing software based on experiential learning
principles is feasible and easy to implement. This modality
is well-accepted by participants for acute care training in the
emergency room. These results may encourage the educational
community to develop more programs using this new approach
of “remote patient care” not only during pandemics, but also in
our daily work. It seems likely that this new model will be able to
facilitate future learning courses in the health field.
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Abstract
Aim: The aim of this study was to examine the basic mechanisms that play a role in the acute nephrotoxicity caused by diclofenac sodium.

Materials and Methods: Only water was given to the control group; however, the diclofenac sodium group was group intoxicated by giving
water-soluble, 240 mg/kg, oral single dose diclofenac sodium. After 24 hours, all animals were sacrificed and histopathological analyzes
were performed. The levels of spesific biomarkers [vascular endothelial growth factor (VEGF), nuclear factor-kappa B (NF-kB), matrix
metalloproteinase-9 (MMP-9), metalloproteinase tissue inhibitor-1 (TIMP-1) and carcinoembryonic antigen (CEA)] that may be related to the
nephrotoxicity mechanism were evaluated.

Results: As a result of biochemical analysis, we found that VEGF, TIMP-1, NF-kB and CEA levels were significantly higher and MMP-9 levels
were significantly lower in diclofenac sodium group compared to control group. Nephrotoxicity related histopathological changes were
observed in the sections of diclofenac sodium group.

Conclusion: This study has shown that the biomarkers we evaluated in the diclofenac sodium-induced acute high-dose intoxication model we
created can help us to identify the nephrotoxicity and to explain the nephrotoxicity mechanism with the three main steps (the hemodynamic-
related pathway, the inflammation-related pathway, and the oxidative stress-related pathway). With a simple version of this panel adapted to
emergency departments, we may be able to diagnose diclofenac sodium-related nephrotoxicity.

Keywords: Diclofenac sodium, intoxication, nephrotoxicity

Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs) are frequently
preferred drugs with their analgesic and antipyretic properties.
They are also widely used in acute and chronic inflammation (1).
Diclofenac sodium as a NSAID inhibits cyclooxygenase (COX) also
known as prostaglandin endoperoxide synthase, reversible. Thus,
it shows analgesic and anti-inflammatory activity by reducing the
production of prostaglandin and thromboxane A2 (2). In addition
to being a non-selective (both COX-1 and COX-2 enzymes)

inhibitor of COX, diclofenac sodium causes a decrease in the level
of leukocyte intracellular free arachidonic acid. This situation is
associated with the decrease in fatty acid levels released from the
cell 3).

SimilartoallNSAIDson the market, diclofenacsodiumiscommonly
available over the counter, which may be the main reason for
the increase in overdose-related organ damage cases (4). People
with acute overdose due to diclofenac sodium may have serious
clinical manifestations such as convulsions, metabolic acidosis,
coma, acute renal failure and acute liver failure (5). Although
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some progress has been made in understanding diclofenac
sodium-related mechanisms of organ toxicity, the pathways in
the process of renal toxicity have not been fully elucidated (6).
It is possible to classify the mechanisms that are thought to be
associated with acute damage mainly under the following 3
headings; hemodynamics associated pathway (renal perfusion
disorder), immune-mediated inflammation of the interstitium
(Acute interstitial nephritis or Glomerulopathy) and oxidative
stress (OS) (6-8).

Vascular endothelial growth factor (VEGF) is a powerful
endothelial cell mythogen that supports angiogenesis, increases
vascular permeability and is chemotactic for monocytes. VEGF
embryogenesis plays an important role in placenta growth, tumor
growth, diabetes, wound healing, inflammatory response and
tissue regeneration. VEGF, a glycoprotein of 45 kDa, is synthesized
in podocytes and tubular epithelium. Antiprostaglandin activity
and vasoconstriction due to non-selective COX enzyme inhibition
cause hypoxia that increases VEGF. Although it is known that
hypoxia is the main stimulation that increases VEGF synthesis;
factors such as prostaglandins, mechanical stress, hyperglycemia
and reactive oxygen species (ROS) are thought to cause an
effect in the same direction (9). Conversely, VEGF levels were
found to decrease in antineoplastic-related nephrotoxicity with
endothelial and glomerular damage (10).

Nuclear factor-kappa B (NF-xB) is a nuclear transcription factor
that acts as an inflammatory regulator. NF-kB induces the
release of inflammatory mediators that play an important role
in the OS-related damage mechanism, especially TNF-a. (11).
With this activation of NF-xB, it is thought that it plays a role in
the formation of nephrotoxicity by leading the cell to apoptosis
and death (12). Likewise, in the diclofenac-induced intoxication
model, it was observed that NF-xB activation and NF-kxB-
dependent proinflammatory cytokine production were induced
in mice. This process led to apoptosis of kidney cells (13,14).

Matrix metalloproteinases (MMP) is a family of enzymes
synthesized in the kidney from glomerular cells, mesenchymal
cells and tubular epithelium (15). The MMP enzyme family
consists of four different groups: collagenases (MMP-1, -8, -13,
-18), stromelins (MMP-3, -7, -10, -11, -12), gelatinases (MMP-
2, -9) and membrane type MMPs (MT-MMP-14, -15, -16, -17)
(16). Among these, MMP-9 has been shown to increase in
experimentally created nephrotoxicity and renal fibrosis (17).
The main reason for this increase is that MMP-9 is induced
by increased TNF-a in case of OS. Metalloproteinase tissue
inhibitor-1 (TIMP-1) has been defined as the main inhibitor of
MMP-9. MMP-9 and TIMP-1 are cytokines that play an important
role in the formation of inflammation in the parenchymal
organs. It is also known that the balance between these two

biomarkers is disturbed in the disease settings accompanied
by renal scarring, which is associated with drugs and diabetes,
especially immunosuppressives (18). Carcinoembryonic antigen
(CEA) is a glycoprotein that plays a role in cell adhesion. CEA
is normally produced in gastrointestinal tissue during fetal
development, but production stops before birth. Today, it is
used as a tumor marker for the diagnosis and treatment of
adenocarcinoma and colorectal cancers (19). It is usually found
at very low levels in the blood of healthy adults. In contrast, CEA
‘serum levels’ was found to be abnormally high in cases such
as hepatic cirrhosis/inflammation, cardiometabolic diseases,
pulmonary emphysema, rectal polyps, colon inflammation
and chronic kidney diseases (20-22). The increase in CEA in
these non-neoplastic diseases is thought to be associated with
inflammation (23).

In our study, we aimed to create a setting of oral, high dose
diclofenac sodium intoxication for suicidal purposes that
we often encounter in the emergency departments. In the
literature, nephrotoxicity patients due to chronic and therapeutic
diclofenac sodium intake were examined but the mechanism of
nephrotoxicity was not clearly explained (24,25). Our main goal
in our study was to evaluate the roles of specific biomarkers in
the diagnosis of diclofenac sodium-induced nephrotoxicity and
to define the main steps of the nephrotoxicity mechanism using
these biomarkers. For this purpose, we evaluated the levels of
biomarkers (VEGF, NF-xB, MMP-9, TIMP-1, and CEA) within 24
hours that may be related to the nephrotoxicity mechanism.

Materials and Methods

The study was started with the permission obtained from Kafkas
University Local Ethics Committee for Animal Experiments (KAU-
HADYEK/2020-025). A total of 14, 4-6-month-old female Wistar
Albino breed rats were used in the study. All animals were fed
as ad libitum. The rats were housed in an environment with an
automatically adjusted light with a 12/12 hours cycle of light/
dark. Before starting work, the rats were kept for seven days for
the adaptation process. After the adaptation process, the rats
were divided into two groups, with 7 rats in each group. We
referred to the study of Dass (26) for toxication model. Diclofenac
sodium tablet (Dicloron®, Deva 50 mg tablet) was used in this
study.

Groups;
Control group: Only water was given orally.

Diclofenac sodium group: The group intoxicated by giving water-
soluble, 240 mg/kg, oral single dose diclofenac sodium.

24 hours after the application of diclofenac sodium, kidney
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tissue samples required for analysis were collected after animals
were sacrificed through the use of cervical dislocation under
anesthesia [ketamine hydrochloride (75 mg/kg) (Ketalar®, Pfizer,
New York, United States), and xylazine (15 mg/kg) (Rompun®,
Bayer, Leverkusen, Germany) intramuscular] in accordance
with ethical rules. After the kidney tissues were homogenized,
they were centrifuged at 3000 rpm and their homogenate was
separated. The separated homogenates were placed in Ependorf
tubes and stored at -20 °C until the time of analysis.

Biochemical Analysis

Tissue samples were homogenized with phosphate buffer
(pH=7.4) and then, centrifuged at 3000 rmp for five minutes.
The homogenates obtained were stored at -20 °C until the time
of analysis. Total protein analysis and gram protein calculation
was performed according to the method developed by Lowry
et al. (27) from the homogenates of kidney tissue. VEGF, NF-xB,
MMP-9, TIMP-1, and CEA analyses were done according to the
kit procedure using the commercial ELISA kit (ELISA- YL Biotech
Company, Shanghai, China). The data taken after the ELISA
measurement were calculated with the previously determined
protein analysis data and the data were given in grams of
protein. Serum creatinine values were measured at the end of 24
hours to evaluate renal functions. To explain the nephrotoxicity
mechanisms associated with diclofenac sodium, biomarkers
were associated with three basic steps: hemodynamics-related
pathway, inflammation-related pathway, and 0S-related pathway.

Histopathological Analysis

Renal tissue samples collected from the experimental rats were
fixed in neutral buffered 10% formalin. Following routine tissue
follow-up procedures, sections with a thickness of 4 ym were
taken from the prepared paraffin blocks. Hematoxylin and
eosin (H&E) stain was applied to the sections to identify the
histopathological changes.

Statistical Analysis

Unpaired t-test analysis was conducted for all the biochemical
parameters to test whether there is a difference between the
two groups. An experiment-wise p value of <0.05 was deemed to
be statistically significant throughout the study. All the analyses
were conducted using GraphPad 8.1 (GraphPad Software Inc.,
San Diego, CA, USA).

Results

Biochemical Results

VEGF, NF-kB, MMP-9, TIMP-1, and CEA parameters determined
as a result of the analyses were given in Figure 1A-E, respectively.
VEGF levels, which played an important role in renal perfusion,
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were higher in the diclofenac sodium group compared to the
control group. We found that this difference between the two
groups was statistically significant (p=0.001). When MMP-9 and
its inhibitor TIMP-1, which play a role in the OS-related damage
mechanism, were examined; we found that the mean MMP-
9 levels were lower in the diclofenac sodium group compared
to the control group. This difference between two groups was
statistically significant (p=0.003). TIMP-1 levels were statistically
significantly higher in the diclofenac sodium group than in the
control group (p=0.007). We found that average levels of NF-kB,
another OS-related biomarker, were also higher in the diclofenac
sodium group. This difference was statistically significant
(p=0.006). We found that CEA levels, which are biomarkers
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Figure 1. Means and Standarts Errors of the two groups for
biochemical parameters (A, B, C, D, E). *p=0.006, **p=0.002,
***p=0.001, #p=0.007, ##p=0.003
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inhibitor-1, VEGF: Vascular endothelial growth factor, NF-kB: Nuclear
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associated with inflammation, were statistically significantly
higher in the diclofenac sodium group than in the control group
(p=0.002). We also found that the creatinine values measured at
the end of the experiment in the diclofenac sodium group were
significantly higher than the control group [the mean difference:
0.48, 95% confidence interval (Cl): 0.39-0.57; p<0.001].

Histopathological Results

In histopathological examinations, no pathological finding
was observed in the sections belonging to the control group,
except mild congestion and erythrocyte extravasation, which
were thought to be related with resection. Additional to mild
congestion, interstitial edema and mixed type inflammatory
infiltrate containing interstitial neutrophils and lymphocytes
were observed in kidney histopathology of rats induced with
diclofenac sodium. Focal tubular damage and degenerative
changes were also detected in these histopathological sections of
diclofenac sodium group (Figure 2).

Discussion

The primary outcome of this study was to explain the basic
mechanisms that play a role in the nephrotoxicity model due to
acute high dose diclofenac sodium intake that we have created in
rats. Forthis purpose, we evaluated three main mechanismswhich
are the most associated with non-steroidal anti-inflammatory
drugs (NSAID) nephrotoxicity; the hemodynamic-related pathway
(renal perfusion impairment), the inflammation-related pathway,
and the OS-related pathway. In order to evaluate the role of these
classified mechanisms in diclofenac sodium nephrotoxicity, we
investigated the biomarkers associated with these pathways.
We examined the level changes of these biomarkers in a short
period of 24 hours, which provide easy use in emergency services
because they are produced as a kit.

Figure 2. Kidney histopathology: A) Control group shows normal
kidney morphology with minimal congestion and erythrocyte
extravasation (H&E staining, x200). B) Diclofenac sodium induced
nephrotoxicity group shows interstitial edema and mixed type
inflammatory infiltrate containing interstitial neutrophils and
lymphocytes (H&E staining, x400). Focal tubular damage and
degenerative changes were also detected in these histopathological
sections (white arrows)

H&E: Hematoxylin and eosin stain

Diclofenac sodium, as a NSAID, is a highly used drug that is sold
as analgesic and as antipyretic, both as prescription drugs and
over the counter purchases (3). This is also the main reason
why we often encounter diclofenac sodium-related toxicity
cases in emergency departments. Although the potential to
cause multiorgan toxicity of diclofenac sodium is known, its
mechanisms remain unknown (8). In studies in the literature,
it was agreed that the main cause of the diclofenac sodium-
related acute kidney injury setting may be perfusion disorder
developed as a result of vasoconstriction (4,28). This condition
was associated with antiprostaglandin activity caused by non-
selective COX enzyme inhibition, which is the most fundamental
feature of diclofenac sodium (29). In this mechanism, defined as
“hemodynamics-related pathway”, hypoxia is the main stimulant,
and the role of VEGF released in response to hypoxia has often
been studied in the literature (30,31). Various growth factors
and cytokines, such as epidermal growth factor, are active in the
expression of VEGF in transformative growth factor f (TGF-p),
platelet-induced growth factor (PDGF), insulin-like growth factor
I (IGF-1), angiotensin II, interleukin-1 (IL-1) and IL-6. VEGF can also
be induced by prostaglandins, mechanical stress, hyperglycemia,
protein kinase C (PKC) and ROS (32). In renal tissue with diclofenac
sodium-induced nephrotoxicity, the main cause of the increase
in VEGF has been associated with hypoxia (33). There are studies
in the literature showing that there may be an increase in VEGF
levels in drug-related nephrotoxicity models (34-37). However,
there is no NSAID-related acute high dose toxicity data in the
literature. Similar to our study, Kaur and Sanyal (38) applied
diclofenac sodium at a dose of 8 mg/kg per oral (18 weeks). At
this dose of diclofenac sodium intake, VEGF levels were found
to be low, similar to the control group. In our study, we found
that VEGF levels were significantly higher in acute diclofenac
sodium toxicity group. We believe that this increase in VEGF
levels in our study may be a guide for understanding the main
“hemodynamic and circulatory-related” toxicity mechanism in
diclofenac sodium-related nephrotoxicity.

Cytochrome P450 mediated metabolization of diclofenac
sodium is an inducer for ROS production (25). Increased ROS
triggers the formation of OS reactions, thus damaging cellular
macromolecules and leading to cell death (39). Oxidative stress is
one of the main pathways in the mechanism of kidney damage.
There are studies indicating that there is up-regulation in the
activity of NF-xB in many cells due to damage caused by the 0S-
related ROS response (40,41). In our study, we found that NF-xB
increased significantly in the group developing nephrotoxicity
due to acute diclofenac sodium. In the literature, we did not
encounter a study examining NF-xB levels in acute high-dose
diclofenac sodium-induced nephrotoxicity model similar to our
study. However, a study of different nephrotoxicity models linked
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to cadmium and chemotherapeutics has shown that levels of NF-
KB increase in toxicity groups (42).

Other biomarkers we examined in our study due to their activities
in the OS-related nephrotoxicity mechanism were MMP-9 and its
inhibitor TIMP-1. It has been stated in the literature that TNF-a,
one of the cytokines known as the OS marker and found to have
increased in the diclofenac-induced renal toxicity, induced the
release of MMP-9 (24). It can be observed that MMP-9 levels
vary in different ways as the clinical situation of acute kidney
injury changes. In their study, Caron et al. (43) found that MMP-9
levels increased in AKI due to ischemia perfusion damage, while
TIMP-1 levels decreased. However, this picture can be reversed
in chronic kidney diseases associated with glomerulosclerosis or
tubulointerstitial fibrosis. Sharma et al. (44) found that MMP-9
levels decreased and TIMP-1 levels increased in the unilateral
ureteral obstruction model they created in their study. Unlike
the literature, we found that MMP-9 levels were low and TIMP-1
levels were significantly higher in the nephrotoxicity-related AKI
model we created in our study.

Inflammation is known to be one of the main mechanisms
involved in the development of acute kidney injury process.
While nephrotoxic drugs generally cause inflammation in
the glomerulus, proximal tubules and surrounding cellular
matrix, it is known that in NSAID-induced nephrotoxicity
acute interstitial nephritis also play a role in this process (45).
However, this process, which is associated with drug-related
inflammation in the literature, has often been associated
with chronic NSAID usage (46). CEA, which we examined in
our study, is widely used as a tumor marker. However, there
have been recent studies that CEA levels are also high in
low-grade chronic inflammation-related conditions such
as atherosclerosis, type 2 diabetes and metabolic syndrome
(47,48). It is thought that this low-grade chronic inflammation
process, which is also seen in chronic kidney diseases,
may explain why CEA shows high blood levels (49). In our
study, we believe that high CEA levels are associated with
‘inflammation-related pathways’ in diclofenac sodium-related
nephrotoxicity. However, the increase in CEA levels we found
occurred in a short period of 24 hours, and it occurred in a
much shorter time compared to the chronic inflammation
process mentioned in the literature.

Conclusion

This study has shown that the biomarkers we evaluated in the
diclofenac sodium-induced acute high-dose intoxication model
we created can help us to identify the nephrotoxicity and to
explain the nephrotoxicity mechanism with the three main
steps. Of these biomarkers, a statistically significant decrease
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has been observed in the MMP-9 levels in the diclofenac sodium
group compared to the control group whereas there has been a
significant increase in the VEGF, TIMP-1, NF-xkB and CEA levels
in the diclofenac sodium group compared to the control group.
With a simple version of this panel adapted to emergency
departments, we may be able to diagnose diclofenac sodium-
related nephrotoxicity and refer patients to appropriate centers.
In addition, in the light of the parameters we examine, we think
that understanding the basic mechanisms that play a role in the
diclofenac sodium-related kidney injury can be a guide in the
research for specific treatments.
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Abstract

Aim: Renal colic pain is one of the most common agonizing forms of pain that is frequently treated in emergency departments. Computed
tomography (CT), which is used for the detection of kidney stones, is a costly application. Therefore, scoring systems that predict stone have
been developed. This study was conducted to investigate the diagnostic accuracy of the Modified STONE Score (MSS) to predict stones.

Materials and Methods: Among those who applied to the emergency department with renal colic pain, patients with CT were examined.
Three hundred and thirty-seven patients included in the study were divided into two groups as those with and without kidney stones. It was
examined whether there was a difference between these two groups in terms of personal, seasonal, laboratory findings and MSS.

Results: We found that ureteral stone history, pain duration less than 6 hours, presence of hematuria and nausea/vomiting, C-reactive
protein (CRP) value below 0.5 mg/dL, The MSS above 9, age <50 years were factors that increase stone. The MSS was significantly high in the
stone-detected group. When the STONE score is calculated for all patients and divided into three groups (low, moderated, and high modified
STONE scores), the prevalence of ureteral stones increases towards the high MSS group.

Conclusion: We found that the modified STONE score was quite successful in predicting ureteral stones. We determined that emergency
physicians can diagnose stones using this score and avoid unnecessary CT. The diagnostic value of this score may increase when nausea/

vomiting factor is added.

Keywords: Modified STONE Score, urinary tract stones, emergency departments

Introduction

Renal colic pain is a painful urologic case caused by the
presence of stones in the urinary tract. Typically, the pain is
blunt, continuous, and excruciating, with abrupt onset at the
costo-vertebral angle, radiating to the groin and genitals (1).
Renal colic pain affects more than 1 million patients who visit
hospitals due to complaints from it each year (2) AlImost half of
these patients revisit hospitals within five to seven years after
the first visit. More than 70% of kidney stone occurrences are
observed in people aged 20 to 50 years, and the incidence in
men is about two times higher than in women (3-5). In Turkey,
the prevalence of ureteral stones was reported at approximately
14% (6).

Urinalysis, laboratory tests and imaging methods such as
ultrasonography (USG) or computed tomography (CT) are used in
renal colic. Although USG can accurately detect hydronephrosis
and perinephricfluid, it has low sensitivity in showing and locating
kidney stones (7). Non-contrast CT is the gold standard imaging
method in the initial diagnosis of patients with ureteral stones
(8). In recent years, CT with a sensitivity of 96.6% and a specificity
of 94.9% has been the first-choice method as it can detect any
hydroureter, hydronephrosis or ureteral edema associated with
the location and size of the stone (8,9). Unlike USG, CT exposes
patients to high levels of radiation and increases the long-term
risk of cancer (10-13). It is estimated that there are new cancer
patients due to unnecessary abdominal and pelvic CT scans (14).
Therefore, various scoring systems such as STONE score, Modified
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STONE Score (MSS) and CHOKAI Score have been developed to
prevent unnecessary CT use and thus reduce radiation exposure
in patients with ureteral stones (15-17). The STONE score has a
sensitivity of 71.7% and a specificity of 64.7%, while the sensitivity
and specificity of the MSS are reported as 87.7% and 70.6% (17).
For this reason, many researchers preferred to use MSS.

Although there are many studies on the STONE Score in the
literature, there are few studies evaluating the MSS. This study
was conducted to investigate the diagnostic accuracy of the MSS
and its ability to predict the presence of ureteral stones.

Materials and Methods

This study was designed as a single-center, retrospective
observational study and it was carried out in izmir Bozyaka
Training and Research Hospital which has a capacity of 700 beds
and an annual average of 200,000 patients. Inclusion criteria
for patients were: Applied to emergency department between
January 2019 and January 2020, aged 18 and older, had CT scans
and diagnosed with renal colic in the emergency department. The
person choosing the patient was blind to the study and just did
this job. Exclusion criteria for patients were: Being younger than
18 years old, not having a CT scan, having a history of trauma,
presence of active malignancy, presence of known renal disease
(creatinine >1.5 mg/dL), patients with unavailable or missing
laboratory data, presence of leukocytes in urine microscopy and
having fever more than 37.7 °C. Demographic data (age, gender,
season of application) were retrieved using the hospital information
management system database. The diagnosis of patients who
came to the hospital with renal colic complaints, was made by
anamnesis, physical examination, laboratory findings, abdominal
USG and/or abdominal tomography. The patients included in the
study were divided into two groups as those with and without
ureteral stones. MSS was used in patients with ureteral stones. The
MSS is calculated according to the values: Gender (male-3 points),
duration of pain (<6 hours-3 points), presence of hematuria (6
points), previous stone history (2 points), C-reactive protein (CRP):
<5 mg/L-2 points. Afterwards, the patients were divided into three
groups as low risk between 0-4 points, medium risk between 5-9
points, and high risk between 10-16 points. In addition, as in the
study of Kim et al. (16), we determined the optimum cut-off value
for MSS as 10. According to this cut-off value, we divided them into
two groups as MSS positive and MSS-negative. The accuracy rate in
the prediction of ureteral stones was examined in all groups.

Statistical Analysis

SPSS 26.0 (IBM Corp., Armonk, NY, USA) program was used in
the analysis of variables. Whether the data were suitable for
normal distribution was evaluated with the Shapiro-Wilk test.

Independent-samples t-test was used together with Bootstrap
results to compare two independent groups with each other
according to quantitative data. Mann-Whitney U test was used
in conjunction with Monte Carlo results. Pearson chi-square
test was tested with Monte Carlo Simulation technique to
compare categorical variables with each other. Column ratios
were compared with each other and expressed according to
Benjamini-Hochberg corrected p value results. Odds ratio with
95% confidence intervals was used to compare patients with
and without a risk factor. In order to determine the causal
relationship of the presence of ureteral stone with explanatory
variables, logistic regression test was tested with the Enter
method. Sensitivity and specificity ratios were analyzed by
receiver operating curve (ROC) curve analysis to determine the
relationship between the real classification and the classification
calculated with the cut off values according to the MSS, age and
CRP variables. Quantitative variables were shown in the tables as
mean (standard deviation) and median (percentile 25/percentile
75), and categorical variables as n (%). Variables were analyzed at
95% confidence level, and p value less than 0.05 was considered
statistically significant.

Results

Of 1165 patients admitted to the emergency department with
suspected acute renal colic, 337 met the inclusion criteria
(Figure 1).

Number of patients with suspected
acute renal colic: 1165

Number of patients

- e
ﬂ without CT: 567

Number of suspected patients with
acute renal colic after CT: 598

Number of patients excluded from the
study:

18 patients- because of trauma

U 13 patients- because of malignancy
—_—
97 patients- because of renal disease
(Cr>15)

Number of patients included
in the study: 337

ZN

Number of patients
diagnosed with ureteral
stones: 237 (% 70.3)

82 patients- because of none or
missing laboratories

17 patients- because of fever

34 patients- because of pyuria

Number of patients
diagnosed without
ureteral stones: 100 (%
29.7)

N\

Number of
patients

Number of
patients with an
diagnosed as a alternative
normal: 59 (% diagnosis: 41 (%
17.5) 12.2)

Figure 1. Flow diagram of the study
CR: Creatinine, CT: Computed tomography
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In this study, the median (percentile 25/percentile 75) age was
41 (33/52) and the number of male patients was 226 (67.1%).
Pain duration was less than six hours in 59.3% of the patients,
and it was accompanied by nausea and/or vomiting in 55.5%.
Those with a history of ureteral stone in the past were 41.2%.
The most common laboratory finding was hematuria with 70.0%.
According to CT scan findings, ureteral stones were detected in
237 (70.3%) patients. History of ureteral stone, pain duration less
than 6 hours, presence of hematuria, CRP value below 0.5 mg/
dL, and STONE score above 9 were significantly more common
in the group with ureteral stones (p<0.001). In addition, a
statistically significant difference was found in the stone-
detected group compared to the stone-free group in terms of
age (<50) and the presence of nausea and/or vomiting (p=0.011,
p=0.008). While the median (minimum/maximum) value of the
MSS was 12 (11/14) in the stone-detected group, it was 4.5 (3/6)
in the other group, and the difference between the groups was
statistically significant (p<0.001). No significant difference was
found between the groups in terms of leukocyte count (<12.000
cells/mL), BUN (<26 mg/dL) value and creatinine (<1.2 mg/dL)

value, the time for application to hospital and gender (p>0.05)
(Table 1), (Figure 2). Logistic regression test revealed that 3 factors
were statistically significant (p<0.001): Age <50 [odds ratio
(OR)=5.542], presence of nausea and vomiting (OR=6.83), MSS
>9 (OR=100.048) were associated with the incidence of renal
stone (Table 2).

According to the MSS, 233 (69.1%) patients were in the high-risk
group, 56 (16.6%) patients in the moderated risk group, and 48
(14.2%) patients in the low-risk group. The prevalence of ureteral
stones was 227/233 (97.4%) in the high-risk group, 10/56 (17.8%)
in the moderated-risk group, and 0/48 (0%) in the low-risk group.
As we move from the low-risk group to the high-risk group, the
prevalence of ureteral stones increases (Figure 3).

When the MSS cut-off value was accepted as 10, those with MSS
9 and below were called MSS-negative, those with MSS 10 and
above were called MSS-positive. The relationship between the
diagnosis of renal stones and the diagnosis of alternative diseases
between these two groups is shown in Figure 4.

Modified STONE Score AGE CRP
100 100 e 100 —
80 80 i 80 L
sensitwity: 77,2 f
g 60 2 6ok . g:teetrl\ﬂtr‘\'yég]u ‘ £ 60 Sensitivity 65,0
= 2 — 2 Specificity. 63.0
@ B . ‘@ Criterion - 50,4
< c = —
g 40 & 40 / g 40
20 20 20
0 P P I SR A | 0 1 | 0 1
o] 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
100-Specificity 100-Specificity 100-Specificity

Figure 2. ROC curves about Modified STONE Score, age and CRP level of the patients

ROC: Receiver operating characteristics, CRP: C-reactive protein

Alternative diagnoses [EUretal stone
97,4%

39,6%

32,1%

18,5%

0,0% 1,7%

Low-risk Moderate-risk High-risk

n=48) (n=56)

Figure 3. Comparison of patients with low, moderated and high
modified STONE Scores in terms of detection of ureteral stones and
alternative diagnoses
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Alternative diagnoses [ Uretal stone
97,4%

35,6%

MSS-Positive (MSS >9)

Figure 4. Comparison of patients with positive and negative
modified STONE Scores in terms of detecting ureteral stones and
alternative diagnoses

MSS: Modified STONE Score
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Table 1. Comparison of demographic data, laboratory findings, Modified STONE Score findings of patients with and without ureteral

stone

Total Patients without stone Patients with stone
p value

(n=337) (n=100) (n=237)
Age, median (q1/q3) 41 (33/52) 43 (35/56) 40 (32/50) 0.011"
Gender, n (%)
Female 111 (32.9) 40 (40.0 71 (30.0) 0.077¢
Male 226 (67.1) 60 (60.0) 166 (70.0)
Season, n (%)
Autumn 73 (21.7) 21(21.0) 52 (21.9) )
Winter 87 (25.8) 30 (30.0) 57 (24.1) 0354
Spring 69 (20.5) 15 (15.0) 54 (22.8)
Summer 108 (32.0) 34 (34.0) 74 (31.2)
Pain duration, n (%) <0.001¢
<6 200 (59.3) 25 (25.0 175 (73.9)* 8.5 (4.9-14.5)%%
>6 137 (40.7) 75 (75.0)° 62 (26.2)
Nausea, vomiting, n (%) 0.008¢
No 150 (44.5) 56 (56.0)° 94 (39.7) 1.9 (1.2-3.1)
Yes 187 (55.5) 44 (44.0) 143 (60.3)*
Stone story, n (%) <0.001¢
No 198 (58.8) 82 (82.0)° 116 (48.9) 4.7 (2.7-8.4)%
Yes 139 (41.2) 18 (18.0) 121 (51.1)
Hematuria, n (%) <0.001¢
No 101 (30.0) 83 (83.0)° 18 (7.6) 59.4 (29.2-120.7)R
Yes 236 (70.0) 17 (17.0) 219 (92.4)*
Creatinine, mean (SD) 1.1(0.2) 1(0.2) 1.1(0.2) 0.485!
BUN, median (q1/¢3) 31 (25/37) 30.5 (24/40) 31(25/37) 0.893¢
Urea, median (q1/93) 66.34 (53.5/79.18) 65.27 (51.36/85.6) 66.34 (53.5/79.18) 0.893
CRP, median (q1/q3) 0.4 (0.2/3.7) 1.6(0.3/7.25) 0.4 (0.2/2.8) <0.001"
WBC, median (q1/q3) 9.47 (7.59/12.07) 9.775 (7.57/13.22) 9.43 (7.61/11.39) 0.155"
STONE Score, median (q1/q3) 11(7/13) 4.5 (3/6) 12 (11/14) <0.001"
Age, n (%) 0.011
>50 91 (27.0) 37 (37.0)® 54 (22.8) AUC (SE): 0.588 (0.034)
<50 246 (73.0) 63 (63.0) 183 (77.2)
CRP, n (%) <0.001"
>0.4 146 (43.3) 63 (63.0) 83 (35.0) AUC (SE): 0.668 (0.031)
<0.4 191 (56.7) 37 (37.0) 154 (65.0)
STONE Score, n (%) <0.001"
<9 104 (30.9) 94 (94.0) 10 (4.2) AUC (SE): 0.971 (0.011)
>9 233 (69.1) 6 (6.0) 227 (95.8)

“Mann Whitney U test (Monte Carlo), “Pearson chi-square test (Monte Carlo), °*0dds Ratio (%95 confidence interval), “Receiver operating characteristics (ROC) curve analysis
(Honley & McNell-Youden index ]), AUC: Area under the ROC curve, q1: percentile 25, q1: percentile 75, "Significance according to the “patients without stones” group,

BSignificance according to the “patients with stones” group,

Significant values are shown in bold.

BUN: Blood urea nitrogen, CRP: C-reactive protein, WBC: White blood cells, SD: Standard deviation, SE: Standard error, n: Number




Gillupinar et al. Kidney Stone Diagnosis with STONE Score

Eurasian | Emerg Med.
2022;21(2): 138-45

Table 2. Odds ratio for age, presence of nausea and vomiting, and Modified STONE Score

. 0Odds ratio (95% Cl)
B SE p value 0dds ratio
Lower Upper
Age (=50) 1.712 0.459 <0.001 5.542 2.253 13.631
Nausea, vomitting 1.921 0.341 <0.001 6.830 3.504 13.315
Modified STONE Score -4.606 0.547 <0.001 100.048 34.230 292.418

Dependent variable: presence of stones, prediction rate of patients with stones=96.2, predictions of patients with non-stones=83, overall accuracy:
Multiple Logistic Regression (Method=Enter), Cl: Confidence interval, B: Regression coefficients, SE: Standard error

92.3, p model: <0.001.

Alternative diagnoses according to ureteral stone prevalence and
MSS categories are shown in Table 3.

While the imaging results were completely normal in 59 (17.5%)
of 100 (29.7%) patients who do not have ureteral stones according
to CT scans, pathologies other than ureteral stones were detected
in 41 (12.2%) patients. Other pathologies include alternative
diagnoses such as acute appendicitis, acute cholecystitis,
acute pancreatitis, ovarian cyst rupture, renal infarction,
gastrointestinal perforation, etc. (Table 4).

Discussion

This study demonstrated the applicability of the MSS in the
Turkish population in patients admitted to the emergency
department with suspected acute renal colic. Ureteral stones
were detected at a rate of 97.4% in the group with a high MSS
This result was similar with the rate of 98% found in the study of
Kim et al. (16).

History and physical examination findings are very important in
patients presenting to the emergency department, but emergency
physicians can use scoring systems as a complementary tool. It
was showed in our study that the MSS had a high sensitivity in
detecting ureteral stones. Patients with a high MSS are more
likely to have ureteral stones. For this reason, patients can be
diagnosed without the CT, USG or extra consultation. Thus, rapid
discharge of the patient from the emergency department can be
planned. For this reason, we think that this scoring system can be
preferred by emergency physicians and will reduce the workload
and additional cost.

In our retrospective study, 1165 patients with suspected acute
renal colic were screened and 598 patients had CT scans. CT
imaging method was used in 51.3% of the patients in our own
clinic. The rate of CT imaging in our clinic was similar to the rate
found in the study of Kim et al. (16).

In our study, the prevalence of ureteral stones was 70.3% whereas
in the study conducted by Kim et al. (16) in South Korea, the
prevalence of ureteral stones was 79%. In Turkey, the prevalence
of ureteral stones varies between 49-84% (17-19).
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Table 3. Alternative diagnoses in patients according to modified
STONE score categories

:jg\"(V rsti(derate High risk | Total

(n=19) | (n=1g) | (=4 | (=41
Acute appendicitis 1 - - 1
Cholelithiasis 2 2 - 4
Newly detected
malignancy 2 ! i 3
Acute pyelonephritis | 2 2 - 4
Acute cholecystitis 1 1 - 2
Ovarian cyst 1 2 - 3
Enterocolitis 1 - 1 2
Inguinal hernia 2 1 3
Ureterppelvic ] i ]
stenosis
Renal infarction 1 - 1
Ovarian cyst rupture | 1 - - 1
Pglvic inflammatory i ] ]
disease
GIS perforation 1 1 - 2
Endometriosis 1 - 1
Thoracolumbar
spondylosis ! i i !
Acute pancreatitis 1 - 2
Angiomyolipoma 1 - - 1
Paraganglioma 1 - - 1
I-!ydatid cyst of the 1 i i ]
liver
Appendicolith 1 - 1
Diverticulitis 1 1 2
Adrenal adenoma 1 1 - 2
Aortic syndrome 1 - - 1
Pneumonia 1 - - 1
n: Number
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The MSS included the variables male sex, pain duration less than
six hours, previous ureter stone history, presence of hematuria,
and CRP less than 0.5 mg/dL (16). In our study, all these
parameters were the same as the other study findings except
gender (16,17). Among the patients included in our study, 226
patients (67.1%) were male. While male gender was an important
risk factor compared to females in other studies (16,17), although
a high rate of male patients was included in our study, the
difference was statistically not significant (p=0.07). Since there is
no obstetrics and gynecology department in our hospital, female
patients in our region often apply to the emergency departments
of other hospitals in the region when they are ill. Therefore,
the number of male patients could be higher in our hospital.

Table 4. Alternative diagnoses in patients without ureteral
stones

n %

Patients having stone 237 70.3
Pa;ients not having stone and not 59 175
being detected any diseases

Patients not havir]g stone but being 41 122
detected alternative diseases ’
Cholelithiasis 4 1.2
Pyelonephritis 4 1.2
Inguinal hernia 3 0.9
Ovarian cyst 3 0.9
New malignancy 3 0.9
Diverticulitis 2 0.6
Enterocolitis 2 0.6
Gastrointestinal perforation 2 0.6
Cholecystitis 2 0.6
Adrenal adenoma 2 0.6
Angiomyolipoma 1 0.3
Aortic syndrome 1 0.3
Appendicitis 1 0.3
Appendicolith 1 0.3
Endometriosis 1 03
Hydatid cyst of the liver 1 0.3
Ovarian cyst rupture 1 0.3
Pancreatitis 1 03
Paraganglioma 1 0.3
Pelvic inflammatory disease 1 0.3
Pneumonia 1 03
Renal infarction 1 03
Thoracolumbar spondylosis 1 0.3
Ureteropelvic stenosis 1 0.3

Although male gender was a risk factor according to the MSS, it
was not a risk factor in our study. This may be a difference seen
in our society.

In our study, the prevalence of ureteral stones was 227/233
(97.4%) in the high-risk group, 10/56 (17.8%) in the intermediate-
risk group, and 0/48 (0%) in the low-risk group. The prevalence
of alternative diagnosis is increasing from the high-risk group to
the low- and intermediate-risk group. In the alternative diagnosis
group, the prevalence was found to be 39.6% (19/48) for the low-
risk group, 32.1% (18/56) for the medium risk group, and 1.7%
(4/233) for the high-risk group. These findings also showed
similarities as in the study of Kim et al. (16).

We found the alternative diagnosis rate to be 12.1% in patients
who applied to our emergency department with the suspicion
of acute renal colic. In similar studies, the rate of alternative
diagnosis varies between 10% and 22.1% (20-22). The higher
rate of alternative diagnosis in other countries compared to
our country can be explained by the more widespread use of CT
imaging.

As in the study of Kim et al. (16), we determined the optimum
cut-off value for MSS as 10, and according to this cut-off
value, two groups were designated as MSS positive and MSS-
negative. The MSS positive group corresponds to the high-risk
group and includes patients with a MSS of 10 or more. The
prevalence of ureteral stones in the MSS positive group was
97.4% in our study, while it was 98.0% in the study of Kim et
al. (16).

In our study, important alternative diagnoses were found
to be 1.7% in the MSS positive group. These diagnoses
were diverticulitis, inguinal hernia, enterocolitis and pelvic
inflammatory disease. In the study of Kim et al. (16), the rate
of significant alternative diagnosis in the MSS positive group
was 1.9% which was similar to the result in our study. On the
other hand, the rate of significant alternative diagnosis in the
MSS negative group was found to be 35.6% in our study. In the
study of Kim et al. (16), this rate was 23.5%. Therefore, it can be
said that advanced imaging methods are necessary for patients
in the MSS negative group.

It is known that acute renal colic pain is more common in
young adult men and often recurs (3-5). Therefore, young
patients have frequent admissions to the emergency
department. There are studies which showed that patients are
exposed to high levels of radiation with CT and this increased
the risk of cancer, particularly in younger patients compared
to the elderly (23). In addition, unnecessary IT requests both
increase the length of stay in the emergency department and
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cause additional costs. As seen in our study and other studies,
MSS positivity largely detects ureteral stones, and it can be said
that additional imaging methods other than ultrasound can
be abandoned.

In our study, we detected ureteral stones in 67.4% (233/347) of
the patients with MSS positive. In the study of Kim et al. (16), this
rate was 64.2%. Accordingly, it can be interpreted that using MSS
can reduce the use of CT method by 60-70%, and thus reduce the
risk of cancer due to radiation.

Study Limitations

Our study has some limitations. The sample size was relatively
small and it was a retrospective study. In addition, the
generalizability of the findings is limited as it is a single-center
study. The results may differ from region to region or country
to country due to differences such as geographical conditions,
socioeconomic level, eating and drinking habits that may affect
the symptom of acute renal colic. Our study was only for a part
of the Turkish population. The results of this study should be
supported by multicenter studies that can cover all regions
of the country or studies covering different countries. Only
patients who underwent CT imaging in the MSS evaluation were
examined. However, other imaging methods are also frequently
used in our country. These limitations should be considered in
future research.

Conclusion

With this study, we found that the MSS is quite successful in
predicting ureteral stones. By using this score, emergency
physicians will safely reduce the overuse of CT, the costs, and
the length of stay in the emergency room. We think that when
factors such as nausea and/or vomiting are added to this score,
its diagnostic value may increase. The sensitivity and specificity
of the MSS should be supported by more extensive studies.
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Abstract

Aim: To evaluate the accuracy of emergency physicians performed point-of-care ultrasonography (EP-POCUS) in diagnosing acute appendicitis
(AA) in the pediatric age group who had abdominal pain and compare sonographic findings with those of radiologists.

Materials and Methods: One hundred twenty-three children who had abdominal pain were included in the study. EP-POCUS and radiology
department ultrasonography (RADUS) performed on each case. Sonographic findings [non-compressible bowel loops, target sign, edema
in the surrounding tissue, appendix diameter, peri-appendiceal abscess, appendicitis positivity (@ non-compressible and non-peristaltic
blind ending tubular structure >6 mm) and presence of mesenteric lymphadenitis] of the EP-POCUS and RADUS were recorded seperately
and compared to evaluate accuracy of the EP-POCUS and RADUS. Definitive diagnoses were determined by pathological evaluation of
appendectomy specimens.

Results: Thirty-six (29.2%) patients were diagnosed AA and hospitalized by the surgeon, 30 (24.3%) of which were confirmed pathologically.
According to pathological diagnose, the EP-POCUS’s sensitivity was 73.3%, specificity was 89.2%, the RADUS’s sensitivity was 76.7%, the
specificity was 96.8% and significantly consistent with in diagnosing AA (Kappa coefficient: 0.64, p<0.005). EP-POCUS accuracy in AA diagnosis
did not differ between age groups.

Conclusion: EP-POCUS on pediatric patients acts as an auxiliary and useful approach in AA diagnosis. Training and experience may increase
the accuracy rates.

Keywords: Acute appendicitis, bedside ultrasonography, pediatrics, point-of-care ultrasonography

the gold standard diagnostic method is computed tomography
(CT) (1), ultrasonography (USG) is preferred in pediatric patients to
prevent exposure to contrast agents, large amount of radiation,

Introduction

Among the causes of abdominal pain in childhood, the most
common reason that requires urgent surgery is acute appendicitis
(AA) (1-3). The diagnosis is relatively easy in adolescents and
adults but somewhat more difficult in children. Lack of typical
symptoms and communication skills, may lead to diagnosis
delays in childhood appendicitis and consequently increased

and need to ensure immobility for a long time, (USG) is a cost-
effective first-line diagnostic tool with no radiation risk, It can
be performed bedside easily in crowded emergency settings.
Thin subcutaneous adipose tissue in children is an advantage
for application of (USG) not only to diagnose AA but also other

mortality and morbidity (2).

The difficulties experienced in physical examination in children
make it necessary to use additional diagnostic methods. Although

pathologies causing abdominal pain such as acute mesenteric
lymphadenitis, intussusception, acute cholecystitis, gynecological
and urinary pathologies in chidhood.
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Emergency  physicians ~ commonly  use  Point-of-Care
Ultrasonography (POCUS) technique that focuses on the highest
probability areas with high sensitivity and specificity (2). However,
no comparative study includes ultrasonographic signs of AA
and compares the signs between radiologists and emergency
physicians (EP). Therefore, despite several literature reviews
on the efficacy of EP performed Point-of-Care Ultrasonography
(EP-POCUS) for AA in the pediatric emergency department (ED),
controversy remains. There is a good deal of practices and
centers where EPs are routinely performing this scan. This study
aimed to evaluate the competence of EP-POCUS in diagnosing AA
and compare the sonographic signs with that of abdominal USG
performed by a radiologist (RADUS) in the diagnosis of AA in the
0-18 age group who admitted to the Pediatric ED.

Materials and Methods

Study Design

This was a prospective observational study. The ethics committee
approval was obtained from Antalya Training and Research
Hospital Clinical Research Ethics Committee (decision no: 2/008,
date: 24.01.2019). The study did not interfere with the patients’
therapeutic and diagnostic procedures, and the patients were not
exposed to any risks. The pediatric patients with abdominal pain
and physical examination findings resembling AA were studied.
Written consent was obtained from the parents of the patients.
EP-POCUS was performed on each case by the EP who managed
the patient. A physician from the Radiology department also
performed abdominal ultrasonofraphy (RADUS) on the same
cases. Sonographic findings of the EP-POCUS and RADUS were
recorded separately for each patient and compared to evaluate
accuracy of the EP-POCUS with regard to RADUS. The sensitivity
and specificity of EP-POCUS and RADUS were determined by
comparing the diagnoses with pathologic biopsy results.

Study Population

The study group consisted of patients with abdominal pain and
physical examination findings resembling AA under the age of
18 who admitted to the Yellow Triage Zone of Antalya Training
and Research Hospital Pediatric Emergency Service between the
dates 15.11.2018 and 01.04.2019. Unstable patients, patients
with trauma history and findings, and those who underwent
abdominal imaging at other medical centers before referral to
the pediatric ED were excluded from the study. Also, patients
without a pre-diagnosis of AA were excluded. The study group
was classified into three age groups as preschool period (0-5
years old), school period (6-12 years old) and adolescence (13-18
years old) to simplify the ages.

The estimated sample size was calculated based on other studies
using POCUS for similar indications. After sample size calculation,

it was estimated that at least 123 volunteers were required to
detect statistically significant differences, admitting a type | error
rate of 0.05 and a power of 80%.

The physicians who performed POCUS received 16-hour training
(8 hours of theoretical course and 8 hours of practicals) on
implementation of POCUS to detect acute appendicitis. The
training was organized by the Emergency Medicine Physicians
Association of Turkey (EPAT). Emergency physicians and
radiologists were informed about the study in advance.

Of the casestaken into consideration; age, gender, symptoms, vital
signs, physical examination findings, leukocyte count, EP-POCUS,
and RADUS findings [non-compressible bowel loops, target sign,
edema in the surrounding tissues, appendix diameter, peri-
appendiceal abscess, appendicitis positivity (a non-compressible
and non-peristaltic blind ending tubular structure >6 mm),
presence of mesenteric lymphadenitis], discharge, operation,
and pathological results were recorded.

Patients with suspected AA findings, 0-18 years of age and
performed RADUS were included in the study.

Study Protocol (EP-POCUS Technique)

EP-POCUS measurements were made by Mindray DC-T6 US
device and RADUS measurements by the radiologist with Toshiba
SSA-660A ultrasound device. EPs and radiologists used the same
probe, a 7.5-MHz linear probe, and the same compression
technique.

First of all, the EP performed clinical questioning and physical
examination for abdominal pain, and EP-POCUS was applied
before the diagnostic tests. Then, the same performers noted
the sonographic findings into the data collection form. Finally,
RADUS was performed with using the same technique.

The EP-POCUS was performed in a standardized manner. If the
patient can localize the pain well, the imaging protocol started
from that localization. In other conditions, the POCUS performer
using the graded compression method started at the umbilicus
level, in the transverse plane with a linear probe. The probe was
moved towards the ascending colon to the lateral abdominal
wall. When the ascending colon was identified, follow the
ascending colon’s lateral edge by moving the probe inferiorly
until the cecum’s end. The probe was moved medially, and the
iliac artery, vein, and psoas muscle were identified. The pelvis
and umbilicus were scanned by seeing the psoas muscle and
iliac vessels at the same image plane. Afterward, the probe was
given a sagittal position to sagittal scanning, and the long axial
imaging of the end of the cecum was identified. During the
scanning, the cecum was compressed with probe against the
psoas muscle.
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The physician tried to visualize the appendix to evaluate the
non-compressible bowel loops, target sign, edema in the
surrounding tissue, appendix diameter, peri-appendiceal
abscess, appendicitis positivity (@ non-compressible and non-
peristaltic blind ending tubular structure >6 mm) and presence of
mesenteric lymphadenitis. The EP-POCUS findings were recorded
in the study form. The positive indications for AA diagnosis were
appendiceal diameter above 6 millimeters and nonperistaltic
and noncompressible tubular structures. Absence of target sign,
peri-appendiceal abscess, and secondary inflammatory findings,
such as mesenteric lymphadenitis, non-compressible bowel
loops, and edema in the surrounding tissue and appendiceal
diameter equal or under 6 millimeters, or inability to visualize
appendix were considered as unfavorable for AA. The consulting
pediatric surgeon made the clinical management decision of the
patient.

Radiologists on duty performed RADUS for all study patients.
None of the patients had CT scan.

A blinded physician reviewed the EP-POCUS and RADUS
findings and pathology reports. The parents of the discharged
patients were called by the physician three weeks later after
the examinations were performed to determine that they had
undergone appendicitis surgery later.

The exact diagnosis of AA was made according to pathology
results. In contrast, exact no appendicitis diagnosis was made
upon negative pathology reports or recuperating the patients’
symptoms during three weeks follow-up time.

Measures

This study aimed to evaluate the competence of EP-POCUS in
diagnosing AA and compare the sonographic signs with that of
RADUS in the diagnosis of AA in the 0-18 age group who admitted
to the Pediatric ED.

The primary outcome measures were the consistency between
EP-POCUS and RADUS findings for the diagnosis of AA. Besides,
the diagnostic value, sensitivity and specificity of EP-POCUS for
AA in the pediatric ED were evaluated in the study.

Statistical Analysis

The analyses were performed using SPSS for Windows 22 package
(IBM Corp., Armonk, NY, USA) program. Descriptive statistics
were shown as mean = standard deviation for continuous
and discrete numerical variables, number of cases, and (%) for
categorical variables. Chi-square test was used for categorical
variables. False positive, false negative, sensitivity, specificity,
positive predictive value (PPD), negative predictive value
(NPD), for sonographic evaluations and kappa coefficient for
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compatibility were calculated. Although there is no consensus
on how to decide borders and ranges and most researches
divide Kappa coefficient into five groups, we divided the range
into three groups acoording to the Fleiss’ kappa statistic which
is a well-known index for assessing the reliability of agreement
between raters.” Compatibility was considered perfect for Kappa
coefficients greater than 0.75, moderate for the values between
0.7510 0.40, and poor for the values less than 0.40. P values less
than 0.05 was accepted to show statistical significance.

Results

In the study, five different EPs performed POCUS in the ED and
four different radiologists performed RADUS. Thirty-nine (29.3%)
of the patients were hospitalized, 87 (70.7%) of them were
discharged from the ED. One patient was discharged from hospital
without having an operation. Thirty-five patients underwent an
operation, and AA was confirmed in 30 of them by pathological
evaluation. Laparotomy was negative in five patients, in which
EP-POCUS and RADUS were negative in different three of them.
Sixty-nine (56.1%) of the study patients were male, and 54 (43.9%)
were female. Of the patients included, seven (5.7%) were under
the age of 6, 60 (48.8%) were between the ages of 6-12, 56 (45.5%)
were between the ages of 12-18 (Table 1).

The false-positive results obtained by emergency physicians
were mostly found in evaluation of the appendix diameter and
diagnose of the presence of appendicitis. The highest value for
false negativity was determined as the presence of mesenteric
lymphadenitis. False positivity, false negativity, and kappa
coefficient of EP-POCUS findings of the patients included in
the study are shown in Table 2. When EP-POCUS findings were
evaluated individually, the highest consistency was evaluating
the edema in the surrounding tissue (kappa: 0.88). When EPs
were evaluated to determine the presence of AA with POCUS, the
false negativity value was 8, the false positivity value was 9, and
the kappa coefficient was 0.64.

Table 1. Demographic characteristics of the patients
Variables n %
Gender

Female 54 439
Male 69 56.1
Ages in years

0-6 7 5.7
6-12 60 48.8
12-18 56 45.5
Total 123 100.0
n: Number of patients
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According to the pathological reports, EP-POCUS’s sensitivity was
73.3% and specificity was 89.2%. Their sensitivity in detecting
the presence of appendicitis was 80.8%, their specificity was
88.7%, PPD was 65.6%, and NPD was 94.5%. When the findings
of EP-POCUS were examined one by one, it was found that the
highest specificity was the edema in the circumference of the
intestines (100%), and then the non-compressible bowel loops
(90.6%) (Table 2). According to the pathological results, the
RADUS evaluation’s sensitivity was 76.7%, and the specificity was
96.8% (Table 3). There was a moderate consistency between EP-
POCUS and RADUS results [Kappa coefficient: 0.64, p=0.001 95%
confidence interval (Cl)].

Although four (3.2%) of the discharged patients re-applied to
different hospitals, no appendectomy was performed. In the
EP-POCUS evaluation, 24 of the 36 patients hospitalized were
evaluated in favor of AA.

Eight of the 91 discharged patients were diagnosed with AA in
the EP-POCUS evaluation.

According to pathology results, there was no significant difference
between the age groups and the EP-POCUS evaluation (p=0.18).

Discussion

In the pediatric age group, evaluation of abdominal pain,
a frequent reason for admission in the ED, is difficult due
to communication limitations, and physical
examination.

anamnesis,

Differential diagnosis of abdominal pain, USG is preferred
primarily because fast, easy to apply, and has no radiation
effect. In the literature, there are many studies on the diagnostic
confirmation effectiveness of EP-POCUS performed in the ED.

In the meta-analysis made by Lee and Yun (4), in 2018, POCUS
evaluation was more successful in pediatric patients than in
adults in diagnosing AA. Less subcutaneous adipose tissue in the
pediatric patient group was found to facilitate imaging of the
appendix compared to adults. However, in the study of Nicole
et al. (5), POCUS was found inconsistent in the pediatric patient
group according to the RADUS evaluation. In studies evaluating
the diagnosis of AA in the current literature, the sensitivity of
POCUS administration was expressed in a wide range of 40% to
94%.

In a retrospective study by Fox et al. (6) in 2007, EPS’ competencies
to diagnose AA with POCUS were evaluated. In this study, EP-
POCUS was compared with RADUS. As a gold standard, RADUS,
abdominal CT, and pathology reports were accepted. In this study,
which was conducted on 155 cases, the EP-POCUS assessment’s
sensitivity was 39%, and the specificity was 90%. In our study, the
EP-POCUS’s sensitivity was 66%, and the specificity was 91% for
the patients who underwent an appendectomy.

In the study conducted by Elikashvili et al. (7) in 2014, the
effectiveness of EP-POCUS for diagnosing AA was evaluated.
EPs who will make the evaluation were given a 30-minute
vocal and 30-minute practical training, and a standard was
established in terms of findings. Findings were compared with

Table 2. Test characteristics and concordance of EP-POCUS and RADUS findings (n=123)

Sensitivity (%) Specificity (%) PPV (%) NPV (%) f:gf%ac ent | P
Edema in surrounding tissue 80.0 100.0 100.0 98.3 0.880 <0.001
Non-compressible appendix 81.5 90.6 71.0 94.6 0.685 <0.001
Appendix diameter >6 mm 81.5 89.6 68.8 94.5 0.666 <0.001
Presence of appendicitis 80.8 88.7 65.6 94.5 0.640 0.001
Any ultrasonography finding 74.0 87.7 80.4 83.1 0.625 <0.001
considering AA

*Chi-square test.

Negative predictive value, AA: Acute appendicitis, n: Number of patients

EP-POCUS: Point-of-care ultrasonography performed by emergency physician, RADUS: Abdominal ultrasonography performed by radiologist, PPV: Positive predictive value, NPV:

Table 3. Accuracy of EP-POCUS and RADUS according to pathology reports of the patients (n=123)

Sensitivity (%) Specificity (%) PPV (%) NPV (%) Kappa coefficient/p*
EP-POCUS 73.3 89.2 68.8 91.2 0.612/<0.001
RADUS 76.7 96.8 88.5 92.8 0.769/<0.001

*Chi-square test.

Negative predictive value, n: Number of patients

EP-POCUS: Point-of-care ultrasonography performed by emergency physician, RADUS: Abdominal ultrasonography performed by radiologist, PPV: Positive predictive value, NPV:

149



Atalar et al. Bedside Ultrasonography for Acute Appendicitis

Eurasian | Emerg Med.
2022;21(2): 146-51

EP-POCUS, RADUS, and CT performed in the ED. While in the
study conducted by Elikashvili et al. (7), RADUS, and CT were
the gold standard, appendectomy and RADUS evaluations were
accepted in our study. As a result of the study; In EP-POCUS
evaluation, sensitivity was 60%, and specificity was 94%, while
in RADUS evaluation, sensitivity was 62.5% and specificity was
99.3%. In our study, sensitivity was 66%, and specificity was 91%
in the EP-POCUS evaluation, while 77% and specificity were
100% in the RADUS evaluation. Compared to the patients who
underwent an appendectomy in our study, the sensitivity and
specificity of patients were found to be close to each other. It
was emphasized by Elikashvili et al. (7) that the experience of the
practitioner was the most critical criterion affecting the outcome
of the study. Although the practitioners received standard basic
ultrasonography training in our study, no data was provided
about their experience. However, it was concluded that the
sensitivity and specificity values depending on the experience
could change positively.

In the study of Sivitz et al. (8), in 2014, patients diagnosed with
AA and who underwent RADUS were evaluated. Before the study,
EPs were verbally and practically given POCUS training on AA.
The EP-POCUS, and the RADUS was compared. In the study,
which included 264 pediatric patients, the EP-POCUS’s sensitivity
at the bedside was 85%, and the specificity was 93%. In our study,
the sensitivity was found to be 66% and was lower than this
study. The reason for this is that, in our study, EPs who performed
POCUS received a total of 16 hours of theoretical and practical
training, at a basic and advanced level, and did not have specific
training for the diagnosis of AA.

In the prospective study conducted by Doniger et al. (9) in
2016, 40 patients admitted due to abdominal pain between the
ages of 2 and 18 were compared with the confirmation of the
diagnosis of AA by comparing their POCUS and other radiological
methods. The sensitivity of 93.8% and 85.7% of EP-POCUS were
determined. In RADUS evaluation, sensitivity was 81.25%, while
specificity was 100%. As a result of this study, it was suggested that
POCUS evaluation has an acceptable diagnostic value. However,
the patients’ physical characteristics may create obstacles in
the procedure (9). In our study, the sensitivity of EP-POCUS was
low compared to this study, and we did not make an additional
evaluation in terms of personal physical properties.

As a result of our study findings, the diagnosis was moderately
compatible (kappa=0.64). To the best of our knowledge, there is
no comparison of ultrasonography findings between EP-POCUS
and RADUS in pediatric patients was found in the literature.
Since appendicitis ultrasonography findings were similar in
pediatric and adult patients, studies for adult patients in the
literature were reviewed for compliance. In the study conducted
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by Gungor et al. (10). In 2017, on 264 adult patients, EP-POCUS
appendix circumference was detected in 69% of patients.
Another data in the same study, EP-POCUS sensitivity and
specificity were 92.3% and 95.8%, while RADUS sensitivity and
specificity were 76.9% and 97.8%, respectively. In diagnosing AA,
the kappa coefficient between EP-POCUS and RADUS was 0.66
with moderate compliance. In our study, the kappa coefficient
between EP-POCUS and RADUS in AA diagnosis was moderately
compatible with 0.64. It was similar to the study on these adults
in the literature (Table 2).

Study Limitations

The nature of POCUS is highly operatory dependent. Therefore,
the accuracy of POCUS may alter regard in the performer’s
experience.

The study was a single centre study with five EPs and four
radiologists involved and may not be externally valid to other
centres.

Doctors performing POCUS were not blinded to the patients’
history and physical examination, which may have influenced
their interpretation of the ultrasound.

Anatomical variation of the appendix (appendix showing various
variations, especially retrocecal), fat mass of the patient and
excessive amount of intestinal gas in the abdomen may affect to
the interpretation of the ultrasound.

The uncontrolled adequacy of ultrasonographic images in both
EP-POCUS and RADUS groups (physicians decided by themselves).

The “inter-rater agreement” between five EPs and four radiologist
prior the study with a smaller sample size different from study
group did not tested.

Conclusion

When the data of this study and similar studies in the literature
are analyzed, it was seen that the bedside EP-POCUS had an
auxiliary and accelerating effect on early diagnosis in pediatric
patients. The fact that the physician is trained and experienced
in this regard will increase the diagnosis’s success rate.
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Abstract

Primary retroperitoneal cysts are rare benign lesions. Generally, these lesions originates from lymphatic system hipoplasia or pelvic or
retroperitoneal operations. Although it is usually asymptomatic, they can cause symptoms as hipotension, tachicardia or even shock due
to intracystic haemorhaggy, gas retantion or hydronephrosis due to compression of adjacent organs. Definitive diagnosis is diffucult before
surgery. However, diagnosis can be estimated by direct graphy, computed tomography, ultrasound and other techniques. Conservative
treatments, percutaneous drainage, marsupialization, open or laparoscopic cyst excision are the treatment options. In this case report, we
present a case of retroperitoneal hemorrhagic cyst which was opened to the abdomen causing acute abdomen.

Keywords: Acute abdomen, retroperitoneal cyst, intraabdominal hemorrhage

Introduction

Retroperitoneal cysts are rare, usually asymptomatic, slow
growing, abdominal lesions. Although it is often observed as an
asymptomatic mass, it can be seen with symptoms such as cyst
exerting pressure on surrounding tissues (such as hydronephrosis,
gaseous distension) and intracystic hemorrhage (1,2).

In this case report, we presented the patient who was admitted
with acute abdomen due to rupture of intracystic hemorrhage
into the abdomen.

Case Report

A 45-year-old woman who had abdominal pain for about two
days was admitted to the emergency department. The patient
also had complaints of palpitation and fatigue. Physical
examination revealed widespread tenderness and rebound
in the abdomen. No pathology was found in other system
examinations. The patient’s hemoglobin level and hematocrit
level were 8 gr/L and 23.7%. No other pathological findings were

observed. No pathologies were observed on abdominal X-ray.
In emergency abdominal computed tomography (CT), on the
left, a lesion with intra-heterogeneous character, approximately
10.5x8.5 cm in size, was observed in retroperitoneal space, and
a cystic mass was observed in right ovarian, approximately 4x5
cm in size (Figures 1-3). In the follow-up of the patient who was
hospitalized by the obstetrics clinic, tachycardia and hypotension
and shock clinic was observed despite blood and fresh frozen
plasma. An emergent surgery was performed after observing
hypovolemic shock. A single dose of prophylactic cefazolin 1 g
was administered intravenously prior to the operation, then the
abdomen was entered with pfannenstiel incision. Widespread
hemorrhagic fluid was observed in the abdomen. Following
the observation that the bleeding was not originated from the
ovarian mass, the general surgery department was included to
the operation. Abdomen was entered with a midline incision
on upper and lower abdomen. In the exploration conducted,
intraabdominal hemorrhagic fluid was observed. After aspiration
of the fluid, when the exploration continued, a bleeding area of
approximately 5 cm from the retroperitoneal area was observed
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Retroperitoneal Cyst

Figure 1. Preoperative coronal computerized tomographic view of
the haemoragic cyst

Figure 2. Preoperative sagital computerized tomographic view of
the haemoragic cyst

just below the treitz ligament. No aneurysmatic dilatation
of aorta was observed. Bleeding was observed in the form of
leakage (Figures 4 and 5). Surgicel was applied for homeostasis,
and cyst was excised. The operation was terminated. With no
complaints and complications in the postoperative period, the
patient was discharged.

Discussion

Etiology of nontraumatic retroperitoneal hemorrhages
involves an aneurysmatic dilatation of retroperitoneal vessels.
Hemorrhages in retroperitoneal vessels without aneurysmatic

dilatation are more rare pathologies.

Retroperitoneal cysts are one of the rare pathologies (estimated
and expected incidence rates range from 1/5,750 to 1/250,000)
(3). As in our case, primary retroperitoneal cystic lesions are
benign lesions that do not show any association with other
organs or other retroperitoneal structures (1). They are usually
formed due to hypoplasia of the congenital lymphatic system, or
pelvic or retroperitoneal operations (2). Our case had no known
history of pelvic or retroperitoneal operation.

Retroperitoneal
Cyst (Intracystic
Haemorhaggy)

Figure 3. Preoperative axial computerized tomographic view of
the haemoragic cyst
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Figure 4. Intraoperative view of the ruptured haemoragic cyst

In the early stage, most cysts are asymptomatic; this is due to the
anatomically deep and large cavities, because of the anatomic
structure of the retroperitoneal space. At the same time,
retroperitoneal lymphatic cysts grow slowly and do not show
invasion. However, if the cyst grows too large, the infection may
cause some symptoms such as intracystic hemorrhage, gaseous
distension as a result of pressure exerted on surrounding tissues,
and hydronephrosis as in our case (2). In our case, the cyst has
bleeded into itself, and then it was perforated, causing intra-
abdominal hemorrhage.

Sometimes painless mass can be palpated in patients (4). It is
easily misdiagnosed, and should be distinguished by other intra-
abdominal cysts (liver cysts, renal cysts, pancreatic cysts, cystic
tumor lesions, cystic teratoma and ovarian cysts as in our case)
(5,6). Our patient’s initial diagnosis was ovarian cyst, for this
reason she was firstly operated by gynecology department. After
whole examination and determination of retroperitoneal cyst
haemorragy our General Surgery Department was included into
the operation.

Definite preoperative diagnosis is difficult (2). However, it
can be estimated by direct radiography, CT, ultrasound and
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Figure 5. Intraoperative view of the ruptured haemoragic cyst

other techniques (2). In our case, a lesion was observed in
retroperitoneal space in CT, adjacent to the aorta, filled with
hemorrhagic fluid in the cyst.

Narrow and deep retroperitoneal space makes surgery difficult,
therefore, open surgery is usually the first choice. However,
laparoscopic techniques may also be preferred (7). Our case
was operated following hemorrhagic shock, and the patient
underwent cystectomy with open surgery. If cyst have pressure
symptoms, different techniques such as conservative follow-up,
percutaneous catheter drainage with or without sclerotherapy
and internal marsupialization can be used (2). However,
recurrence rates are 13% in the 6-month follow-up after the first
successful drainage (8).

In conclusion, in non-traumatic hemorrhage cases in emergency
service applications, gynecological pathologies and aneurysmatic
dilatations of vascular structures are common pathologies.
However, secondary hemorrhage to retroperitoneal cyst
hemorrhage, which is a rare cause, should also be considered
among etiologic factors.
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COVID-19: Questionable Seasonality

® Sadaf Sheikh

Department of Emergency Medicine, Sultan Qaboos University Hospital, Muscat, Oman

Dear Editor,

Variation in seasonality is one of key factor that play a role in
viral transmission. Absence of herd immunity to Coronavirus
disease-19 (COVID-19) suggest that it is weather resistant
and spreading in population with no prior immunity (1). It is
dangerous to rely on the assumption that it will end with the
change of weather (1).

Our scientific understanding for COVID-19 transmission is fluid
so it is advisable not to make assumptions about this virus
and based our opinions with evidence. The appropriate way of
reducing the transmission still based on personal protection (1,2).

A study showed an analysis from four different coronaviruses
which were known to cause respiratory infections every
year over a period of 8 years was performed (1). This analysis
studied coronavirus occurrence and transmission in the cohort
of households in Michigan (1-3). It showed that they are found
in a limited time period. Time period mentioned in the study
was through December to May reaching a peak from January to
February. Analysis was designed to examine who influenza vaccine
worked in their community. This analysis contained specimens
which were followed on a weekly basis to get information
about respiratory illnesses. Four highly seasonal coronavirus
types were tested which were 0C43, 229E, HKU1 and NL63 (1-
4). 993 coronavirus infections were detected. 0C43 was found to
be most common type and 229E was the least common. There
was a striking seasonal similarity between the four types with
peak aggregate months between January and February (2-4).
Children under 5 years got the highest frequency and 260 out of
993 patients acquired the infection from an infected household
member. Infection rates level when age increases which were an
unusual finding (2-4). They are very much related to SARS-CoV-19
virus and causing a milder illness (2,3). This led us to question
how the current pandemic will evolve. If COVID-19 behaves like

other seasonal coronaviruses, its cases may start to diminish by
end of May or early June 2020, until transmission starts again in
winter (4). Seasonality, even for common respiratory viruses, is a
poorly understood phenomenon. While countries with temperate
climate tend to have outbreaks of respiratory viruses during
the colder season, transmission in tropical countries continues
throughout the year. Also, sporadic outbreaks of respiratory
viruses in the northern hemisphere in warmer weather have
been reported related to cruise ships and air travel (2,3). A lot
remains unknown. Which viral mutants survive and proliferate
would certainly depend on that.

Sincerely,

Keywords: Seasonality, transmission, COVID-19
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Point of Care Ultrasound in COVID-19 Pandemic

® Sadaf Sheikh

Department of Emergency Medicine, Sultan Qaboos University Hospital, Muscat, Oman

Dear Editor,

Point of care ultrasound (POCUS) is useful to evaluate early
lung changes in the emergency room in suspected Coronavirus
disease-19 (COVID-19) patients. POCUS findings seem to be non-
specific, microbiological confirmation is needed. Its unique
feasibility where computed tomography (CT) chest is not available
or in restricted use for infection control, makes it a non-invasive
and cost-effective intervention. It can be used with a hope of
reducing contamination of imaging room.

Using a 12-zone method, features are thickening of the pleural
line with pleural line irregularity; B lines in a variety of patterns
including focal, multifocal, and confluent; consolidations in a
variety of patterns including multifocal small, non-translobar,
and translobar with occasional mobile air bronchograms;
appearance of A lines during recovery phase and pleural
effusions are uncommon (1-3).

Nature of B lines if three or more per acoustic window, qualified
for interstitial or alveolar-interstitial pattern. If homogenous
interstitial pattern favors cardiogenic edema, heterogenous
pattern with subpleural consolidation and pleural thickening is
in favor of pneumonia or acute respiratory distress syndrome.

Literature of lung POCUS is showing promise. Huang et al. (2)
showed that COVID-19 patients had infiltrations in bilateral
lower lobes of lung. This study showed characteristic features
such as bilateral B lines and subpleural consolidations consistent
with CT chest. B lines are more fused and fixed as compared
to pulmonary edema. Peng et al showed similar features in a

multilobar pattern (2). Poggiali et al. (3) showed B lines and
ground glass opacities.

Limitation of POCUS is that it is unable to detect deep lesions in
the lungs. We believe that POCUS being ergonomically favorable
with fewer infection control implications, there is a utility for
rapid assessment of the patients in the emergency room, to
review response during proning for better oxygenation and guide
lung recruitment. It is also useful in evaluating undifferentiated
shock, fluid tolerance, inserting and confirming central lines or
intubations amidst global respiratory pandemic.
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