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Aims and Scope

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

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

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

Editorial and publication processes of the journal are shaped in accordance with the guidelines of the international organizations such as the Interna-
tional Council of Medical Journal Editors (ICMJE), the World Association of Medical Editors (WAME), the Council of Science Editors (CSE), the Committee
on Publication Ethics (COPE), the European Association of Science Editors (EASE). The journal is in conformity with Principles of Transparency and Best
Practice in Scholarly Publishing (doaj.org/bestpractice).

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

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

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

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

All published content is available online free of charge at www.eajem.com.
Emergency Medicine Physicians’ Association of Turkey holds the international copyright of all content published in the journal.

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

The journal is printed on an acid-free paper.
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Instructions to Authors

Eurasian Journal of Emergency Medicine, as a dou-
ble-blind peer reviewed journal published by the Emer-
gency Medicine Physicians’ Association of Turkey, pub-
lishes 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 inter-
national organizations such as the International Council
of Medical Journal Editors (ICMJE), the World Association
of Medical Editors (WAME), the Council of Science Edi-
tors (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/best-
practice).

Originality, high scientific quality and citation potential
are the most important criteria for a manuscript to be
accepted for publication. Manuscripts submitted for eval-
uation should not be previously presented or published
in an electronic or a printed medium. Editorial Board
should be informed of manuscripts that have been sub-
mitted 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 Emergen-
cy 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 pro-
cess. The editorial board will invite an external and inde-
pendent 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 au-
thority in the decision making process of all submissions.

An approval of research protocols by Ethics Committee in
accordance with international agreements (World Medi-
cal Association Declaration of Helsinki “Ethical Principles
for Medical Research Involving Human Subjects’, amend-
ed in October 2013, www.wma.net) is required for exper-
imental, 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 in-
formed 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, signed releases of the patient or of their
legal representative should be enclosed.

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

In the event of an alleged or suspected research miscon-
duct, including plagiarism, citation manipulation, and
data falsification/fabrication, among others, the Editorial
Board will follow and act in accordance with COPE guide-
lines.

Each individual listed as an author should fulfill the au-
thorship criteria recommended by the International
Committee of Medical Journal Editors (ICMJE - www.icm-
je.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 in-
vestigated 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 cri-
teria 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 cor-
responding authors to submit a signed and scanned
version of the authorship contribution form (available
for download through www.eajem.com) during the
initial submission process in order to act appropriate-
ly to authorship rights and prevent ghost or honorary
authorship. If the editorial board suspects a case of “gift
authorship’, the submission will be rejected without
further review. As part of submission of the manuscript,
the corresponding author should also send a short state-
ment 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 en-
courages 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.

Any financial grants or other support received for a sub-
mitted 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 inter-
est 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 com-
plaint cases within the scope of COPE guidelines. Authors
should get in direct contact with the editorial office re-
garding their appeals and complaints. When needed, an
ombudsperson can be assigned to resolve cases that can-
not 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 copy-
right of their manuscript to Emergency Medicine Physi-
cians’ 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 Copy-
right Transfer Form (available for download at www.ea-
jem.com). When using previously published content, in-
cluding 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 ed-
itors, the editorial board and the publisher disclaim any
responsibility or liability for such materials. The final re-
sponsibility 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, Ed-
iting and Publication of Scholarly Work in Medical Jour-
nals (updated in December 2015 - http://www.icmje. org/
icmje-recommendations.pdf). Authors are required to
prepare manuscripts in accordance with CONSORT guide-
lines for randomized research studies, STROBE guidelines
for observational original research studies, STARD guide-
lines for studies on diagnostic accuracy, PRISMA guide-
lines 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
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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)

- Grantinformation 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 sub-
missions 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 orig-
inal research. The main text of original articles should
be structured with Introduction, Materials and Methods
(with subheadings), Results, Discussion, Study Limita-
tions, 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 SJ.
Statistical guidelines for contributors to medical journals.
Br Med J 1983: 7; 1489-93). Information on statistical
analyses should be provided with a separate subheading
under the Materials and Methods section and statistical
software that was used during the process must certainly
be specified. Data must be expressed as meanzstandard
deviation when parametric tests are used to compare
continuous variables. Data must be expressed as medi-

A-VI

an (minimum-maximum) and percentiles (25th and 75th
percentiles) when non-parametric tests are used. In ad-
vanced and complicated statistical analyses, relative risk
(RR), odds ratio (OR) and hazard ratio (HR) must be sup-
ported by confidence intervals (Cl) and p values.

Editorial Comments: Editorial comments aim at provid-
ing brief critical commentary by the reviewers having
expertise or with high reputation on the topic of the re-
search article published in the journal. Authors are select-
ed 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, Con-
clusion subheadings. Please check Table 1 for limitations
for Case Reports.

Letters to the Editor: This type of manuscripts can dis-
cuss 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”. Read-
ers 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
notincluded. The text should be unstructured. The manu-
script that is being commented on must be properly cited
within the manuscript.

Scientific letter: Manuscripts with prior notification char-
acteristics, announcing new, clinically important scientif-
ic developments or information are accepted as Scientific
Letters. Scientific Letters should not include sub-head-
ings and should not exceed 900 words. Number of refer-
ences should be limited to 10 and number of tables and
figures should be limited to 2.

Clinical Imaging / Visual Diagnosis: Images must be typ-
ical 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 relat-
ed to emergency and general medicine and presents
information on the history of diagnosis and treatment

of diseases. Historical findings should be a result of rel-
evant 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 ref-
erences should be limited to 10.

Table 1. Limitations for each manuscript type.

Type Abstract
of Word word |Reference|Table| Figure
manuscript|  limit limit limit  [limit | limit
7 or total
Original 5000 of 15
Article (Structured)| 200 50 6 | images
100r
Review total of
Article 5000 200 50 6 R0images
10 or total
Case No of 20
Report 1500 200 10 tables | images
Letterto No No
the Editor 500 N/A 5 tables| media
2ortotal
Scientific No of 4
letter 900 N/A 10 tables | images
Clinical
Imaging/ 3or
Visual No |total of 6
Diagnosis 400 N/A 5 tables | images
3ortotal
History 900 N/A 10 No of 6
tables | images
Publication No No
ethics 900 N/A 10 tables| media
Tables

Tables should be included in the main document, pre-
sented after the reference list and they should be num-
bered 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.

Figures and Figure Legends

Figures, graphics and photographs should be submitted as
separate files (in TIFF or JPEG format) through the submis-
sion system. The files should not be embedded in a Word
document or the main document. When there are figure
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subunits, the subunits should not be merged to form a
single image. Each subunit should be submitted separate-
ly 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 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 fig-
ures should be clear in resolution and large in size (mini-
mum 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 paren-
thesis 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 pro-
vided 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 with-
in the main text and they should be numbered consecutive-
ly in the order they are referred to within the main text.

Limitations, drawbacks and shortcomings of original ar-
ticles 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 accor-
dance 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 fol-
lowing examples:

Journal article: Lewin MR, Stein J, Wang R, Lee MM, Ker-
nberg M, Boukhman M, et al. Humming is as effective
as Valsalva's maneuver and Trendelenburg’s position for
ultrasonographic visualization of the jugular venous sys-
tem 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 IJ, Redfern SJ, editors. Mental
health care for elderly people. New York: Churchill Living-
stone; 1996.

Conference Proceedings: Bengisson S. Sothemin BG.
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Editorial

Dear Readers,

We are happy to be with you with the first issue of EAJEM in 2016. It is our pleasure to see the manuscripts published in each issue has
higher quality than the previous ones. We have seven original articles this month. Two of them points out pneumonia. The first article is
about the prognostic power of serum surfactant protein D levels in children. The second one tries to identify whether the Amino-Terminal
Fragment of Pro-Brain Natriuretic Peptide in Plasma identifies mortality or not. We have got two articles associated with trauma. The first
one will be about one of the lesser evaluated topics in the emergency: Corneal injuries and abuse of topical drugs in workers. The second
one will aim preliminary results of one of the untouched areas in Muslim countries: Abusive Head Trauma in Turkey. We hope these pub-

lished pioneer trauma studies may lead to multicentric prospective studies to enlighten deeper points in the future.

We have also topics about Out-of-Hospital Cardiopulmonary Arrest Cases and Acute Abdominal and Flank Pain. For toxicologic emergen-

cies, writers from far abroad contributed in this issue sharing their experience about Acute Zinc Phosphide Poisoning.

We think the topics and results will be discussed long in the corridors of the hotel that 3" Intercontinental Emergency Medicine Congress,
3 International Critical Care and Emergency Medicine Congress will be conducted. Our submit system is more simple now. We are ready

to serve you for upcoming prospective manuscripts.
Hope to be with you in the near future issues,

With best regards,

Editor in Chief
Mustafa Serinken

Associate Editor
Miicahit Emet
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Abstract

Aim: To investigate whether serum surfactant protein D (SP-D) level is an applicable indicator in differentiating bacterial and viral pneumonia and determin-
ing clinical severity in cases with community-acquired pneumonia (CAP).

Materials and Methods: A total of 67 subjects were analyzed prospectively; of these, 32 were patients (aged 1 month-18 years) with a diagnosis of CAP and
35 were healthy control subjects.

Results: The median age of the patients was 17.5 months (1.5-156 months). The serum SP-D levels of the patient group were significantly higher than those
of the control group (p<0.001). Based on the pneumonia clinical severity index, serum SP-D levels in patients with mild (n=7), moderate (n=19), and severe
(n=6) pneumonia were significantly higher than those in the control group (p<0.001, respectively). The serum SP-D levels in patients with severe pneumonia
were much higher than in those with mild and moderate grades based the clinical severity index (p<0.001 and p<0.001, respectively). Although the serum
SP-D levels in the bacterial pneumonia group were higher than those in the viral pneumonia group, the difference was not statistically significant.

Conclusion: Although serum SP-D has limited efficacy in differentiating bacterial and viral pneumonia with respect to CAP in children, it can be used as an

effective bioindicator for determining the clinical severity of the disease in emergency services. (Eurasian J Emerg Med 2016; 15: 1-6)

Keywords: Community acquired pneumonia, surfactant protein D, pneumonia clinical severity index, pediatric emergency

Introduction

Community-acquired pneumonia (CAP) in children is an import-
ant morbidity and mortality factor, especially in developing coun-
tries. According to data obtained from the World Health Organization
(WHO), 156 million children under the age of five years are diagnosed
with pneumonia each year. Twenty million of these children are hos-
pitalized. More than two million are fatally affected (1, 2).

Usually, viral agents (20%-43%) are responsible for CAP etiology
in children. Bacterial agents are a less significant factor (10%-40%)
(3). However, many studies published in the last ten years have re-
ported that mixed viral/bacterial infections play a role in 45% of pe-
diatric CAP cases (4). Similar signs and symptoms caused by these
agents result in the failure of radiological findings to differentiate the
agents and difficulties in the routine practice of invasive interven-

tions, such as hemoculture, bronchoalveolar lavage (BAL), and lung
needle biopsy. Complications resulting from these interventions
have encouraged clinicians to research diagnostic and prognostic
biochemical indicators in CAP cases (4, 5). Furthermore, the unnec-
essary use of antibiotics due to failure to perform invasive interven-
tions based on viral and bacterial pneumonia differentiation leads to
financial burdens. Consequently, differentiation is another issue that
emphasizes the importance of these bioindicators.

Surfactant protein D (SP-D) is a hydrophilic protein synthesized
and secreted by alveolar epithelial type 2 and Clara cells as an acute
phase reactant in lung infections (6). SP-D plays an important role in
host defense by recognizing the carbohydrate structures in bacteria
and viruses (7). According to experimental studies, it is secreted in
inflammatory lung diseases, such as lung infection and pneumonitis.
SP-D levels also increase due to the deterioration of alveolar cells (8, 9).
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This study aimed to investigate whether serum SP-D levels can
be used to determine clinical severity and differentiate bacterial/viral
etiology in pediatric CAP cases.

Materials and Methods

Ethical approval for this prospective study was obtained from
the Local Ethics Committee of Ondokuz Mayis University in accor-
dance with the Declaration of Helsinki. Written informed consent
was obtained from relatives of the patients. A total of 67 subjects,
including 32 patients between one month and 18 years of age,
were presented to the Pediatric Emergency Service of the Medical
School of Ondokuz Mayis University due to a CAP diagnosis. Thir-
ty-five age- and gender-matched control subjects were analyzed
prospectively. The diagnosis of pneumonia was established accord-
ing to the criteria determined by the WHO (10). Clinical severity
scores were determined using the clinical severity index of Liu et
al. (11), which is based on respiratory rate, retraction, the presence
of dyspnea, and findings of auscultation (Table 1). To differentiate
bacterial and viral pneumonia, modified parameters of the study
conducted by Ruuskanen et al. (5) were used as pneumonia etiol-
ogy prediction scores (Table 2). According to this scoring system,
cases with scores <3 were evaluated to have viral etiology. Those
with scores >3 were evaluated to have bacterial etiology. The cri-

Table 1. Clinical score for severity of pneumonia (11)

teria of the guidelines of the British Thoracic Society were used in
making hospitalization decisions (12). Patients were excluded from
the study if they had a medical history of different diseases that
may affect serum SP-D levels (including chronic pulmonary dis-
eases such as cystic fibrosis, asthma, bronchiolitis obliterans, and
bronchopulmonary dysplasia, as well as hepatic, renal, gastrointes-
tinal, hematological, endocrinological, metabolic, neurological, or
cardiovascular disorders). The control group consisted of healthy
age- and gender-matched children.

The demographic characteristics, clinical, laboratory and ra-
diological findings, serum SP-D levels, pneumonia clinical severity
index results and patient treatment responses were evaluated. The
correlation of other variables used for pneumonia clinical severity
indexes, pneumonia etiology prediction scores with serum SP-D
levels and C-reactive protein (CRP), leukocyte, sedimentation, neu-
trophil and lymphocyte counts, were analyzed.

Collection of the Serum Samples and Measurement of Serum

SP-D levels

Serum samples were allowed to clot spontaneously at room
temperature and were centrifuged at 3000 xg for 10 min. All sam-
ples were stored at —80°C pending analysis of serum SP-D. Serum
SP-D levels were evaluated using ELISA (catalog no: RD194059101,
BioVendor, European Union). Results were recorded in ng/mL.

Variables Clinical score, circle one

0 point 1 point 2 points 3 points

Respiratory rate*

Age
<2m <60 61-69 >70
2-12m <50 51-59 >60
13m-2y <40 41-44 >45
25m-3y <34 35-39 >40
37m-5y <30 31-34 >35
61 m-12y <26 27-30 >31
>12y <23 24-27 >28
Retractions None Intercostal Intercostal and substernal Intercostal, substernal,

and supraclavicular

Dyspnea
0-2y Normal feeding, Any 1of the following: Any 2 of the following: Stops feeding, does not
vocalizations, difficulty in difficulty in feeding, vocalize, or is drowsy
and activity feeding, decreased decreased vocalization, or confused
vocalization, or agitation or agitation
25m-5y Normal feeding, Any 1 of the following: Any 2 of the following: Stops eating or
vocalizations, and play decreased appetite, decreased appetite, drinking, stops playing,
increased coughing after increased coughing oris
play, or hyperactivity after play, and hyperactivity drowsy or confused
25y Counts till =10 in one breath | Counts till 7-9 in one breath | Counts till 4-6 in one breath | Counts till <3 in one breath
Wheeze Normal breathing; no End-expiratory Expiratory wheeze only Inspiratory and expiratory

wheezing present

wheeze only

(greater than end-
expiratory wheeze)

wheeze, diminished
breath sounds, or both

*(breaths/min), count respiratory rate for one full minute while patient is awake; m: months; y: years
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Table 2. Clinical and laboratory variables used to distinguish viral
pneumonia from bacterial pneumonia (pneumonia etiology predi-
ction score) (5)

Parametres 0 point 1 point
Age <5 years >5 years
Clinical profile Rhinitis, wheezing >38.5 °C fever,
tachypnea
Total white blood <15%10° cells >15%10° cells
cell count per L per L
Serum levels of <20 mg/L =20 mg/L

C-reactive protein

Lobar alveolar
infiltrates

Sole interstitial
infiltrates, bilaterally

Chest radiograph
findings

Response to Slow or Rapid (in three

antibiotic treatment non-responsive days)
Total score: >3 suspected bacterial, <3 suspected viral
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Figure 1. Comparison of serum SP-D levels between patient and
control groups

Statistical analysis

All parameters were analyzed using the Statistical Package for
the Social Sciences software version 21.0 (IBM SPSS Statistics; New
York, USA). Control of normal data distribution was performed using
the Shapiro-Wilks test. All categorical variables were represented as
numbers and percentages, whereas numerical variables were given
as meanzstandard deviation and median (minumum-maximum).
The normally distributed values of the patients and controls were
compared using the independent t test, while non-normally distrib-
uted data were analyzed using the Mann-Whitney U and Kruskal-
Wallis tests. Pearson’s chi-square test was used to analyze categorical
data. Correlations between quantitative data were analyzed using
the Spearman’s correlation test. The accepted value for statistical sig-
nificance was p<0.05.

Results

The study included 67 total subjects, consisting of 35 healthy
control subjects and 32 patients who applied to the Pediatric Emer-
gency Service of our hospital with a CAP diagnosis. The median age
of the patient group was 17.5 months (1.5 to 156 months), and the

Table 3. Comparison of serum SP-D levels in all study groups

Groups n SP-D (ng/mL)* p
Control 35 93.79

(39.66-154.27) <0.001
Patients 32 192.92

(120.24-440.81)

According to the SPS

LS 7 191.314
(143.16-229.64)

MS 19 169.07% 0.001
(120.24-282.09)

HS 6 382.678
(285.30-440.81)

According to the PEPS

Viral 9 132.59
(39.66-282.09) 0.133

Bacterial 23 198.22

(120.24-440.81)

*median (min-max), SP-D: surfactant protein D; LS: low score; MS: moderate sco-
re; HS: high score; SPS: severity of pnemonia score; PEPS: pneumonia etiology
prediction score.

median age of the control group was 24 months (1 to 156 months).
The female/male ratio of the patient group was 1:13 (17/15), with
a 1:18 (19/16) ratio in the control group. No difference was found
between the groups with respect to median age value and gender
(p=0.183 and p=0.559, respectively). 24 patients (75%) received ox-
ygen therapy during a follow-up period with a median duration of
2 days (between 0.5 and 27). One patient was intubated and hospi-
talized in the intensive care unit. 27 total patients applied with fever
(84.3%) for a median duration of two days (between one and nine
days). All patients received antibiotics for a median duration of five
days (between 2 and 42 days). Complications such as parapneumon-
ic pleural effusion requiring no drainage, atelectasis, and respirato-
ry acidosis were detected in 2 (6.2%), 8 (25%), and 11 (34.3%) of the
cases, respectively. The mean hospitalization duration of the patients
was 11.72+8.25 days (2 to 42 days).

Serum SP-D levels were significantly higher in the patient group
than in the control group (p<0.001) (Figure 1, Table 3). According
to the pneumonia clinical severity index, serum SP-D levels in the
groups with mild (n=7), moderate (n=19), and severe (n=6) pneu-
monia were significantly higher than in the control group (p<0.001,
p<0.001, and p<0.001, respectively) (Figure 2 and Table 3). While
there was no significant difference between serum SP-D levels in
cases with mild and moderate clinical severity (p=0.461), serum SP-D
levels in cases with a severe clinical index were remarkably higher
than in cases with mild and moderate clinical severity (p<0.001 and
p<0.001, respectively) (Figure 2 and Table 3). No significant correla-
tion was found between clinical severity index and C-reactive protein
(CRP) or thrombocyte and neutrophil counts (p=0.942, p=0.328, and
p=0.429, respectively). Serum SP-D levels were higher in the groups
with bacterial etiology. However, the difference was not statistically
significant (p=0.133) (Figure 3 and Table 3). A significant correlation
(r=0.482, p<0.001) was found between serum SP-D level and hospi-
talization duration in patients with bacterial etiology, whereas no sig-
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Figure 2. Comparison of serum SP-D levels according to pneumonia
severity scores (LS: low score; MS: moderate score; HS: high score)

Figure 3. Comparison of serum SP-D levels according to pneumonia
etiology prediction scores

Table 4. Comparison of clinical and laboratory findings in all patients according to pneumonia etiology prediction scores

Variables Bacterial (n=23) Viral (n=9) P
Age, median (range) 21 months (1.5-156) 2.5 months (1.5-45) 0.262
Gender

Male, n (%) 11 (47.8) 4 (44.4) 0.853
Female, n (%) 12(52.2) 5(55.6)

Fever, (mean+SD) 37.10+0.78 °C 36.83+0.45°C 0.331
Total white-blood cell count (mean+SD) 1345048041 cells/L 14081+7122 cells/L 0.838
Neutrophil count, (mean+SD) 61.7+£18.9% 41.0+£19.7% 0.114
CRP, median (range) 38.7 mg/L (0.5-270.0) 15.0 mg/L (1.0-29.0) 0.416
Wheezing, n (%) 7 (30.4) 6 (66.7) 0.109
Ral, n (%) 22(95.7) 8(88.9) 0.490
Retractions, n (%) 20 (87.0) 7(77.8) 0.604
Nasal flaring, n (%) 19 (82.6) 6 (66.7) 0.370
Cyanosis, n (%) 5(21.7) 1(11.1) 0.648
Oxygen saturation, median (range) 86.2% (43.0-99.6) 82.7% (77.0-97.6) 0.081
Oxygen therapy requirement, n (%) 19 (82.6) 5(55.6) 0.176
Respiratory acidosis, n (%) 9(39.1) 4 (44.4) 0.688
Intubation, n (%) 1(4.3) -

Radiological findings

Sole interstitial infiltrates, bilaterally, n (%) 5(21.7) 7(77.8) 0.118
Lobar alveolar infiltrates, n (%) 11 (47.8) 1(11.1) 0.109
Atelectasia, n (%) 7 (30.4) 1(11.1) 0.386
Pleural effusion, n (%) 2(8.7) -

Length of hospitalization, median (range) 12 (6-42) days 6 (2-10) days <0.001
CRP: C-reactive protein; SD: standard deviation

nificant correlation was detected (r=0.183, p=0.638) in patients with  the bacterial and viral etiology groups (p<0.001) (Table 4). No signif-

viral etiology. When the clinical, radiological, and laboratory findings icant correlation was found between serum SP-D level and CRP, total
WBC, or neutrophil count (r=0.064, p=0.773; r=0.221, p=0.310; and

r=0.339, p=0.114, respectively).

were compared to pneumonia etiology prediction scores, a signifi-
cant difference in hospitalization duration was detected between
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Discussion

This study investigated the efficacy of serum SP-D levels in pre-
dicting clinical severity, prognosis, and pneumonia etiology in chil-
dren with CAP who were presented at our Pediatric Emergency Ser-
vice.

Serum surfactant protein is a hydrophilic protein from the col-
lectin family, secreted by alveolar epithelial type 2 and Clara cells in
the lung tissue (6). SP-D is secreted as an acute phase reactant, es-
pecially in the presence of infectious agents; it plays a role in host
defense mechanisms via adhesion to micro-organisms due to its
hydrophilic nature (6, 7), is important in aggregation, neutralization,
and opsonization during phagocytosis, results in direct gram-nega-
tive bacterial cell-membrane lysis, inhibiting bacterial/fungal growth
in macrophages, and has a aggregation-independent manner (7, 13).
Therefore, SP-D is an important biomarker of infectious pulmonary
diseases. Studies have shown that it plays an important role in host
defense against viral and bacterial CAP agents, such as Klebsiella
pneumoniae (14, 15), Haemophilus influenza (14, 16), Streptococcus
pneumoniae (14, 17), Mycoplasma pneumoniae (14, 18), and influenza
Avirus (14, 19).

Etiology clarification (bacterial or viral) in CAP cases is important
for pneumonia management. Despite advanced diagnostic tests, a
clinical algorithm has not yet been developed to clarify etiology in
the child age group. Specifically, high coinfection rates (30 to 45%)
accompanying viral CAP cases increase the difficulty of this situation
(4, 5). Unclarified CAP etiology is critical, since it leads to unnecessary
use of antibiotics, elevated resistance, and increased health care ex-
penses. Diagnostic difficulties in CAP cases generally necessitate the
evaluation of multiple factors to differentiate viral and bacterial etiol-
ogy, such as patient age, disease progression, accompanying symp-
toms, serum biomarkers, serum acute phase reactants, radiological
findings, presence of viral epidemics, and clinical response to anti-
biotics (5). For that purpose, the British Thoracic Society has empha-
sized that viral pneumonia should be considered in the presence of
a fever under 38.5 °C, wheezing, a respiratory rate below 50/min, and
striking chest recession for children under five years old (20). In our
study, we used the scores of the variables identified by Ruuskanen et
al. (5) to differentiate viral and bacterial pneumonia and investigate
whether serum SP-D value can be used solely as a marker in this eti-
ological differentiation.

The markers used in biomarker studies of CAP cases include in-
flammatory indicators such as CRP, WBC, ESR, procalcitonin, IL-6, and
TNF-a (5, 21, 22). The conclusions of studies vary with respect to the
success of these inflammatory indicators in predicting clinical severi-
ty in patients diagnosed with pneumonia. Serum WBC, CRP, and pro-
calcitonin levels are the most widely studied acute phase reactants
in child and adult CAP cases (5). The literature has demonstrated sig-
nificantly higher levels in subjects with bacterial pneumonia, though
this indication does not show sufficient specificity or sensitivity when
used exclusively (5). Another study conducted by Christ-Crain et al.
(23) revealed that C-reactive peptide (CRP) does not show a signifi-
cant difference in pneumonia cases with different severity degrees
assessed by PSI. However, CRP has been identified as a serum marker
in predicting bacterial pneumonia in another study conducted by
the Pediatric Emergency Service (24). Kolling et al. (25) have shown
that IL-1 (3 levels in CAP patients are not correlated with inflamma-
tory markers, such as WBC and CRP, in contrast to IL-1ra and TNF-a.

However, IL-1 B levels are more correlated with clinical pulmonary
infection scores. These studies have stated that ESR and WBC, as well
as the other acute phase reactants, are most commonly used in clin-
ical practice to demonstrate moderate sensitivity and specificity as
well as low diagnostic efficacy (22, 26-28). In this study, no significant
correlation was found between the clinical severity index and CRP,
WBC, and neutrophil compatibly. However, these markers were ob-
served to be statistically significant in the differentiation of viral and
bacterial pneumonia.

In recent years, experimental studies have emphasized that specif-
ic pulmonary bioindicators considered to be secreted from deteriorat-
ed lung tissue, such as surfactant protein A (SP-A), surfactant protein D
(SP-D), Krebs von den Lungren-6 (KL-6), and Clara cell protein (CC-16),
are effective in determining lung deterioration severity (29-31).

In a study on adult CAP cases, Leth-Larsen et al. (14) reported
that they could only determine the agent in 22 (36%) of 61 CAP cas-
es. Furthermore, they detected that serum SP-D levels were higher
in pneumonia cases with atypical etiology than in pneumonia cases
associated with Streptococcus pneumoniae and Haemophilus influen-
za as etiological agents, in contrast to CRP and WBC, according to
etiological detection results in these cases. A study by Ichiyasu et al.
(31) on 48 cases of bronchopneumonia with or without chronic asth-
ma in an age group ranging from two to four years revealed that se-
rum SP-D levels were higher in severe cases requiring intensive care.
In another study on 53 cases with RSV bronchiolitis with or without
chronic heart disease, Mosbah et al. (32) detected that serum SP-D
levels were higher in the patient group, which required mechanical
ventilation support and oxygen requirements. These two studies
indicate that serum SP-D level increases in severe pulmonary infec-
tion with either bacterial or viral etiology. In addition, Shu et al. (33)
suggest investigating the correlation between lung involvement and
serum SP-D levels. Their study on serum SP-D levels in 47 CAP cases
attributes this conclusion to the fact that Mycoplasma pneumoniae
in children correlates to SP-D levels detected by BAL and increases
significantly when accompanied by severe lung involvement. This
study indicates the validity of using serum SP-D levels rather than
interventional diagnostic methods such as BAL to differentiate lung
infection etiology. Our research revealed that serum SP-D levels in-
crease according to lung infection severity. This is compatible with
the literature concerning viral and bacterial etiology cases. Neverthe-
less, research has established that the SP-D level increase in CAP cas-
es with bacterial etiology was higher than in cases with viral etiology.
However, this difference was not statistically significant.

Study limitations

This study had several limitations. For example, it was conducted
at one referral center with a limited number of patients over a short
time period.

Conclusion

Serum SP-D levels in children are applicable biomarkers that
can help to predict severity in CAP cases applying to pediatric
emergency services. Furthermore, prospective studies must be
conducted on larger case series. A higher increase in serum SP-D
levels in cases of bacterial pneumonia is demonstrated; however,
clinical applications related to differentiating bacterial and viral
pneumonia are limited.
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Abstract

Aim: In this study, all interventions made by lay rescuers and health professionals and the shortcomings for cardiopulmonary arrest management outside
the hospital were examined.

Materials and Methods: The study was conducted between December 2012 and May 2014 in the Emergency Department of Gaziantep University. To
ensure orderly and standardized records, a study form was prepared that consisted of 31 questions. The time and location of the cardiac arrest, information
regarding the lay rescuers and professional health workers, and the practices followed during transport and at the emergency service were examined. Sta-
tistical analyses were performed using the Statistical Package for the Social Sciences (SPSS) for Windows software version 22.0, and p<0.05 was accepted as
statistically significant.

Results: Of the 205 cardiac arrests, 69.8% were male and 30.2% were female. The mean age in all of the cases was 58.34+19.1 years. The cardiac arrests mostly
occurred in the home environment (62.4%) and happened between 13.00 and 20.00 hours (43.4%). The most frequent conditions that caused a worsening of the
cases were syncope (unresponsiveness) (35.6%). The people who identified the cardiac arrest case and called for help by informing emergency health personnel
(EHP) were mostly family members (50.7%). The activation time was 14.27+20.30 min. The time to arrive at the scene was 8.4+6.4 (1-35) min. Lay rescuers per-
formed resuscitation in 19.5% of cases. The most frequent rhythms on the arrival of the EHP were asystole (74.1%). EHP evaluated the glaskow coma scale (GCS)
of 88.3% of the cases as <7 at the scene. EHP performed basic life support (BLS) on all cases (100%) and endo-tracheal intubation (ETI) on 29.3% of the cases at
the scene. The on-scene time and transport time to ED were 8.09+8.82 and 9.02+7.92 (1-50) min, respectively. The average duration of CPR at ED was 35.15+16.9
min. Of all the cases, 7.8% were discharged from intensive care unit (ICU) to homes. Of all the cases, 77.6% died at the ED, and 14.6% died in ICU.

Conclusion: The intervention rate by lay rescuers was far less than the international rates. The survival rates were generally below the internationally report-
ed rates. There is no adequate public awareness in our area for identifying cardiac arrest in patients and for initiating early chest compressions. (Eurasian J
Emerg Med 2016; 15: 7-14)

Keywords: Out-of-hospital cardiopulmonary arrest, lay rescuer, emergency health staff, emergency department, survive, mortality

Introduction

The prompt identification of cardiac arrest cases, activation of
emergency health personnel (EHP), early initiation of chest com-
pressions, early defibrillation, competency in basic life support (BLS)
practices, and the correct application of BLS are keys to obtaining
significantly positive results in out-of-hospital cardiac arrest (OHCA)
(1-4). Chest compressions performed alone by the lay rescuer are an
essential basic step for successful resuscitation during cardiac arrest
and can increase the rate of survival by two-fold (2-4). However, de-
spite technological improvements and advances in telecommunica-
tion tools, the discharge rates of OHCA cases from the hospital are
quite low (2.5%-25%) (5).

Even in developed countries, such as the USA and Canada, the
estimated intervention incidence in OHCA cases is approximately
50-55/100.00 per year (6). Additionally, the rate of CPR application
by lay rescuers in OHCA ranges from 20% to 30% (4). In Turkey, no
studies have been conducted to provide exact data regarding inter-
vention in OHCA cases. In general, a very important fraction of OHCA
cases cannot receive proper and sufficient CPR intervention from lay
rescuers and health workers in the world. This is the reason for the
high mortality rates observed in OHCA patients.

The most important step toward solving this problem is to raise
awareness in the population with ongoing education for the prompt
identification of cardiac arrest, early chest compressions, and the use
of an AED to increase the chance of survival without any sequela
from increasing perfusion to vital organs in OHCA cases (7).
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Although there are some studies on the outcomes of cardiopul-
monary resuscitation (CPR) in hospitals, no prospective study has been
conducted regarding the outcomes of CPR in OHCA cases. We aimed to
obtain the required data (such as morbidity, mortality) related to OHCA
cases in our region. Therefore, we prospectively investigated how lay res-
cuers identified arrest cases; how they called EMS; the BLS applications
with chest compressions performed first; the life-saving interventions
performed by emergency medical system (EMS) personnel at the scene,
during transportation, and at the emergency service; previous CPR train-
ing of the EMS personnel and lay rescuers; and the effects of all of these
on mortality and morbidity in OHCA cases in the city of Gaziantep.

Materials and Methods

Before the study

We obtained approval from the Gaziantep University, School
of Medicine, Medical Ethics Committee (Ethics Committee deci-
sion nr: 19.06.2012/277 Date: 19.06.2012) and complied with the
Helsinki Declaration in this study. The study was conducted pro-
spectively from December 1, 2012 to May 31, 2014, in collabora-
tion with the Gaziantep University, School of Medicine, Depart-
ment of Emergency Medicine, and the Gaziantep Health Board
EMS Branch Directorship.

Study area

Gaziantep province covers an area of 6,222 km?, and it is the
sixth most populated city (population of the city center is 1,800,000)
in Turkey. Within the body of the City Health Board, there are 33 of
112 Emergency Medicine Service (EMS) stations, with 536 personnel.
Of these personnel, 320 are emergency medicine technicians (EMT),
80 are paramedics, 21 are health officers, and 35 are general practi-
tioners. Five of the EMS stations in the city center have a doctor work-
ing on the team. There is a 24/7 attending doctor at the head of the
112 Command Control Center (112 CCC). The average daily number
of telephone calls to EMS is 15,000. Of these calls, only approximately
300 (2%) are considered emergency cases that require an ambulance
team to be sent, whereas the other calls (98%) are recorded as un-
grounded cases. There are in total 97 ambulances in service in the
EMS Branch: 34 of the ambulances are for emergency aid, 58 are for
transportation, two are for transportation with four stretchers, and
one is for transporting obese patients. Additionally, there are two
motorcycle teams. According to the data provided by the City Health
Board, the average time required for an ambulance to reach a patient
is 9 min.

Preparation and recording of study forms

To ensure orderly and standardized records, a study form was
prepared that consisted of 31 questions. Before the study, all of the
112 emergency health professional (EHP) were informed about the
purpose of the study and how to complete the forms. No education
was given regarding emergency interventions during cardiac arrest
to any of the EHP. We expected that they would practice using their
own training. To detect possible faults for completing the forms, a
preliminary study was conducted where the forms were filled in for
10 cases of cardiac arrest. All of the EHP were warned about the faults
detected in this preliminary study. The cases in the preliminary study
were excluded from the actual study. Teams dealing with cardiac ar-
rest cases handed the forms that they had completed to the com-

mand and control center (CCC) daily at the end of their shifts. These
forms were collected weekly from the CCC by the study conductor,
and the data were recorded using a computer.

Information obtained from the form

Time and location of cardiac arrest
¢ Time of the day and where the cardiac arrest happened.

With regard to lay rescuers:

¢ Did they quickly identify cardiac arrest?

¢ Did they activate the EMS system (activation time)?

Delay before activation of the EMS system

¢ Did they engage in any life-saving interventions until the arrival
of EHP?

¢ Did they initiate early chest compressions?

¢ Have they ever been trained for BLS practices (and if so, where)?

With regard to professional health workers

¢ Did they guide lay rescuers in simple interventions beginning
from the moment of the emergency call?

* What was the time for the ambulance to arrive at the scene
(response time)?

e What was the condition of the case at the time of arrival of the
emergency team, and what was the first detected cardiac rhythm?

e What were the BLS and ACLS interventions that were performed
at the scene?

¢ Did they defibrillate the case at the scene?

e What was the duration of interventions that they performed at
the scene (on-scene time)?

* How long have they been practicing in their profession?

e What are their training levels regarding BLS and ACLS, and what
courses have they attended?

Practices during transport and in the emergency service

¢ Interventions performed in the ambulance

¢ Time to arrive at the emergency service (transport time)

e Interventions performed at the emergency department (ED)

e Duration of CPR performed on the patient at the ED

¢ Mortality and morbidity of the case at the ED

¢ Mortality and morbidity of the case in wards and intensive care
units (ICU)

Inclusion criteria

e Cardiac arrest taking place outside the hospital

e Adult cases over 16 years old (patients less than 16 years old who
received intervention at the scene are not followed up by adult
emergency service doctors)

e Patients who had cardiac arrest within 30 min before the arrival
of the EHP

Exclusion criteria

e Patients under 16 years old

e Patients who were determined to have had a cardiac arrest more
than 30 min before the arrival of EHP

¢ Patients who had a cardiac arrest at the hospital

¢ Incomplete completion of the study forms
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Table 1. Demographic data of the study Table 1. Demographic data of the study

n % n %
Gender Where did the lay rescuer have his/
Male 143 | 698 her training
Female 62 302 Courses in schools and workplaces 4 10
Witnessed arrest 164 80 In-service training (health worker) 16 40
S P ¢ No formal training, visual/auditory 20 50
cene ot even information (Untrained rescuer)
Athome 128 624 EHP performing the intervention
Rural areas (e.g., picnic areas, 29 14.1 Doctor 32 15.6
agricultural fields) :
Downtown % 127 Paramedic 75 36.6
- - EMT 97 473
Public places (e.g., shopping 15 7.3
centers, stadiums) Health officer 1 0.5
Miscellaneous* 7 34 In-service training of EHP who performed
. L . int ti
Timeframe when health condition deteriorated interventions
08%-12% Hours 44 | 215 No training 3 1
*
13%-20% Hours 89 434 TRC >4 26.3
219%_07% Hours 79 351 Basic module 58 283
ALS** 2 2
Complaint of the case that > 6 30
caused deterioration PALS*** 28 13.7
Chest pain 33 16.1 *Miscellaneous: outpatient centers (e.g., health centers medical centers, dialysis
ificulty i hi units), **ALS: advanced life support, ***PALS: pediatric advanced life support; TRC:
Difficulty in breathing 51 24.9 trauma resuscitation course; EMT: emergency medical technician; EMS: emergen-
Syncope (unresponsiveness) 73 35.6 cy medicine staff; EHP: emergency health professional; VF: ventricular fibrillation;
PVT: pulseless ventricular tachycardia; PEA: pulseless electrical activity
Trauma 27 13.2
Gunshot wound 5 24 Evaluation of the results
Miscellaneous 16 7.8 During the 18-month study period, 688 cardiac arrest cases
The person who activated EMS were reported in the records of CCC in the city center of Gazian-
'I tep. In total, 483 of the cases were excluded from the study: 4
Family member 104 50.7 cases were under 16 years old, 24 cases were determined to have
A person recognized by the patient 58 28.3 had a cardiac arrest more than 30 min before the initiation of in-
A person unrecognized by the patient 23 1.2 tervention, 51 cases did not need CPR at the scene, 10 cases were
Patient themselves 20 98 included in the preliminary study, and 394 cases had missing in-
i formation on the forms. The remaining 205 cases (30%) were in-
Intervention by lay rescuer cluded in the study.
Yes 40 19.5
No 165 80.5 Statistical analysis
- A Kolmogorov-Smirnov test was used to assess the normality
First rhythm at scene detected by EHP of the continuous variables. Student’s t test was used to compare
Asystole 152 74.1 the normally distributed variables in two independent groups,
VF 15 73 and the Mann-Whitney U test was used to compare non-normally
VT 12 59 distributed variables between two independent groups. A Krus-
’ kal-Wallis test and Dunn multiple comparison tests were used to
PEA 7 34 compare more than two independent groups. The correlation be-
Sinus bradycardia 10 4.9 tween categorical variables was tested using Chi-square analysis.
Sinus tachycardia 6 29 The correlation between numerical variables was tested using a
- i Spearman rank correlation coefficient. Descriptive statistics were
Normal sinus rhythm 3 1.5 given as the frequency, percentage, and meanzstd. deviation. Sta-
Training of lay rescuer tistical analyses were performed using the Statistical Package for
Yes 20 50 the Social Sciences (IBM SPSS Statistics; New York, USA) for Win-
N 2 0 dows software version 22.0. p<0.05 was accepted as statistically
° significant.
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Table 2. Findings at the scene, interventions in the case, and outcomes

Result
Discharged from | Discharged from | Death atICU | Death at emergency
ward n (%) ICU n (%) n (%) service n (%) p
Gender
Male 5(3.5) 7 (4.9) 20(14) 111(77.6)
Female 1(1.6) 3(4.8) 10(16.1) 48 (77.4) 0.868
Scene
At home 4(3.1) 4(3.1) 21(16.4) 99 (77.3)
Public places (e.g., mall, stadium) 0 2(13.3) 2(13.3) 11 (77.3)
Downtown 2(7.7) 2(7.7) 2(7.7) 20(77.9) 0.648
Rural areas (e.g., picnic field, agricultural field) 0 1(3.4) 4(13.8) 24 (82.8)
*Miscellaneous 0 1(14.3) 1(14.3) 5(71.4)
Timeframe of deterioration
08%-12% Hours 1(16.7) (20) 3(10) 38 (23)
13%-20% Hours 3(50) (50) 14 (46.7) 67 (42.2) 0.948
21%°-07% Hours 2(33.4) (30) 13 (43.3) 54 (35.9)
Lay rescuer
Yes 1(16.7) 3(30) 9(30) 27 (17) 0.360
No 5(83.3 7 (70) 21 (70) 132(83)
Initial condition of case
GCS 3-7 (2.2) 6(3.3) 23(12.7) 148 (81.8) 0.003
GCS 8-11 (8.3) 4(16.7) 7(29.2) 11 (45.8)
ACLS
Yes 2(333 8(80) 18 (60) 97 (61) 0314
No (66.7 2(20) 12 (40) 62 (39)
Defibrillation
Yes 0 (4.8) 1(4.8) 19 (90.5) 0.280
No 6(3.3) (4.9) 29 (15.8) 140 (76.1)
Intervention by lay rescuer trained for BLS
Yes 0 2(66.7) 5(55.6) 13 (48.1) 0.599
No 1(100) 1(33.3) 4 (44.4) 14 (51.9)
Complaint preceding cardiac arrest
Chest pain 1(3) 2(6.1) 5(15.2) 25 (75.8)
Difficulty in breathing 4(7.8) 2(3.9) 9(17.6) 36 (70.6)
Syncope 0 1(1.4) 7(9.9) 63 (88.7) 0.277
Trauma 1(3.7) 2(7.4) 4(14.8) 20 (74.1)
Gunshot wound 0 1(20) 1(20) 3 (60)
*Miscellaneous 0 2(11.8) 4(23.5) 11(64.7)
Initial rhythm detected by EHP
Asystole 2(1.3) 5(3.3) 20(13.2) 125(82.2)
VF 0 3(20) 3(20) 9 (60)
PVT 0 0 1(8.3) 11(91.7)
PEA 1(14.3) 0 0 6 (85.7) 0.030
Sinus bradycardia 1(10) 1(10) 4 (40) 4 (40)
Sinus tachycardia 1(16.7) 1(16.7) 1(16.7) 3 (50)
Normal sinus rhythm 1(33.3) 0 1(33.3) 1(33.3)
*Miscellaneous: outpatient centers (e.g., health centers medical centers, dialysis units). BLS: basic life support; ACLS: advanced cardiac life support; EHP: emergency
health professional; ICU: intensive care unit; PEA: pulseless electrical activity; PVT: pulseless ventricular tachycardia; VF: ventricular fibrillation; GCS: Glasgow coma scale
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Results

Of the 205 cardiac arrest cases that were included in the study
during the 18-month study period, 143 (69.8%) were male and 62
(30.2%) were female (Table 1). The mean age in all of the cases was
58.34+19.1 (16-95) years. The cardiac arrests mostly occurred in the
home environment (n=128, 62.4%) or in suburban streets (n=29,
14.1%) between 13.00 and 20.00 hours (n=89, 43.4%). The exact
numbers of witnessed arrests were 164 (80%). The most frequent
conditions that caused worsening of the cases were syncope (unre-
sponsiveness) (n=73, 35.6%) and breathing difficulty (n=51, 24.9%).
The conditions in 16 (7.8%) cases were grouped as “miscellaneous”
and included epileptic seizures, cerebrovascular accidents, anaphy-
laxis, hanging, foreign object aspiration, massive hemoptysis, epi-
staxis, substance abuse, smoke inhalation, electric shock, detonation,
and stab wound. The people who identified the cardiac arrest case
and activated EMS were mostly family members (n=104, 50.7%) and
friends (n=58, 28.3%). The activation time of EMS was 14.27+20.30
(1-180) min. (Table 1). EHP arrived at the scene after 8.4+6.4 (1-35)
min from the emergency call. In six cases (3%), 112 CCC person-
nel guided the calling person for emergency intervention over the
phone (chest compression in three cases, maintaining the airway in
two cases, and emergency bleeding control in one case).

The lay rescuers performed resuscitation in 40 (19.5%) cases. Peo-
ple who had previously received first-aid training made half of these
interventions. Sixteen (16%) of them were health workers who were at
the scene by chance at that time. Four of the untrained people stated
that they had witnessed CPR before, and two of them stated that they
had seen a CPR application on TV. The remaining 14 untrained people
stated that they performed CPR according to what they had heard be-
fore. The most frequent rhythms on the arrival of the EHP were asystole
(n=152, 74.1%), VF (n=15, 7.3%), and pulseless VT (n=12, 5.9%) (Table
1). EHP performed BLS on 205 (100%) cases, ACLS on 126 (61%) cases,
defibrillation on 21 (10.2%) cases (15 asystole, 5 VF, 1 PEA), and endo-
tracheal intubation (ETI) on 60 (29.3%) cases at the scene. A significant
part of these interventions were performed by EMT (n=97, 47.3%) and
by paramedics (n=75, 36.6%) (Table 1). The mean experience of the
EHP who performed the interventions was 5.72+3.81 (1-20) years. The
ratios of the last in-service training of the EMS personnel are given in
Table 1. Only three (1.5%) personnel had not completed any training
before because they were new hires. The mean duration after the com-
pletion of the courses was 1.50+1.50 (0-6) years.

The mean on-scene time (duration between the arrival of the
ambulance at the scene and its departure) was 8.0948.82 (1-77) min.
During transport, 180 (87.8%) cases received CPR in the ambulance.
The transport time (mean duration to arrive at the hospital starting
at departure from the scene) was 9.02+7.92 (1-50) min. According
to the evaluation of the GCS of the cases by EHP at the moment of
arrival at the scene, 181 (88.3%) cases had GCS <7, and the remaining
24 (11.7%) cases had GCS between 8 and 11. At the time of arrival at
the hospital, 159 cases (78.7%) had GCS <7, 30 cases (14.6%) had GCS
between 8 and 10, and six cases (2.9%) had GCS =11. In the emergen-
cy service, ETI was performed on 93 patients and CPR was performed
on 174 patients, with an average duration of 35.15+£16.9 (2-113) min.
As a result, 10 of the cases who were determined to have GCS <7 at
the scene (10/181, 5.5%) and six of the cases who were determined to
have GCS between 8 and 11 at the scene (6/24, 25%) were discharged
after admission to ICU.

Table 3. Performance measures of emergency health professionals

Application
Yes No
n (%) n (%) p
Training of the EHP
BLS application
No training 2(1) 0
TRC 54 (26.7) 0
Basic module 56 (27.7) 2(100) 0.279
ALS 62 (30.7) 0
PALS 28(13.9) 0
Professional distribution
BLS application
Doctor 32(15.8) 0
Paramedic 74 (36.6) 1(50) 0.812
EMT 96 (47.5) 1(50)
Training of the EHP
ACLS application
No training 1(0.8) 1(1.3)
TRC 31(24.8) 23(29.1)
Basic module 37 (29.6) 21 (26.6) 0.898
ACLS 40 (32) 22 (27.8)
PALS 16 (12.8) 12(15.2)
Professional distribution
ACLS application
Doctor 16 (50) 16 (50)
Paramedic 54 (72) 21 (28) 0.035
EMT 54 (55.7) 43 (44.3)

BLS: basic life support; ALS: advanced life support; PALS: pediatric advanced life
support; EMT: emergency medicine technician; TRC: trauma resuscitation course;
EHP: emergency health personnel; ACLS: advanced cardiac life support

Table 4. Outcomes depending on durations

n Mean P
Duration of CPR and outcome
Discharged after admission to ward 6 16.16+8.25
Discharged after admission to ICU 10 | 29.6+£16.92 | 0.006
Death in ICU 30 | 35.83+233
Death in emergency service 159 | 36.08+15.41
Duration before activation of EMS
and outcome
Discharged after admission to ward 6 26+24.7
Discharged after admission to ICU 10 89499 |0.342
Death in ICU 30 14.1£15.1
Death in emergency 159 | 14.1+214
EMS: emergency medicine services; ICU: intensive care unit; CPR: cardiopulmonary
resuscitation
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Following intervention at the scene, in the ambulance, and
at the ED, 159 of the cases (77.6%) died in the emergency service,
and 30 of the cases (14.6%) died in the ICU. Sixteen (7.8%) were dis-
charged from the ICU. The general mortality was calculated as 92.2%.
The mean duration of CPR for the patients who were resuscitated at
the ED and admitted to the ICU was 16.16+8.2 min.

There was no statistically significant association between sur-
vival and the location of the cardiac arrest (p=0.648), the timeframe
of the event (p=0.948), the condition that caused worsening of the
case (p=0.277), whether a lay rescuer intervened (p=0.360), wheth-
er the lay rescuer had BLS training or not (p=0.599), the average
time for EHP teams to arrive at the scene (p=0.342), and whether
BLS (p=0.796) and ACLS (p=0.314) practices were performed at the
scene (Table 2). The relationship between the initial conditions of the
cases and the airway maintenance type was not statistically signifi-
cant (p=0.132). The survival and discharge rates of the patients who
were determined to have sinus tachycardia and bradycardia at the
scene were statistically higher than those who were determined to
have fatal rhythms (VF, PVT, asystole, and PEA) (p=0.030) (Table 2).
There were no statistically significant correlations between the expe-
rience of EMS personnel, their in-service training, and whether they
performed BLS (p=0.279) and ACLS (p=0.898). In contrast, paramed-
ics were more active in ACLS practices than were EMTs and doctors
(p=0.035) (Table 3). The EMS personnel performed defibrillation for
the first 15-asystole rhythms that they identified. However, whether
defibrillations were performed correctly or incorrectly did not affect
the patient’s outcome (p=0.280). Whether lay rescuers called for EMS
early or late did not affect survival (p=0.342), whereas the survival
rates were higher in patients who received a shorter duration of CPR
(p=0.006) (Table 4). Whether cardiac arrests took place near or far
from the health centers did not have a statistically significant effect
on the outcomes (p=0.648). The mortality among patients with a GCS
<7 at scene was statistically significant high (p=0.003) (Table 2).

Discussion

The reason why most of the OHCA events occur at home is be-
cause elderly patients who have co-morbidities and are thus at a high
risk of mortality spend most of their time at home. The second most
likely location was found to be suburban streets. We believe that this
is because the population of elderly people is dense and that they do
not receive adequate health care in these areas. The most frequently
detected conditions preceding cardiac arrest, such as cerebrovascu-
lar events chest pain and breathing difficulty, were the same as those
found in other studies (8-10). These results support the theory that
cardiopulmonary and cerebrovascular events are one of the lead-
ing causes of sudden death in elderly patients. The explanation for
why 4/5 of our cases were witnessed by someone is that most of the
OHCA cases occurred in the family environment. In related studies (8-
13), the ratio of witnessed OHCA cases varies from 33%-65%. Those
studies have reported that people tend to live alone as the socio-cul-
tural and economical levels rise; one indication of this is the decreas-
ing rate of witnessed cardiac arrest cases at homes. As for our region,
older family members of people who have low and moderate in-
comes live with their children until their death. The finding that most
of the witnesses were family members supports this idea. However,
the high rates of witnessed cardiac arrests in our study did not result
in emergency calls being made quickly. We think that the reason for

the late activation time long duration was because witnesses could
not comprehend the critical condition of the patient or thought that
“they would take the patient to the hospital later” Considering this
finding, the family members of patients with a high risk of sudden
death might be educated on BLS to increase the awareness of the im-
portance of early interventions in OHCA cases. This education would
be valuable because most of the OHCA cases occur at home (8, 14).

Our study showed that 112 CCC personnel could not adequately
direct the callers on the phone in the emergent interventions that
they had to perform. Their guidance is important to increase the
chance of survival of the patient; thus, the failure of this guidance
needs to be addressed. In our study, half of the lay rescuers who per-
formed chest compressions on the arrested case did not have any
previous training, which may indicate that they were willing to un-
dertake BLS; they should thus be formally trained for correct emer-
gency intervention. Even though their intervention did not have a
statistically significant effect on patient outcome, it does not mean
that they could not cause harm to the patient.

The results of the studies conducted in Qatar (9), Finland (9), and
the US. (11) indicate that the mean age of OHCA cases tends to in-
crease going west from the Middle East (57-68 years). The mean age
of cases in our study is higher than those found in countries located
east of Turkey and lower than those located west of Turkey. Quick
arrival at the scene is the most important controllable factor that has
an influence on the discharge rates of OHCA. Petrie et al. (12) pro-
posed that CPR and transport to an emergency service is unneces-
sary when the case is determined to have asystole and when the time
required to arrive at the scene is longer than 8 min; they reported
100% mortality rates in these cases. Takei et al. (15) reported that ac-
tivating EHP within <6 min significantly increased the survival rates
in all OHCA cases. Moon (11) supported the idea that the prompt call-
ing of emergency teams increases the chance of survival. In contrast,
other studies have reported that arriving at the scene sooner does
not statistically affect the survival rates (10, 16). Although our results
also support this idea, EHP encountered a large number of cases with
asystole due to both late calls from the witnesses and late arrival of
the EHP team at the scene. We think that these delays play an import-
ant role in mortality.

According to studies in Europe and America, such as those con-
ducted by Moon (11), Hiltunen et al. (8), Petrie et al. (12), Van der Ho-
even et al. (13), and a meta-analysis by Sasson (14), the rate of BLS
interventions performed by lay rescuers varies 35.15+16.9 (2-113)
min from 14%—47%. Those studies state that the main reason for the
increasing rates is the education of lay rescuers. The results of a study
conducted in Sweden (17) prove this statement to be true. In that
study, public education regarding BLS practices has been performed
for 25 years; as a result, the intervention rates by lay rescuers have
risen from 31% to 55%. Another study emphasized that this rate can
drop to 6.2% if no education occurs (16). Although the intervention
rates by lay rescuers in our study seem to be similar to reports in
previous studies, this rate can fall below the reported rates (<%10)
when we subtract the interventions performed by health workers
who were at the scene at that time by chance. Very few lay rescuers
had training for BLS, which indicated that public education is not ad-
equate in our city. There were rescuers who had no training but inter-
vened according to what they had seen in visual media; this finding
suggests that media can be used to increase public awareness of
OHCA. We think that the reason why the interventions performed by
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lay rescuers did not have a statistically significant effect on survival is
that those interventions were late and ineffective.

A GCS <7 at the initial evaluation of the scene was correlated
with a higher mortality rate (p=0.003). In addition, airway control
with ETI could be performed only in one-third of the patients with a
GCS <7.This low rate of ETI intervention could be due to not want-
ing to lose time at the scene and due to pressures from the patient’s
relatives to transport the patient as soon as possible. Henlin et al.
(18) emphasized that the time spent on performing ETI at the scene
causes a delay in chest compressions and decreases the survival rate.
In one study by McMullan et al. (19), which included 10,691 cases,
although the rate of ETl application at the scene was 52%, the ratio of
those who survived was 5.4%.

In our study, the rate of shockable rhythms detected by EHP at
the scene was similar to other reports in the literature, but the asys-
tole rate was higher. In various studies and meta-analyses (8, 9, 11,
12, 14), the rates of shockable (VF/PVT) and non-shockable (asystole
and PEA) rhythms detected at the scene varied between 13%-38%
and 25%-45%, respectively. In one meta-analysis that included seven
studies conducted in Europe, North America, Asia, and Australia, the
VF rates varied from 11%-40% (20). Although EHP had basic training,
such as BLS and ACLS, and had been practicing their profession for an
adequate amount of time to gain competency, they performed de-
fibrillation mostly in asystole cases rather than in shockable rhythms.
This finding can be explained by their inadequate training. Hiltunen
et al. (8) reported that despite a long delay between the detection
of a shockable rhythm and defibrillation (9.5-12 min), defibrillation
significantly increased patient survival. Fredriksson et al. (21) deter-
mined survival rates of 61% and 21% in shockable and non-shock-
able OHCA cases, respectively.

In studies by Sasson et al. (14) and Hiltunen et al. (8), the rates
of BLS practices used for patients were 66.7% and 64%, respective-
ly. Our higher rate is due to the differences in the exclusion criteria
applied. However, performing CPR in a greater number of patients
did not result in a lower mortality rate. Late activation of the EMS,
late arrival at the scene, and fewer interventions performed by lay
rescuers could explain this result. In our study, the duration of CPR at
the scene was much shorter than the reported durations in the liter-
ature (10). However, it did not decrease the need for CPR or shorten
the duration of CPR for the same patient at the emergency service.
This finding could support the idea that performing CPR at the scene
may not be effective. In our study, the duration of CPR performed
at the emergency service was longer than the other reported times
(16). However, the survival rates were higher in the patients in whom
the average CPR durations were shorter (p=0.006). From the reverse
perspective, this result indicates that a longer duration of CPR does
not increase the chance of resuscitation.

One of the most comprehensive studies related to discharge
rates of OHCA cases is a meta-analysis by Sasson et al. (14) that in-
cluded 143,000 cases. Following CPR, the survival rates (24%) and dis-
charge rates (7.1%) found in that study were similar to our results. In
another meta-analysis conducted in Europe (22), the discharge rate
was determined to be 10.7%. Aside from these studies, there are also
reports of lower (0.3%-1.4%) (23, 24) and higher (28%-33%) (8, 25)
discharge rates. In the studies with a higher discharge rate, the most
effective factors were determined to be prompt identification of the
cardiac arrest case, early chest compression, and early arrival of EHP
at the scene.

Study limitations

Inattentive filling of the case forms decreased the number of
our study population. Due to the limited time period in our study (18
months), the 6-month and 1-year survival rates of OHCA cases could
not be assessed. Because CPR was not performed by the same per-
sonnel at the scene and at the emergency service, a standard could
not be achieved. Because we could not detect whether the reason
for death was late CPR or an important primary cause with a high
mortality risk, such as multiple traumas or serious intracranial hem-
orrhage in the mortal cases, the evaluation of the effectiveness of the
CPR interventions was restricted. Different types of arrest patients
were also an important limitation in the current study.

Conclusion

Although the number of witnessed cardiac arrests was high,
emergency calls were mostly delayed. Also, those who called EMS
were not adequately guided by 112 CCC for emergency intervention.
The intervention rate by lay rescuers was far lower than the interna-
tional rates. There is not adequate public awareness in our area for
identifying cardiac arrest patients and for initiating early chest com-
pressions. The survival rates in the area are generally below the inter-
nationally reported rates.

The in-service training of EHP should be reviewed and inspected.
Training programs should be based on modern simulation practices
and should include actual scenarios. The relatives of patients who have
an especially high mortality risk should be educated on BLS. Public
awareness about cardiac arrest cases should be increased via visual
and social media tools, and interested parties should be trained.
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Abstract

Aim: We evaluated metal workers injured with corneal foreign bodies (FB) in terms of health insurance, use of protective eyeglasses, and unprescribed drug use.

Materials and Methods: Seventy metal workers who were injured with corneal FB were enrolled in the study. We recorded the gender, age, duration of
work, use of protective eyeglasses, and health insurance status data of metal workers. In cases of FB existence, the number of FBs and unprescribed drug use
were investigated. We examined the presence of corneal scars that could lead to visual impairment.

Results: The mean duration of work was 11.8+10.8 years. Although 29 workers (41.5%) had corneal scars, only three workers (4.3%) had visual impairment
due to scars. Also, 29 workers (41.5%) did not report the use of protective glasses; however, 22 (31.4%) workers reported their occasional use and 19 (27.1%)
workers reported their routine use. Eighteen workers (25.7%) remarked on topical drug use from time to time. Ten of the 18 patients (55.6%) were using
topical Tetrahydrozoline HCL, whereas five (27.8%) were using the topical anesthetic drug 0.5% Proparacaine HCI.

Conclusion: Occupational protective measures are important for metal workers who are at a high risk of eye injuries. Workers must be educated on the
prevention and treatment of occupational ophtalmological hazards and be warned about the side effects of taking unprescribed drugs. (Eurasian J Emerg

Med 2016; 15: 15-9)

Keywords: Abuse topical drug, corneal foreign body injuries, goggles, work-related eye injury

Introduction

Work-related eye injuries (WREI) lead to substantial loss of the
workforce as well as increased care and treatment costs and a de-
creased quality of life (1). Social Security statistics indicate that the inci-
dence of work-related injuries in Turkey is between 70,000 and 80,000
(2). More than 1.3 million work-related injuries that caused at least
one day of loss of the workforce were reported in the United States,
of which 36,680 of the work-related injuries were eye injuries (3). Eye
injuries are generally common among work-related injuries (4). WREI
are especially frequent among workers in the metal industry (3-6). Eye
injuries have been reported to be more common during machining
and plating (4, 5). WREI occur due to exposure to projections or sharp
objects, hazardous light, and chemical liquids or gases (1).

Work-related eye injuries among metal workers range from
corneal superficial epithelial defects to perforating injuries that can
cause blindness (6, 7). The most common and most easily preventible
eye injuries are superficial corneal foreign body injuries (CFBI) (5). A
study reported the frequency of CFBl among metal workers in Turkey
as being 37% (8). Secondary infection may also develop due to CFBI,

ranging from keratitis to endopthalmitis (9). Vision loss may develop
because of scar development at the visual axis (5). CFBI is an ophtalmo-
logical emergency, and the foreign body must be removed from the
cornea with a 25-gauge needle in a non-traumatic fasion. Postopera-
tive proliferative antibiotic treatment has also been administered (9).

In Turkey, workers who are exposed to work-related eye injuries
may use unprescribed drugs. Serious side effects, especially due to
the unprescribed use of drugs, which may result in keratoplasty, have
been reported (10-13). It is known that the appropriate use of safety
equipment, such as goggles, decreases the risk of eye injuries (1, 3,
9, 14). Workers may be exposed to lights and particles during weld-
ing and cutting; therefore, workers must protect their exposed body
parts, including their eyes and hands (1). It has been reported that
the cost of WREI in terms of lost productivity, covered health care,
and compensations exceed 300 million dollars in the United States. It
has been stressed that eye injuries can be prevented with protective
measures and training (3).

In our study, our aim was to evaluate the health insurance status,
use of protective eye wear, and unprescribed drug use among metal
workers with superficial cornea injury due to foreign bodies.
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Materials and Methods

Seventy metal workers with a history of eye injury due to a foreign
body in their eyes were prospectively evaluated at Fatih University,
School of Medicine, ophtalmology outpatient clinic. Participants were
informed about the study, and their consent was obtained before the
study. This study complies with the tenets of the Declaration of Helsin-
ki and was approved by the local ethics committee of Fatih University.
Gender, age, duration of work, use of protective glasses, and the health
insurance status of the study metal workers with CFBI were recorded.

The cornealinjuries were superficialand none of the eyesrequired
primer suturation surgery. The questionnaires were completed
through in-person interviews and through comprehensive ocular

Table 1. Distribution of descriptive characteristics

Parameters
Age (years) (mean+SD) 33.7+8.9
Gender (Male) n (%) 70 (100)
Health Insurance Status (yes) 68 (97.1)
Duration of work (years) (mean+SD) 11.8£10.8
Number of foreign bodies (mean+SD) 10.9+11.2
Corneal scar, n (%) 29 (41.5)
Vision loss, n (%) 3(4.3)
Goggle use, n (%)
Occasional 22(31.4)
Routine 19 (27.1)
Drug use (Yes) n (%) 18 (25.7)
Proparacaine 5(27.8)
Proparacaine-Diclofenac 1(5.5)
Tetrahydrozoline 10 (55.6)
Diclofenakc sodium 2(11.1)
SD: standard deviation; Min-Max: minimum-maximum

Table 2. Variables in terms of duration and age of the workers

examinations. Ophtalmological examination included best corrected
visual acuity per Snellen chart, anterior segment, and fundus
examinations. In the examination of the anterior segment, corneal
scars due to a foreign body, and cataracts that might lead to visual
impairment were examined with a slit-lamp biomicroscopy.

Statistical analysis

The Number Cruncher Statistical System (NCSS) 2007 and Pow-
er Analysis and Sample Size (PASS) 2008 Statistical Software (Utah,
USA) were used for the statistical analysis. Along with the descriptive
statistical methods (Mean, Standard Deviation, Median, Frequency,
Rate, Minimum, Maximum), the suitability of the data regarding the
normal distribution were determined by the Kolmogorov-Smirnov
test together with the number of cases. The relevant variables with
normal distribution for the two groups were compared with Stu-
dent’s t test, whereas analysis of variance (ANOVA) tests were used
in the evaluation of the three groups, and the Bonferroni test was
used for post-hoc analysis. When there were three or more groups to
compare for variables which did not have a normal distribution, the
Kruskal-Wallis test was used. The Mann-Whitney U test was used to
determine the group causing differences. Significance was evaluated
at the p<0.05 level.

Results

This study involved 70 male metal workers. The mean ages
were 33.8+8.9 (range 16-53) years. The mean duration of work was
11.8+£10.8 (range: 6 months to 40 years) years. The mean estimated
number of CFBI was 10.9+11.2, with a range of 1-50 (Table 1).

In anterior segment examination, 29 workers (41.5%) were
found to have corneal scars. Three workers with corneal scars had de-
creased visual acuity (4.3%). Twenty-nine workers (41.5%) did not re-
port the use of protective eye wear during work, whereas 22 (31.4%)
workers reported occasional use and 19 (27.1%) workers reported
routine use (Table 1). The daytime working hours was the same for
the workers occasionally or regularly using goggles. Work-related
eye injuries occurring despite the workers using eye protection includ-
ed photokeratitis, superficial foreign bodies in eyes, corneal abrasion,
and blunt injury.

Parameters n Duration of work (years) p Age (years) p
Mean=SD (median) MeanzSD
Corneal scar No 41 11.8£11.0(8.0) 0.848 33.1£9.0 0.435
Yes 29 11.9+10.7 (10.0) 34.8+8.9
Vision loss No 67 11.6+10.4 (8.0) - 33.3+8.6 (33.0) -
Yes 3 17.7£20.1 (12.0) 45.0+10.6 (49.0)
Goggles use No 29 7.1+8.8 (4.0) 0.001 29.3+8.5(28.0) 0.001*
Occasional 22 18.5+11.1 (20.0) 37.848.7 (37.5)
Routine 19 11.3+£9.5 (10.0) 35.947.1(37.0)
Drug use No 52 13.4£11.6 (10.0) 0.078 34.5+9.2 (35.0) 0.228
Yes 18 7.2+5.9 (7.0) 31.6£8.1(31.5)
Health Insurance Status No 2 7.5+6.4 (7.5) - 26.0+9.9 (26.0) -
*Post-hoc analysis revealed patients who do not use googles significanly differ from patients who use them occasionaly and routinely for the duration of their work and age.
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The unprescribed use of drugs to decrease burning and for-
eign body sensations in the eyes was investigated. Topical drugs
were used to reduce the complaints of injury. It was reported that
the drugs were started the same day of the injury and used until the
end of the complaints. Eighteen workers (25.7%) remarked on having
topical drug use from time to time. Ten of the 18 patients (55.6%)
were using topical Tetrahydrozoline hydrochloride (HCI), five (27.8%)
were using the topical anesthetic drug 0.5% Proparacaine HCl, one
was using (5.5%) topical Proparacaine HCl and Diclofenac sodium, and
two workers (11.1%) were using topical Diclofenac sodium (Table 1).
Tetrahydrozoline HCL and Diclofenac sodium can still be bought from
pharmacys without a prescription, whereas Proparacaine HCL sales
were banned by the Turkish Goverment a few years ago.

There was no significance difference in the duration of work in
terms of corneal scar presence (p=0.848) (Table 2). Because there
were only three workers with visual problems due to corneal scars,
no statistical comparisons were made.

There was a significant difference in the duration of work regard-
ing the use of protective eyewear (median:4; 20; 10; years, respective-
ly, p=0.001) (Table 2). Post-hoc analysis revealed the median years
of working for patients who were not using protective eyewear was
significantly different from the remaing two groups, whereas there
were no difference between the two groups (Table 2) (Figure 1).

There were no significant difference in the duration of work in
terms of drug use [drug users median: 7 years vs non-drug users: 10
years; (p=0.078)]. There was no age difference regarding the pres-
ence of corneal scars (p=0.435) Because there were only three work-
ers with visual problems due to corneal scars, no statistical compari-
sons were made.

There was a significant difference of age regarding the lack
of usage of goggles, or occasional or routinel usage [29.3+8.5 vs.
37.8+8.7 vs. 35.9+7.1, years, respectively, (p=0.001)]. Post-hoc anal-
ysis revealed that the ages of patients who did not use googles were
significantly younger than for the other groups but there were no
difference between the patients with occasional or routine google
usage (Table 2) (Figure 2).

There were no significant difference of age in terms of drug use
(p=0.228). Because there were only two workers without health in-
surance, no statistical analysis was conducted.

Discussion

In our study, we evaluated metal workers with eye injuries due
to corneal foreign bodies in their eyes, in terms of eye health and
occupational health and safety. We found that 68 (97.1%) of the met-
al workers had health insurance, whereas two workers were not in-
sured. The duration of work ranged from 6 months to 40 years, and
the mean duration of work was 11.8+10.8 years. All of the metal work-
ers with CFBI were male in our study. The mean age of the workers
was 33.848.9 years (range 16-53). Similarly, in the study of Ozkurt et
al. (5), all the workers with foreign body eye injuries were males and
their mean age was 32.5+1.0 (range 14-57) years. WREI have been
reported to be more common among young male workers (8, 15).

According to Turkish Social Security Instutition statistical data,
there are 18,350,000 active employees with insurance, which is al-
most 25% of the total population. The percentage of the workforce
not registered in the social security instutition corresponds to 36.2%
of the total population; 83% of these unregistered workers are
employed in agriculture, and the remaining 27% are employed in
non-agricultural industries (16). Statistical data indicates that there
were 74.871 occupational injuries, of which 1.596 (2.1%) were eye
injuries. Work-related injuries are more common among males be-
tween 30 and 34 years of age and among workers with a duration
of work more than 3 months and less than 1 year (16). A study re-
ported that 15% of work-related injuries consisted of eye injuries in
Australia (17).

It has been reported that, in Turkey, WREI are more common
among workers in metal work and machinery industries (2). The most
common cause of eye injuries are due to corneal foreign bodies (5, 6, 18).
Corneal metallic foreign body injury, which is preventible, makes up a sub-
stantial part of ophtalmological emergencies (8, 9). It has been known
that work-related eye injuries can be significantly reduced and pre-
vented with the use of protective eye wear (4, 19, 20). Besides, being
experienced, having occupational safety training before work, and
the routine maintainance and care of machineries and tools are re-
ported to decrease eye injuries (1).

In our study, we also evaluated the usage of protective eye wear.
Twenty-nine (41.4%) workers were not using glasses during work. Of
the 41 workers using goggles, 22 (31.4%) reported occasional and 19
(27.1%) workers reported routine use during work. We found that the
mean duration (years) of work was significantly lower in workers who
did not use glasses than in workers using goggles. Contrary to our
expectations, the duration of work was significantly higher in work-
ers with occasional goggle use than in workers routinely using gog-
gles (18.5£11.1; 11.3%£9.5 years, respectively). Ozkurt et al. (5) report-
ed that although 64% of metal workers had been using protective
eye wear, among these, patients 57% were not using goggle during
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eye injury, and 43% of the injuries occured even though the workers
were using protective eye wear (5).

In the present study, the mean number of estimated CFBI in
workers was 10.9+11.2 (range: 1-50). Corneal scars due to corneal
foreign bodies were found in 29 (41.4%) workers. Three workers with
corneal scars had decreased visual acuity because of the scars (4.3%).
Ramakrishnan et al. (9) reported that the rate of corneal scar devel-
opment because of foreign bodies were 88%. In a study from Turkey,
Ozkurt et al. (5) reported a 58% rate of corneal scar development.
In our study, fewer corneal scar injuries were seen among our study
participants. This result may be related to the early arrival of these
workes to our ophthalmology clinic.

Some of the metal workers may use unprescribed ophtalmolog-
ical drugs to reduce redness and pain due to foreign body exposure.
Topical anesthetic 0.05% Proparacaine HCl and topical Diclofenac
sodium have been used to relieve pain. Tetrahydrozoline HCL 0.05%
decreases redness via ophtalmic vasoconstriction (21). Topical Di-
clofenac drop has anti-inflammatory and corneal hypoaesthetic ef-
fects (22). The long-term use of topical Diclofenac following ocular
surgery has been reported to cause corneal melting (23). On the oth-
er hand, the long-term use of topical 0.05% Proparacaine HCl drop
may lead to several eye problems, including superficial punctate
keratopathy, persistent epithelial defects, stromal infiltrates, and sec-
ondary infectious keratitis (10-13). Keratoplasty may be necessary in
cases with corneal abscess due to the abuse of eye drops (13).

When unprescribed ophtalmological drugs, i.e., without physi-
cian recommendation, to decrease burning and foreign body sen-
sations in the eyes during metal cutting and foreign body exposure
were investigated, it was found that 18 workers (25.7%) had unpre-
scribed drug use. Ten of the 18 patients (55.6%) were using topical
Tetrahydrozoline HCl, five (27.8%) were using the topical anesthetic
drug 0.5% Proparacaine HCl, one was using (5.5%) topical Propara-
caine HCl and Diclofenac sodium, and two workers were on (11.1%)
topical Diclofenac sodium. No complication due to drug use was de-
tected. The age and duration of work were not significantly associ-
ated with drug usage. Workers who were using unprescribed drugs
were informed about their effects, side effects, and possible compli-
cations. Due to the high reported complications and side effects of
Proparacaine HCI (10-13), it has been forbidden to be sold without
prescription in Turkey.

In order to prevent work-related injuries, training must be pro-
vided to workers to improve work skills and knowledge of occupa-
tional hazards and the prevention of accidents before beginning
active work (1).

The most simple and effective protection for eye injuries is the
use of goggles. Unprescribed drug usage without proper medical
indication, which may lead to serious side effects, must be avoided.
Workers must be informed on the side effects of these drugs, espe-
cially during long-term and improper use. It must be kept in mind
that health and safety education is important to prevent eye injuries.

Study limitations

There were several limitations in our study. First, the sample size
was small in our study; second, the kinds of eye injury were not sep-
arated; and third, the study did not assess the working conditions. In
addition, the information about injuries was learned from in-person
interviews. Workers may not always show an objective attitude to pro-
tecting the workplace in terms of the use of glasses and drugs.

Conclusion

Our study concludes that eye injuries may be reduced by bet-
ter education of the workers about risky behaviors and by persuad-
ing them to comply with safety measures. These goggles should be
well-fitted, durable, protective eyewear with good visibility, together
with strict compliance on their use. Ophthalmologists should inform
patients, primary and emergency doctors, and pharmacists about
potential permanent visual loss associated with topical anesthetic
abuse and other unprescribed drug usage, such as Tetrahydrozoline
HCl and Diclofenac sodium.
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Abstract

Aim: In this study, we aimed to assess the diagnostic accuracy and cost effectiveness of a first-step evaluation form, which we improved for patients administrat-
ed to the emergency department (ED) with non-traumatic acute abdominal and flank pain.

Materials and Methods: Patients presenting with non-traumatic acute abdominal and flank pain complaints to the ED were included in this prospective
cross-sectional cohort study in two consecutive months. Control group patients were evaluated with forms currently in use in our ED in the first month,
whereas the evaluation of the test group was perfromed with the standardized evaluation form specifically designed for acute abdominal and flank pain in
the second month.

Results: Throughout both sessions, 1224 patients in total presented with non-traumatic abdominal and flank pain. Out of these, 285 of those enrolled in the
first session, and 335 enrolled in the second session. Both control and test groups, which were similar demographically and with respect to vital symptoms/
findings, did not show any significant difference with respect to the examination/test and treatment. However, we observed a significant decrease in ED
patient care expenses in the group evaluated with the new standardized form. Among them, those who were evaluated with the standardized form had
relatively fewer complaints than those evaluated with the currently available evaluation form.

Conclusion: Our results showed that utilization of a new standardized form for patients presenting with non-traumatic acute abdominal and flank pain
significantly decreased patient care expenses for ED care; furthermore, they experienced relatively fewer complaints after discharge from the ED. (Eurasian

JEmerg Med 2016; 15: 20-3)

Keywords: Abdominal pain, flank, cost, standardized form, emergency department

Introduction

Acute abdominal pain is defined as an abdominal pain persistent
for less than a week. Non-traumatic acute abdominal or flank pain is
one of the major reasons for emergency department (ED) visits and
accounts for approximately 5%-10% of all ED visits (1-3). However,
the rate of undefined abdominal pain is reported to be 41% (4). The
elderly account for 20% of ED visits, of which 3%-4% are for acute
abdominal pain. Therefore, the approach to acute abdominal pain
requires a fast and precise diagnosis in addition to appropriate triage
and care.

Taking into account that noting down the history and perform-
ing physical examination takes 90%-95% of the patient evaluation
time, a standardized method to perform this evaluation may increase
the speed of care (5).

The purpose of this study was to evaluate the effectiveness of
the use of a standardized complaint evaluation form developed for
patients admitted to the ED of a university hospital for non-traumatic
abdominal pain and flank pain on diagnostic accuracy and speed as
well as on patient care costs.

Materials and Methods

This prospective cross-sectional cohort study was conducted at
the ED of a University Hospital. Informed consent was obtained from
all participants, and the study was monitored by the local ethical
committee of Akdeniz University. Inclusion criteria included patients
aged 18 years and above and admitted to the ED of University Hos-
pital for non-traumatic acute abdominal pain. Persons with traumat-
ic abdominal and flank pains, persons aged under 18, persons with
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chronic abdominal and flank pain (abdominal and flank pain com-
plaint persistent for more than 1 week), patients whose history could
not be taken due to change of consciousness, and women with third
trimester pregnancy were excluded.

The study data were collected within two periods separately.
Each period consisted of one month. In the first period of the study
(Group 1), patients admitted for abdominal/flank pain were given the
ED Patient Evaluation Form, which was already routinely used by tri-
age staff, and also the form entitled “Study on Patients admitted to
the ED for Non-traumatic Acute Abdominal and Flank Pain."The assis-
tant doctor who evaluated the patient was asked to fill in the form.
In the second period of the study (Group 2), patients admitted for
non-traumatic abdominal and flank pain were given the “standard-
ized complaint evaluation form” by the triage staff, and the doctors
were informed that they should only use this form for these patients.
All doctors in charge of the ED were given a 30-min briefing on how
to fill in the form and about the contents of the form.

All patients included in the study in both of these periods were
called by telephone approximately 15 days after admission. The pa-
tients were asked whether their complaint persisted, and if the com-
plaint disappeared, when it disappeared; whether they had visited
another medical institution in 10 days (ED or out-patient clinic), and
if they did, whether any additional test or treatment was performed;
or whether any surgical intervention or fatality occurred. The patients
were called by the evaluating doctors who were not aware of the di-
agnosis and outcome of the patients between the 15" and 25 days
after the discharge.

The hospital cost data for all the patients included in the study
that occurred during the ED visits were obtained retrospectively from
the MediHasta® software used at our hospital.

Statistical analysis

The data obtained were recorded in the Statistical Package for
the Social Sciences 15.0 for Windows (SPSS Inc; Chicago, IL, USA)
software and statistical analyses were performed. While continuous
variables were expressed as the mean+SD and median (min.-max.),
frequency data were expressed as percentages. In comparison of the
two cohorts, the Mann-Whitney U test was used for data that was
continuous, but did not match normal distribution, and for ordinal
data, whereas the chi-square test was used for frequency data. The
normal distribution was examined with the Kolmogorow-Smirnov
test. All the hypotheses were formed bi-directionally, and the alpha
significance value was taken as 0.05.

Results

In the first and second periods of the study, 378 and 474 patients
were included, respectively. Overall, 232 of the total 852 patients
were excluded from the study due to the exclusion criteria. Data were
evaluated over 285 patients for the first period and over 335 patients
for the second period.

The mean age of patients evaluated was 39.9+15.4 years, and
242 of them (39%) were male. Overall, 438 (70.6%) patients had ab-
dominal pain, whereas 182 patients (29%) had flank pain. Table 1
shows the patients’ demographics and pain type and severity.

The tests required by the doctors were compared between the
period in which the form was not used and the period in which the
form was used. It was determined that the decision of the doctors to

require tests did not change with the use of the standardized com-
plaint form (Table 2).

The diagnoses of the patients at discharge from the ED were
classified. Although the abdominal pain rate was 28.1% in the group
in which the form was not used, the rate was 27.8% in the group in
which the form was used. It was determined that the rate of diagnos-
ing an undefined abdominal pain did not statistically change with
the use of the standardized evaluation form (p=1.000).

In this study, 84.9% and 87.8% of the patients in Groups 1 and 2
were discharged, respectively. There was no significant difference be-
tween the groups in terms of discharge and hospitalization (p values
of 0.706 and 0.820, respectively) (Table 3).

The mean length of stay at the ED for all the patients included in
the study was 1562116 min (minimum: 15 min, maximum: 799 min).
Although the average length of stay was 162 min in the group in
which the form was not used, the average length of stay was 152 min
in the group in which the form was used. There was no statistically
significant difference between the groups in terms of the length of
stay at the ED (p=0.559).

The costs that arose during the ED evaluations of the patients were
compared between the patients in Groups 1 and 2. After the discharge,
surgical treatment was needed more commonly in Group 1 (Table 4).

Table 1. Demographics characteristics and pain type and severity of
patients with abdominal and flank pain

Demographics Group 1 Group 2 p
Age MeanxSD 41.1+£15.7 38.9+15.1 0.087
Median 38 37
Min-Max 18-84 18-86
Gender (M/F) no 104/181 138/197 0.248
Abd/flank pain no 206/79 232/100 0.427
Pain severity 6.57 6.69 0.554
M: male; F: female

Table 2. Required tests for the evaluation of patients admitted to the
ED for a complaint of abdominal or flank pain

Tests Group 1 Group 2 P
Complete blood count 128 135 0.255
Biochemical tests 110 121 0.560
Urinalyses 161 176 0.333
Stool examination 16 14 0.455
Electrocardiography 48 68 0.302
Arterial blood gas 7 4 0.361
Chest X-ray 38 34 0.258
Plain Abd. X-ray 38 40 0.628
Ultrasonography 67 58 0.057
Doppler USG 3 5 0.732
Abdominal CT 4 5 1.000
Other 19 31 0.300
Abd: abdomen; USG: ultrasonography; CT: computer tomography
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Table 3. Results of the evaluation of patients admitted to the ED for
an abdominal or flank pain complaint

Group 1 Group 2
Conclusion n (%) n (%)
Discharge 242 (84.9) | 294 (87.8)
Hospitalization 35(12.3) 33(9.8)
Transfers 1(0.4) 1(0.3)
Refusal to treatment 7 (2.5) 6(1.8)
To leave the hospital without permission 0 1(0.3)
Totality 285 335

Table 4. Telephone follow-up of patients on days 15-25 after discharge
from the ED

Conclusion Group 1 n (%) | Group 2 n (%) P

Continue of complaint 68 (39.1) 40 (18.1) <0.001
Extra application 67 (38.5) 53 (24.0) 0.002
Recurrent application 44 (65.8) 45 (84.9) 0.021
Supplement test 55(82.1) 41 (77.4) 0.647
Operation 9(5.2) 3(1.4) 0.038

The average bill amounts for the patients in Group 2 and Group 1
were $54.45 and $65.41, respectively. This difference was shown to
be statistically significantly (p=0.002).

When the patient complaints were divided into abdominal pain
and flank pain, the average cost for patients with abdominal pain was
$68.8 in the group in which the form was not used and $58.5 in the
group in which the form was used (p=0.035). For the flank pain com-
plaint, these values were $56.5 and $42.5, respectively (p=0.030).

There was again a significant difference between the groups in
terms of cost when the patients were classified as patients diagnosed
with undefined abdominal pain complaint and patients with any di-
agnosis.The average cost of patients diagnosed with undefined ab-
dominal pain complaint was $70.7 in Group 1 and $58.1 in Group 2
(p=0.046). The costs for the group with any diagnosis were found to
be $63.4 (Group 1) and $53.0 (Group 2) (p=0.024).

In this study, 395 of the 536 patients discharged from the ED
were reached by telephone (73.7%); 174 of the 242 patients (71.9%)
in the group in which the form was not used and 221 of the 294
(75.2%) of the patients in the group in which the form was used were
reached by telephone. These telephone calls were made between
the 15" and 25t days after discharge.

Discussion

Acute undefined abdominal pain is an abdominal pain com-
plaint persistent for less than 7 days and which cannot be defined
by physical examination and basic researches. Undefined abdomi-
nal pain is a common cause of hospitalization (6). More than 40% of
patients with abdominal pain complaint are discharged from the ED
without a diagnosis, whereas more than 35% are hospitalized, and
approximately 56% are misdiagnosed (7, 8).

Lukens et al. (9) reported that 57% of the patients discharged with
undefined abdominal pain diagnosis recovered in 2-3 days after their
first visit to the ED. Shesser et al. (10) reported that 82% of the patients

discharged from the ED recovered in 2-3 days. Similar results were ob-
tained in our study. These three studies indicate that the first 2-3 days
are considerably valuable for following up patients discharged from
the ED with undefined abdominal pain complaint and that complaints
that persist after the 3rd day justify further evaluation.

There is not yet a sufficient guide in the literature for evi-
dence-based diagnostic imaging options for patients admitted to
the ED for abdominal pain.The present diagnostic studies show that
the approaches to abdominal pain diagnosis vary considerably be-
tween hospitals. Indications for the use of abdominal X-ray, USG, and
CT are variable. Compared to the last century, there is a significant
increase in the use of CT for patients with abdominal pain complaint.
However, new questions have been raised, such as the increase in
costs, unnecessary test requests, or failure to request tests despite
the existence of an indication (11). In a study where the contribution
of helical CT to acute abdominal pain diagnosis was evaluated, it was
shown that mortality decreased and the length of stay at the hospital
shortened with the use of helical CT. It was also reported that helical
CT was beneficial in diagnosing unforeseeable conditions and poten-
tially serious complications (12). In light of these contributions, the
frequency of use of CT for patients with undefined abdominal pain
complaint should be increased.

Although the requests for tests did not differ between groups in
our study, the most required tests included whole blood count, bio-
chemical tests, urinalyses, and USG, respectively. It is remarkable that
abdominal X-rays are less preferred by doctors due to poor diagnos-
tic sensitivity and specificity. However, in our study, we noted that CT
requests were quite low in the ED. With CT to be required for selected
patient groups, re-visits and treatments could be prevented. It should
be ascertained for which patients among those who visit the ED for
acute abdominal pain that CT is necessary. However, current test
options should be selected according to evidence-based pre-deter-
mined diagnosis strategies and the patient profile. Despite the per-
formance of numerous and various tests, one quarter of patients are
discharged with undefined abdominal pain diagnosis. At this stage,
what are the safe discharge criteria should be the question that must
be raised. Doctors are inclined to ambulatory follow-up patients due
to limited bed capacity at the hospital. In case the complaint persists,
the patient may require a re-visit. Is discharge a safe option in unde-
fined acute abdominal pain? Weiner et al. (13) measured the post-dis-
charge follow-up frequency and duration of complaint for patients
visiting the ED for abdominal and flank pain complaints. They called
all patients in 2-3 weeks after discharge, but could reach only 70%
of the patients. They found the median pain duration was 3 days
as from the ED visit. In conclusion, they reported that patients with
non-traumatic abdominal and flank pain could recover in a few days.
In a prospective randomized clinic study, Onur et al. (14) researched
whether there was any difference in terms of cost and patient safety
between observation at the ED and post-discharge follow-up of pa-
tients diagnosed with undefined abdominal pain. In conclusion, they
proposed that patients with abdominal pain not considered to be
life-threatening could be safely discharged home.

The fact that patients desire to use EDs more intensively to re-
ceive medical care leads to crowding and delayed care at EDs (15).
Several studies have been designed recently in order to reduce
crowding in EDs and to raise the speed of care without compromis-
ing quality (16, 17). These studies aim to find out how delays can be
prevented. In our study, we determined that the evaluation form de-
veloped for abdominal pain complaint did not reduce the length of
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stay at the ED compared to the classical manually-completed patient
evaluation form. The cause of why this duration did not change may
be that they do not only measure the patient evaluation duration.

Guerlain et al. (4) researched the effect of a standardized form
on the physical examination and diagnosis of patients admitted to
the ED for abdominal pain complaint. They stated that patients with
acute abdominal pain were evaluated in an irregular and non-stan-
dard manner even within the same institution, and inquired whether
a standardized form for abdominal pain would increase the quality
and quantity of data collected or not. They showed that the abdom-
inal pain form resulted in a significant increase in the recording of
information related to complaint history, background and social
history, system review, and physical examination. The form was also
beneficial in the long-run for retrospective data analysis.

In the literature, there is no sufficient data about the usefulness
of standardized forms in terms of accuracy and the early diagnosis
of abdominal pain. It was reported that noting down the history and
performing physical examination with a standard data collection
method increased the diagnostic accuracy of appendicitis in the ED
(18). Korner et al. (19) reported that diagnostic accuracy increased
by 5% with structured data records and that the rate of increase in
women aged 13-40 years was 13%. In that society-based study, they
reported that diagnostic accuracy improved in patients operated
on for the suspicion of appendicitis. In our study, it was researched
whether a standardized complaint evaluation form would increase
the diagnostic accuracy of abdominal pain and the quality of care
or not, but no differences could be found in terms of these criteria.

In a study using T-system® in primary care, Mulvehill et al. (20) re-
searched whether the cost would change and reported that the use of
a structured form resulted in a significant increase in cost. In our study,
however, we determined that the use of a standardized form reduced
ED costs. Although there is no difference between the two groups in
terms of test and consultation requirement and the result of the care,
the difference in cost may be attributed to the existence of several
causes in the etiology of abdominal pain, important differences be-
tween diagnostic practices of doctors as a whole, and/or the wide dis-
tribution of costs. A cost analysis with much more specific diagnoses
and between groups with more patients would be appropriate.

Conclusion

The use of a standardized evaluation form for abdominal and
flank pain does not change the occurrence of complications, such as
urgent surgery or the death of discharged patients due to omitted
diagnosis, or the length of stay of the patients at the ED; however,
the use of standardized forms may reduce the costs for dealing with
patients with abdominal pain.
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Abstract

Aim: Abusive head trauma (AHT) is the most common cause of death as the result of child abuse. A task force is planned to provide training on AHT to profes-
sionals in different disciplines on clinical presentation, diagnostic workup, and organization of multidisciplinary evaluation at the hospital and community levels.
This study reports on the preliminary findings of the pre-intervention phase of a larger study.

Materials and Methods: This is a descriptive, retrospective study exploring the rates of documentation of relevant data in charts, including risk factors for
abuse, family demographics, completeness of diagnostic workup, and case finding.

Results: Overall, 345 cases were found in hospital databases that were eligible for the retrospective study from 10 participating hospitals. In total, 305 cases
(88.4%) were younger than 2 years of age. The most common documented risk factors were low parental education level in 82 families (23.8%), more than
three children under 7 years of age in 76 families (22.0%), and bad child temper in 16 families (4.6%), among others. The rate of complete diagnostic workup
in hospitals with a multidisciplinary team (MDT) (25.7%) was statistically significantly higher than in hospitals without an MDT (2.9%) (p=0.001). Etiology
was identified as inflicted in 78 cases (22.6%), possibly inflicted in 24 (7.0%), undetermined in 79 (22.9%), and accidental in 164 (47.5%) by the researchers,
compared to only three cases (0.8%) diagnosed as inflicted by the treating physicians (p<0.0001). In two of the three cases, the perpetrator was convicted; in
one, the prosecutor closed the case without a trial on the basis of “no confession” despite the death of the child and medical evidence.

Conclusion: Clinicians’ knowledge of the diagnosis of AHT should be increased to improve case finding, which will allow determination of more accurate in-
cidence/prevalence. This can be accomplished via the establishment of an MDT in teaching hospitals as well as staff training on how to recognize suspicious
cases, how to utilize MDT services, and how to report and manage cases on a community level multidisciplinary basis. (Eurasian J Emerg Med 2016; 15: 24-9)
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Introduction

Child abuse and neglect is recognized globally as an import-
ant problem from public health, child protection, and child rights
perspectives. Physical abuse is a form of child abuse that is highly
prevalent worldwide. Violence against children is present in almost
all aspects of a child’s life: in their home, in school, on the street, at
work, in institutions, and in detention centers (1). Children are beat-
en, tortured, sexually assaulted, or even murdered by the very indi-
viduals responsible for their care, and many forms of violence are of-
ten viewed as socially acceptable in many societies. The World Report
on Violence Against Children provides a global picture of violence
against children and proposes recommendations to prevent and re-
spond to this issue. This study reported an estimated homicide rate
of 2.04 per 100,000 population in 0—-4-year-old males and females in
all regions of the United Nations and at all income levels (2).

Abusive head trauma (AHT) is a subcategory of physical abuse.
Incidence of AHT is based on limited studies and hospital records;
thus, it makes up a small portion of all abuse cases. Keenan et al. stud-
ied population-based incidence of AHT in the USA and reported that
the incidence of inflicted traumatic brain injury in the first 2 years of
life was 17.0 per 100,000 person-years. Infants in the first year of life
had a higher incidence than children in the second year of life (29.7
vs. 3.8 per 100,000 person-years) (3). However, this incidence is be-
lieved to be much higher than reported because milder forms of AHT
may resolve without a hospital visit (4).

Population studies that have studied the use of shaking as a
child discipline method propose that actual incidence of AHT in so-
cieties where shaking is part of child discipline may range anywhere
from 0% to as high as 63.0%. It is concerning that in this study, =20%
of mothers in 9 communities from 19 communities in Brazil, Chile,
Egypt, India, the Philippines, and the United States admitted to shak-
ing children younger than 2 years (5).

Child abuse and neglect is a fairly new clinical field in the Turkish
medical community. Many university hospitals have established mul-
tidisciplinary teams (MDT) to implement the clinical practice of child
protection in Turkey from 1996 on (6, 7). Most of these teams have
been collaborating with the University of lowa Child Protection Pro-
gram to improve their practice. This collaboration and the implemen-
tation of multiple teams across the country improved the response
to sexual abuse significantly over the first decade. However, AHT has
remained only occasionally recognized, with a handful of cases re-
ported in the literature in Turkey (8-12).

Recognizing this low level of professional awareness, an AHT
Task Force was established in Turkey in 2008. The task force planned
to provide training on AHT to professionals in pediatrics, forensic
medicine, neurosurgery, ophthalmology, radiology, emergency

medicine, social work, law enforcement, and prosecution on biome-
chanics, clinical presentation, diagnostic workup, and organization
of multidisciplinary evaluation at the hospital and community levels.
This study reports on the preliminary findings of the retrospective
pre-intervention phase of the larger study.

Materials and Methods

This is a descriptive, retrospective study exploring the rates
of documentation of relevant data in charts, including risk factors
for abuse and neglect and family demographics, as these parame-
ters may help physicians with diagnostic workup for AHT and with
case-finding. An invitation was extended to 20 teaching hospitals to
participate in this study, 10 of which agreed.

Pre-training data from 10 hospitals are included in this report,
namely from Gaziantep Children’s Hospital, Ankara University, Vakif
Gureba University, Cumhuriyet University, Dlizce University, Gazi Uni-
versity, Gaziantep University, Erciyes University, Osmangazi Universi-
ty, and the Ministry of Health Ankara Hospital. Seven of these hospi-
tals are university hospitals, and the rest are teaching hospitals within
the network of the Turkish Ministry of Health. Three of the ten hospi-
tals had a hospital-based MDT. No hospital MDT had a neurosurgeon
as a team member. The number of head trauma cases enrolled in this
study from each hospital and their pediatric emergency department
load per year are shown in Table 1. After obtaining permission from
the hospital administrations, all pediatric patients admitted for head
trauma to the emergency departments during 2008 that met the in-
clusion criteria as listed below were included in the study.

Inclusion criteria: a) Age: less than 36 months; b) Head CT and/
or MRI shows acute SDH (with or without chronic SDH), subarach-
noid hemorrhage (SAH), epidural hematoma (EDH), skull fracture, or
subgaleal hematoma (SGH) with or without; and c) neurologic com-
promise (concussion, brain edema, brain infarction, brain contusion,
brain laceration, coma, seizures, etc.).

Exclusion criteria: a) Children with coagulopathy due to a
known medical condition such as hemophilia, Von Willebrand dis-
ease, immune thrombocytopenic purpura, and disseminated in-
travascular coagulopathy; b) children older than 3 years of age; c)
newborns who developed an intracranial hemorrhage while in the
newborn unit; and d) secondary intracranial hemorrhage that devel-
oped in the hospital during treatment for meningitis/encephalitis/
tumor, neurosurgical intervention for non-trauma related causes, etc.

Study data were obtained from the hospital files and judicial re-
cords by researchers. The etiology of head trauma in children under
three years of age was explored using a scale categorized as acciden-
tal, undetermined, possibly inflicted, or inflicted. The algorithm used

Table 1. The number of head trauma cases enrolled from each participating hospital and their pediatric emergency department load per year

Hospital GCH AU VGU CcuU DU GU GAU EU oGU MAH
(n)* (98) (31 (79) (39) (3) (17) (20) (20) (5) (33)
Pediatric emergency

department patient 183,000 43,000 146,000 | 10,000 18,000 | 39,500 | 28,000 57,500 | 29,000 | 38,500
load per year

Ministry of Health Ankara Hospital

*Number of head trauma cases referred to hospitals that were enrolled in this study. GCH: Gaziantep Children’s Hospital; AU: Ankara University; VGU: Vakif Gureba
University; CU: Cumhuriyet University; DU: Duizce University; GU: Gazi University; GAU: Gaziantep University; EU: Erciyes University; OGU: Osmangazi University; MAH:
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Best history or associated findings

Unexplained long bone fractures
or old fractures or suspicious soft
tissue injuries

Injury Type

Simple linear skull
fracture with/without
EDH

A Na history of trauma
. 5 l
ot - story of trivial trauma (fall<3 feet)

i
or remote trauma (old) and
7 changing history of trauma or

Multiple, stellate,
hagilar skull fracture

Craniofacial hlunt
trauma (swelling,
bruising, SGH)

developmentally incompatible
history

With clinical or radiological findings
of focal impact

Presumptive inflicted injury

Intradural bleeding (SDH,
Suspicious for inflicted injury

SAH, Intraparanchymal)

Figure 1. Algorithm to determine the etiology of head trauma in young
children (13)

for this purpose is depicted in Figure 1 (13). Cases that were desig-
nated to the “undetermined” category had one or more of the below
characteristics:

1) Inadequate information that prohibited the utilization of the
algorithm

2) Adequate information for the use of the algorithm, but the
child is an infant (<12 months of age)

3) Imaging findings are inconsistent with presenting symptoms
and length of stay (comatose child or child whose hospital stay is longer
than 3 days without fatality, with benign imaging findings reported).

This is a descriptive study exploring the documentation of rele-
vant data in the charts, risk factors for abuse and neglect document-
ed in the charts, demographic characteristics of families in which AHT
occurs, rate of case findings, completeness of diagnostic workup, and
post-hospital case management.

Nine risk factors were low parental education level, more than
three children under 7 years of age in the family, bad child temper,
child physical iliness, child developmental delay, parental physical ill-
ness and admission to the hospital with a similar condition for each,
domestic violence, previous abuse history, and sibling abuse history.
When there was at least one risk factor, we defined that risk factor
(+); if there was more than one risk factor, we measured mean+SD
(range) by hospital.

Table 2. The demographic data and distribution of risk factors by hospitals

Age (month) Gender Risk factor (+) of risk factors
Hospital (n) Mean+SD Male (%)* n (%)* MeanzSD (range)
GCH (98) 19.2£10.1 56 (57.1) 91(92.8) 2.7£1.3(1-5)
AU (31) 14.5+8.4 18 (58.1) 7 (22.5) 1.3+0.5(1-2)
VGU (79) 13.9+7.3 45 (56.9) 75(94.9) 1.8+1.1 (1-6)
CU (39) 20.5+£10.5 18 (47.4) 22 (57.9) 1.6£1.3 (1-7)
DU (3) 26.6+7.2 2 (66.6) 1(33.3) 1.0(1-1)
GU (17) 17.4+8.6 7 (43.7) 14 (87.5) 2.6+1.3(1-4)
GAU (20) 9.1£6.9 14 (70) 7 (35) 1.1£0.4 (1-2)
EU (20) 14.0+£8.3 11 (57.9) 16 (84.2) 2.1£1.2 (1-5)
OGU (5) 14.4+5.0 1(20) 2 (40) 1.5+£0.7 (1-2)
MAH (33) 13.4£7.9 22 (66.6) 5(15.1) 2.6+1.1(1-4)
Total (345) 16.1+£9.3 194 (56.3) 240 (69.6) 2.2+1.3(1-7)
*Percentages were calculated horizontally. GCH: Gaziantep Children’s Hospital; AU: Ankara University; VGU: Vakif Gureba University; CU: Cumhuriyet University; DU:
Duizce University; GU: Gazi University; GAU: Gaziantep University; EU: Erciyes University; OGU: Osmangazi University; MAH: Ministry of Health Ankara Hospital

Table 3. Reported abusive head trauma cases

Case Hospital

Sex

Age (month)

Offender

Comments

1 CcuU

Female

6

Father

Offender convicted,
GCS=3, witnessed by mother,
child recovered with handicaps

Female

24

Stepmother

Offender convicted, sentenced
to life imprisonment, GCS=3, no
confession, no witness, child died

3 GU

Female

Not tried, prosecutor closed case,
GCS=3, no confession, child died

GCS: Glasgow Coma Scale; CU: Cumhuriyet University; EU: Erciyes University; GU: Gazi University
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Table 4. Post-medical management

Filed to police Filed to CPS Removed from home
Hospital MDT n (%) n (%) n (%)
GCH (98) - 98 (100) 98 (100) -
AU (31) + 31(100) - -
VGU (79) - 22 (27.8) - -
CU (39) - 37(97.3) 1(2.6) 1(2.6)
DU (3) - 3(100) - 1(33.3)
GU (17) + 16 (100) 16 (100) -
GAU (20) - 1(5.0) - -
EU (20) + 7 (36.8) 6(31.5) -
OGU (5) - - - -
MAH (33) - 29 (87.8) - -
Total (345) 244 (70.7) 121(35.2) 2(0.6)
GCH: Gaziantep Children’s Hospital; AU: Ankara University; VGU: Vakif Gureba University; CU: Cumhuriyet University; DU: Diizce University; GU: Gazi University; GAU: Gazian-
tep University; EU: Erciyes University; OGU: Osmangazi University; MAH: Ministry of Health Ankara Hospital; MDT: Multidisciplinary teams; CPS: Child Protective Services

Statistical analysis

All data obtained in the study were recorded in a database and
analyzed using the Statistical Package for the Social Sciences (SPSS
Inc; Chicago, IL, USA) for Windows, Version 17. Numerical variables
were identified as mean and standard deviation (SD), whereas cat-
egorical variables were given as frequency (n) and percentage. The
chi-square test was used for categorical comparisons. The association
between the rate of both skeletal survey and retinal exam practice
and the presence of an MDT at a hospital was analyzed via the chi-
square test.

Results

Overall, 345 cases that were eligible for this study were found in
hospital databases (Table 1). In total, 305 cases (88.4%) were younger
than 2 years of age. In addition, 56% of the children were male, and
the mean age was 16.1£9.3 months (range: 1-36 months) (Table 2).

The most common documented risk factors were low parental
education level in 82 cases (23.8%), more than three children under 7
years of age in the family in 76 (22.0%), bad child temper in 16 (4.6%),
child physical illness in 10 (2.9%), child developmental delay in 8
(2.3%), parental physical illness and admission to the hospital with a
similar condition for each in 7 (2.0 %), domestic violence in 4 (1.2%),
previous child abuse history in 2 (0.6%), and sibling abuse history in
1 (0.3%). The rates of risk factors by hospital are given in (Table 2).

In total, 299 (86.7%) cases presented with a history of trauma
on admission; the rest presented with no history of trauma. The
Glasgow coma scale (GCS) was not documented in 67 (19.4%) cases,
was less than 6 in 33 (9.6%), was between 7 and 12 in 138 (40.0%),
and was between 13 and 15 in 107 (31.0%). Etiology was identi-
fied as inflicted in 78 cases (22.6%), possibly inflicted in 24 (7.0%),
undetermined in 79 (22.9%), and accidental in 164 (47.5%) by the
researchers. The difference between the GCS scores among the
four etiology groups, when available, was statistically significant
(p<0.001): When GCS was 6 and less, 30.3% of cases were assigned
an etiology code of inflicted compared to 13.8% for GCS 7-12 and

31.8% for GCS 13-15. The length of stay was 5.7+10.4 days in the
overall group (range 0-123 days).

In inflicted cases, there was no reported history of trauma in 4
(5.1%), reported history of trauma in 21 (26.9%), and unknown history
of trauma in 53 (67.9%) of the cases. In accidental cases, there was no
reported history of trauma in 3 (1.8%), reported history of trauma in
87 (53.0%), and unknown history of trauma in 74 (45.1%) of the cases.

The most common chief complaints for the younger than two
years age group on presentation were lethargy and change in con-
sciousness in 80 cases (26.2%), scalp swelling, bruising, and bleed-
ing in 49 (16.1%), (no complaint) fall from height in 39 (12.8%), car-
dio-respiratory arrest in 32 (10.5%), apnea in 29 (9.5%), seizures in
26 (8.5%), vomiting in 18 (5.9%), a combination of the above in 16
(5.2%), irritability in 5 (1.6%), otorhagia in 5 (1.6%), periorbital hema-
toma in 3 (1.0%), hypotonia in 2 (0.7%), and other in 1 (0.3%). There
was a combination of altered mental status, abnormal respiratory
status, and seizures in 183/305 (60.0%) cases.

Diagnostic workup, including skeletal survey and ophthalmolo-
gy exam in children under 2 years of age, in which age group these
studies are indicated, was complete in 25 cases (7.2%). Totally, 132
cases (38.2%) had a skeletal survey (20 complete, 112 partial) but not
a retinal exam. Seven (2.0%) cases had a retinal exam but not a skel-
etal survey. Totally, 183 patients had altered mental status, abnormal
respiratory status, and seizures. Of 305 cases, only 18 (9.8%) had a full
workup including both skeletal survey and retinal exam.

The rate of diagnostic workup, including both skeletal survey
and retinal exam, in hospitals with a MDT (25.7%) was statistically
significantly higher than in hospitals without a MDT (2.9%) (p=0.001).
Three cases (0.8%) were diagnosed as inflicted by the treating phy-
sicians. Because 78 cases in this study were assessed to be inflicted,
3.4% of AHT cases were recognized as such by the treating teams;
hence, the rate of missed diagnosis was 96.6%. A low rate of diag-
nostic workup including both skeletal survey and retinal exam was
associated with the absence of an MDT. In two of the three cases,
the perpetrator was convicted; in one, the prosecutor closed the case
without a trial on the basis of “no confession” despite the death of the
child and medical evidence (Table 3).
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A forensic report was filed with the police in 244 cases (70.7%)
because all juicidal injuries in Turkey presenting to the emergency
department are expected to be routinely reported to police; how-
ever, Child Protective Services (CPS) was informed in only 121 cases
(35.2%). At the end of assessment, of the 244 children reported to
police, 2 (0.8%) were seperated from their family and placed in state
custody. A multidisciplinary team approach was established in 3/10
(30.0%) of the hospitals (Table 4).

Discussion

This study revealed that multidisciplinary management of pediat-
ric head injury cases under 3 years of age with a consideration of AHT
in differential diagnosis is rarely performed at teaching hospitals in Tur-
key. Only three of the participating hospitals of this study practiced a
multidisciplinary approach. As a result, pediatric head injury cases are
not optimally managed from diagnostic workup, etiologic assessment,
and post-hospital management perspectives. This study supported
the hypothesis that very few pediatric head injury cases are assessed to
look for AHT, with subsequent high rates of missed diagnosis (96.2%).

To increase diagnostic ability, a through family interview is of
paramount importance to reveal associated risk factors in cases pre-
senting with traumatic injuries. Once suspected, including AHT in
differential diagnosis would guide physicians to include retinal ex-
amination, skeletal survey, and head CT in diagnostic workup, which
will provide all potential data to either confirm or rule out AHT. Es-
pecially, emergency department doctors should ascertain and doc-
ument risk factors for AHT in suspected cases. Assessment of a num-
ber of risk factors may permit health professionals to identify parents
and children who are at a high risk for child maltreatment, facilitat-
ing appropriate implementation of prevention and treatment inter-
ventions (14). A study investigating the risk factors for AHT in the
Netherlands reported that 40% of the parents had low educational
levels (15). In a military cohort study, parental risk factors included
younger maternal age, lower sponsor rank or economical status, and
current maternal military service (16). Hennes et al. (17) reported risk
factors for AHT as single-parent families, mothers younger than 18
years of age, mothers with low education, mothers who did not have
prenatal care, and families with a low socioeconomic status.

There are some characteristics of the child that appear to in-
crease the probability of AHT, such as child’s age younger than 1
year, male gender, and premature birth or low birth weight (17).
The baby’s normal pattern of crying has been reported as the main
trigger for the occurence of AHT (18). In the current study, the most
common risk factors were determined to be families with low paren-
tal education level (23.8%) and having a maximum of three children
under seven years of age (22%). However, in the majority of cases,
risk factors were not explored and documented, impairing the phy-
sicians’ability to establish an accurate differential diagnostic list and
leading to low rates of appropriate workup and case finding.

Abusive head trauma is the most common cause of death as
the result of child abuse. Infants frequently present with nonspecific
clinical features without any history of trauma. A groundbreaking
study reported that even at a prestigious institution in the USA, as
many as 30% of children with AHT may be misdiagnosed at the ini-
tial evaluation (19). As shown above, the case series reported here
revealed that the absence of a history of trauma was important
based on final etiology: In inflicted cases, there was no reported

history of trauma in 4 (5.1%) of the cases compared to 3 (1.8%) in
accidental cases.

Ascertainment of AHT diagnosis is critical to prevent a potential-
ly fatal recurrence. In order to prevent this form of child abuse and
potential fatalities, physicians should recognize that AHT presents
with acute encephalopathy, anywhere from somnolence to coma;
acute or chronic subdural hematoma with or without subarachnoid
hemorrhages; and retinal hemorrhages occurring in the context of
an inappropriate, inconsistent, or absent trauma history (20). In this
study, of the 78 cases that were assessed to be inflicted, 4 had no
history of trauma and 21 had consistent trauma history.

Retinal hemorrhages are noted in 60%-85% of children with
AHT in a retrospective series (21). Dilated retinal examinations in in-
fants and children with nonspecific symptoms of illness that raise
concern for intracranial processes could increase the recognition
of retinal hemorrhages (13). Children under two years of age with
suspected AHT should have a fundoscopic examination, preferably
by an ophthalmologist, to identify retinal hemorrhages and other
eye injuries. Non-ophthalmologists may have difficulty performing
an adequate examination and thereby fail to identify injuries that,
although not pathognomonic, suggest inflicted injury (22). To ac-
complish this, every MDT should have an ophthalmologist involved
in the team. In this study, evaluation of the retina of the under 2-year-
old group was made in extremely few cases (8.2%) that it points to the
absence of a structured diagnostic assessment of these cases in the
teaching hospitals of Turkey. Extensive intraocular hemorrhage involv-
ing multiple layers, extending to the periphery of the eye globe, and
presenting with retinal detachment/macular folds in young infants
in the setting of acute brain injury and in the absence of a history of
severe accidental trauma or underlying medical cause must be consid-
ered to be nonaccidental injury until proven otherwise (23).

Distinguishing AHT in young children from other diseases by symp-
toms is difficult in practice. In one study, physicians missed the diagnosis
on initial presentation in one third of cases, and this resulted in repeated
trauma, increased morbidity, and death (24). Jenny et al. (19) reported
that four factors increased the likelihood of correct diagnosis of AHT, in-
cluding abnormal respiratory status (by sevenfold), presence of seizures
(by sevenfold), presence of facial and/or scalp injury (by fivefold), and
parents notliving together (by twofold). However, if a child had normal
respiration, had no seizures, no facial or scalp injury, and came froman
intact family, the probability that AHT would be recognized was less than
1in5(19). In the current study, even when the patients had altered men-
tal status, abnormal respiratory status, and seizures, only 9.8% of 183
such cases had a full workup, indicating the low level of diagnostic care
these cases received in the participating hospitals.

Previous studies have reported that over 60% of victims of AHT
may have a history and/or clinical evidence of previous child abuse.
Physicians assessing children, especially infants, should be alert to
indicators of AHT to recognize abuse early on. Including AHT in the
differential diagnostic list and taking appropriate steps to rule out or
confirm the diagnosis are of paramount importance in establishing
child protective services and preventing further abuse and neglect
that may at times be fatal (9). In this study, 70.7% of cases were re-
ported to police Because all juicidal trauma cases presenting to the
emergency department are by law expected to be reported to law
enforcement. However, because professional training of both police
forces and prosecutors is not optimal and most trauma cases require
social services rather than criminal litigation, most of these reports are
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dismissed with little attention paid to the details (6, 7). Child protective
services staff are also suboptimally trained on AHT specifically.

Publications on AHT have skyrocketed worldwide and in Turkey
alike during the last decades. This can be explained by increased
awareness of this issue (25, 26). Clinicians’ knowledge on the diag-
nosis of AHT should be increased to improve case finding, which will
allow a more accurate determination of incidence (6). This can be ac-
complished via establishment of MDT in teaching hospitals, as well
as staff training on how to recognize suspicious cases, how to utilize
MDT services, and how to report and manage cases on a community
based multidisciplinary basis.

Study limitations

This study has several limitations that could impact both the gen-
eralizability and interpretability of the findings. Firstly, data were ob-
tained retrospectively. In addition, voluntary hospitals were included
in the study; therefore, it can neither be claimed that the study findings
reflect the facts on relevant practices in non-participating hospitals
nor do they represent the practices in community hospitals.

Conclusion

According to our results, a prospective study should be con-
ducted involving the close to 30 MDTs established in Turkey in teach-
ing hospitals during the last decade. These teams should develop a
structured protocol on how to recognize, assess, and manage AHT;
train hospital staff at large who might come into contact with sus-
pected AHT cases, including emergency department, pediatrics, neu-
rosurgery, surgery, radiology, ophthalmology, pathology, and nurs-
ing staff; develop a child protection consultation system; and focus
on prevention efforts. Thus, each child head trauma may be assessed
appropriately, leading to increased case finding and prevention of
such abuse. Prevention strategies should include parental education
on child development, especially on the infant’s crying pattern.
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Abstract

Aim: Community-acquired pneumonia (CAP) is an infectious disease that causes the highest mortality rates in developed countries. The primary endpoint of
this study was to evaluate the relationship between the plasma concentration of the amino-terminal fragment of pro-brain natriuretic peptide (NT-ProBNP) at
the time of CAP diagnosis in a hospital emergency room (HER) and its severity, determined as mortality at 30 days.

Materials and Methods: A prospective, observational cohort study was used to determine NT-ProBNP (ng/L) in patients with CAP, with a follow-up over 30
days and analysis of the mortality rate.

Results: A total of 338 patients were assessed. Thirty patients died within the first 30 days (10.5%). The mean NT-ProBNP values in the deceased patients were
14,035 ng/L (SD: 19,271) compared to 1,711 ng/L (SD: 3,835) in survivors (p<0.0001). The cut-off point of 1,769 ng/L showed a negative predictive value (NPV)
of 95.3%, whereas 10,808 ng/L showed a positive predictive value (PPV) of 73.3%. The diagnostic performance of NT-ProBNP reached an AUC of 0.783 (95%
Cl: 0.731-0.829). Entering the potential confounding variables in a logistic regression model revealed that NT-ProBNP behaved like an independent risk factor.
Grouping the NT-ProBNP values by every 300, 500, 1,000, and 2,000 ng/L increased the risk of mortality at 30 days by 3%, 5.1%, 10.5%, and 22%, respectively.

Conclusion: The NT-ProBNP values at the time of CAP diagnosis are significantly higher among patients that die than those that survive the first 30 days, and it
could be a good predictor of early mortality. NT-ProBNP has good overall accuracy and behaves like an independent risk factor. (Eurasian J Emerg Med 2016; 15: 30-8)

Keywords: Amino-terminal fragment of pro-brain natriuretic peptide (NT-ProBNP), community-acquired pneumonia, emergency room, mortality, biomark-

ers, severity prognostic scales

Introduction

Community-Acquired Pneumonia (CAP) is the most common cause
of mortality caused by infectious disease in developed countries. Over
the last few years, hospital emergency rooms (HER) have been using se-
verity prognostic scales (predictive scales) that help determine the need
for hospitalization. The two most robust, often used, and validated clin-
ical severity scales are PSI and CURB-65 (1, 2). However, these severity
indexes have limitations, as shown by the fact that up to 16% of patients
admitted to the ICU for CAP belong to PSl risk groups Il (3).

Over the last few years, Brain Natriuretic Peptide (BNP) has been
investigated as a prognosis marker for CAP in emergency rooms,

internal medicine, and intensive care units (4-9). Of these studies, few
have compared the predictive capacity between biomarkers, and
none have compared NT-ProBNP with one of the infectious markers
most often used in the HER, procalcitonin (PCT). There are no studies
on the capacity of NT-ProBNP to detect severe CAP when associated
with other biomarkers.

As there is an established relationship between pneumonia
and cardiovascular events and NT-ProBNP is a biomarker for cardiac
stress, the purpose of our study was to 1) evaluate the relationship
between the plasma concentration of NT-ProBNP at the time of di-
agnosis of CAP in the emergency room with the severity of CAP, de-
fined as mortality at 30 days; 2) compare the prognostic capacity of
NT-ProBNP with predictive scales and biomarkers normally used in
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the emergency room; 3) study the strength of association between
NT-ProBNP and severity prognostic scales and biomarkers normally
used in the emergency room; 4) evaluate whether the association of
NT-ProBNP with predictive scales and biomarkers results in improved
predictions; 5) analyze the increased risk of mortality from CAP with
the grouped increase of NT-ProBNP levels; and 6) perform survival
analysis.

Materials and Methods

Study design

A prospective, longitudinal cohort trial was designed with the
inclusion of subjects between February 2012 and 2013 with a clinical
diagnosis of pneumonia and radiographic confirmation. Consider-
ation is given to CAP if the process takes place for a patient who has
not been hospitalized during the last 14 days; in the event that the
patient was already in hospital, it was diagnosed within the first 48 h
of the hospital stay.

The inclusion criteria were that the patient must be over 14 years
of age and comply with the definition of pneumonia and CAP. The
predictor variable was considered to be the result of the determi-
nation of NT-ProBNP in blood (in ng/L); the dependent variable was
mortality at 30 days.

The case report form should be completed by at least two emer-
gency room physicians. A specialist in radiodiagnosis made a blind
a posterior examination of each of the x-rays as he had no clinical
knowledge of the patients. A contact interview took place at one
month, either in person, by phone, or through the electronic clinical
record depending on the patient’s final destination, to determine the
patient’s progress.

This study was designed in accordance with the ethical princi-
ples of the Declaration of Helsinki. The study protocol was approved
by the Institutional Review Board of our region, Cantabria (IEC/IRB
act 8/2012), as well as by the training commission of Laredo Hospi-
tal, a public hospital in the north of Spain covering a population of
95,000 people.

Data collection

The following baseline data was obtained from the patients:
demographic (age and sex), comorbidity, personal history (alcohol
and tobacco use and body mass index), physical examination (heart
and respiratory rate, pulsoximetry, and systolic and diastolic blood
pressure), laboratory tests (leukocytes, neutrophils, hematocrit, hae-
moglobin, platelets, glucose, urea, creatinine, sodium, bilirubin, pro-
thrombin time, activated partial thromboplastin time, arterial oxy-
gen and carbon dioxide partial pressure, arterial pH), chest X-ray, and
biomarkers (C-reactive protein (CRP), procalcitonin (PCT), lactate,
D-dimer (D-D), high-sensitivity troponin T, and NT-ProBNP). The se-
verity of the CAP was assessed using severity prognostic scales (PSI,
CURB-65, and ATS/IDSA).

Blood samples

Blood samples were obtained on arrival of the patient in the
emergency room. The physicians responsible for the patient request-
ed NT-ProBNP and all determinations considered necessary for cor-
rect care of the patient.

Determinations of NT-ProBNP and other biomarkers

The NT-ProBNP sample was collected in a biochemistry tube
and analyzed using the proBNP II-Elecsys 2010 kit (Roche Diagnos-
tics GMBH, SandhoferStrasse 116, D-68305 Mannheim, Germany).
The analytical technique used was an electrochemiluminescence im-
munoassay (ECLIA) using the sandwich principle. The measurement
range of the assay was between 5 and 35,000 ng/L; however, mea-
surements of up to 70,000 ng/L could be performed using appropri-
ate dilutions.

Statistical analysis

For statistical analysis, categorical variables were described as
absolute value and percentage, and continuous variables were de-
scribed by their means, standard deviations, and 95% confidence
intervals (95% Cl) and/or medians and interquartile ranges. The anal-
yses were performed using the SPSS Statistics Package for Windows
(version 20.0) and MedCalc (version 11.7).

A comparison was made for each variable between the surviv-
ing and non-surviving groups. The assessment of differences be-
tween the NT-ProBNP concentrations of patients with CAP, survivors,
and non-survivors with different biomarkers and SPS as quantitative
variables was performed by bivariate analysis using Student’s t-test if
they followed a normal distribution or the Mann-Whitney non-para-
metric U test if not. The type of distribution for quantitative variables
was first checked using the Kolmogorov-Smirnov Z test. The differ-
ences between groups for qualitative variables were evaluated using
the Chi-square or Fisher’s test.

NT-ProBNP was analysed as a predictor of mortality by calcu-
lating the ideal cutoff point optimised by multiplying sensitivity by
specificity using mortality at 30 days as a reference and plotting the
receiver operating characteristic (ROC) curve. The strength of the re-
lationship between numerical variables was evaluated using Spear-
man’s non-parametric coefficient of correlation test.

Survival was analysed using the Kaplan-Meier method, compar-
ing curves by the Log-Rank test. Logistic regression analysis and the
Enter method were then applied to estimate whether the variable of
interest, NT-ProBNP, provided any additional predictive improvement
to consolidated predictive scales. The personal history of ischaemic
cardiopathy, heart and kidney failure, and age were included as cat-
egorical confusion variables. Multivariate analysis using NT-ProBNP
as a dichotomous variable according to the cutoff point was used to
calculate the raw risk after including the confounders in the mod-
el. The prediction models were compared using the Hosmer-Leme-
show test.

Results

General characteristics of the patients with pneumonia in

cluded to the study

A total of 338 patients were assessed, 287 being included in the
study (84.9%). In total, 2% of the rejected patients had nasocomial pneu-
monias, 8% were pediatric patients, 20% had no request for NT-ProBNP,
22% had a final diagnosis other than CAP, and 48% were rejected by the
radiologist as they had no clear radiological condensation.

Overall, 42.2% of patients included in the study were women. The
mean age was 66121 years (min. 14, max. 104). The main demographic
characteristics, comorbidity, clinical and radiological variables, prognos-
tic scales, and biomarkers for each group are shown in Tables 1 and 2.
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Table 1. General characteristics of the sample. Comparison between survivors and deaths in the first 30 days

Survivors n=257 Death n=30
Personal characteristics Mean SD Med IQR Mean SD Med IQR p
Age 64.1 21.3 67.0 37.0 829 14.2 86.0 11.0 <0.001
BMI 259 5.5 25.0 7.0 229 3.9 23.0 5.0 0.163
Alcohol C. g/week 21.9 62.6 0 0 36.8 130.7 0 0 0.450
Smoker cigarette/day 4.6 9.7 0 2.0 0 0 0 0 0.014
Vital Signs
HR, bpm 97.5 194 97 27.8 97.2 21.9 95 24.0 0.957
RR, rr 20.2 6.0 20.0 8.0 31.1 7.8 30.0 133 <0.001
SBP, mm Hg 1323 24,5 132.0 328 119.2 26.1 115.0 34.0 0.004
DBP, mmHg 72.1 12.7 72.0 17.0 60.8 13.0 61.0 20.0 <0.001
Body temperature, °C 37.7 1.1 37.8 1.7 373 1.2 37.2 1.5 0.046
Blood oxygen level, % 93.7 44 95.0 6.0 86.1 9.1 88.0 143 <0.001
Laboratory values
Leukocytes per, mm? 12027 5586 11100 6800 14703 9065 13050 12300 0.158
Neutrophils per, mm? 9876 5398 8900 6350 12713 8082 10950 11375 0.072
Haematocrit, % 39.5 5.1 40.0 6.0 36.0 7.9 36.5 10.3 0.008
Haemoglobin, g/dL 13.2 25 13.1 2.1 1.7 25 11.5 35 <0.001
Platelets per, 1000/mm? 231 89 220 103 277 159 240 171 0.209
Glucose, mg/dL 146 78 124 52 175 70 159 103 0.005
Urea, mg/dL 45.6 30.8 39.0 24.5 106.5 85.6 78.5 54.3 <00001
Creatinine, mg/dL 1.0 0.5 0.9 04 20 2.6 1.3 0.9 0.005
Sodium, mEq/L 136 5.8 136 5.0 138 9.7 136 9.5 0.483
Bilirubin, mg/dL 0.53 0.29 0.50 0.30 0.64 0.54 0.50 0.30 0.253
Prothrombin time, % 749 23.1 81.0 233 70.3 17.0 69.0 20.5 0.021
APTT sec. 358 39 355 7.8 334 33 328 6.3 0.480
PO, mmHg 63.3 14.7 61.0 15.0 515 14.2 50.0 23.0 <0.001
pCO, mmHg 37.4 6.6 37.0 8.0 411 18.1 34.5 18.3 0.518
Arterial, pH 7.47 0.06 7.46 0.06 7.40 0.13 7.45 0.19 0.047
GFR est. mL/min/1.73 m? 86.2 34.4 854 41.8 73.2 61.3 47.7 55.9 0.049
Biomarkers
CRP, mg/dL 13.6 13.7 8.9 171 16.1 16.4 11.6 17.2 0.333
PCT, ng/mL 1.6 5.6 0.2 0.5 4.8 100 0.4 2.8 0.007
Lactate, mg/dL 14.3 8.4 13.0 10.0 30.6 114 36.0 23.8 0.058
D-Dimer, mcg/mL 23 20 1.9 2.2 4.3 2.2 5.1 4.2 0.082
Troponin T high sensitive, ng/L 58.1 198 11.0 27.0 214.4 3216 95.0 248 <0.001
NT-ProBNP, ng/L 1711 3835 411 13400 14035 19271 5192 1968 <0.001
Prognostic scales
PSI 77.4 36.5 78.0 57.5 137.2 38.1 137.2 50.0 <0.001
CURB-65 1.06 1.07 1.0 2.0 3.0 1.2 3.0 2.0 <0.001
ATS/IDSA major criteria 0 0.06 0.0 0.0 0.17 0.46 0 0 <0.001
ATS/IDSA minor criteria 0.77 1.05 0.0 1.0 297 1.27 3.0 2.0 <0.001
Progress
Length of stay 8.7 52 7.0 50 | e | e | e | e | e
Daystodeath | - | e | e e 7.5 6.4 5.5 67 | -

Med: median; IQR: inter-quartile range; Alcohol C: alcohol use consumption; Smoker: tobacco use HR: heart rate; RR: respiratory rate; BMI: body mass index; bpm: beats
per minute; rr: respiratory rate; SBP: systolic blood pressure; DBP: diastolic blood pressure; °C: degrees centigrade; GFR: glomerular filtration rate; APTT: activated partial
thromboplastin time; CRP: C-reactive protein; PCT: procalcitonin; ATS/IDSA: American Thoracic Society/Infectious Diseases Society of America; PSI: pneumonia severity

index; CURB-65: acronym for Confusion; BUN: Blood Urea Nitrogen, Respiratory rate, Blood pressure, age over 65 years
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Table 2. General characteristics of the sample. Comparison between
survivors and deaths in the first 30 days

Survivors Death
No % |No| % P
Total 257 | 895 | 30 | 104
Sex
Female 106 | 41.2 | 15 50 | 0.358
Male 151 588 | 15 50
Comorbidity
Heart failure 20 78 | 3 10 |0.719
Ischemic cardiopathy 19 74 | 5 | 16.7 | 0.089
Chronic kidney failure 13 5.1 3 10 | 0.227
Chronic respiratory disease 52 202 | 1 33 | 0.024
Essential HBP 101 393 119 | 63 |0.012
DM-1 0 0 1 3.3 | 0.105
DM-2 47 183 | 8 | 26.7 | 0.270
Chronic hepatopathy 7 2.7 1 33 | 0519
Cerebral vascular disease 12 47 | 6 20 | 0.006
Severe psychiatric disorder 5 1.9 0 0 | 1.000
Dementia 20 7.8 | 13 | 43.3 [<0.001
Malignancy 19 74 | 4 | 13.3]0.279
Immunosuppression 2 0.8 0 0 | 1.000
Disorder preventing oral 1 04 | O 0 |0.732
treatment
Construction work at home 6 23 0 0 |0.398
or workplace
Cohabitation with animals 33 | 128 | 4 | 133 ]0.939
Risk Groups
ATS/IDSA 19 74 | 21 70 |<0.001
PSI 257 30 <0.001
I 73 284 | 0 0
Il 40 156 | 0 0
1l 58 226 | 4 | 133
v 66 257 | 10 | 333
\Y 20 78 | 16 | 533
CURB-65 257 30 <0.001
1 180 70 3 10
2 52 202 | 8 | 26.7
3 25 9.7 | 19 | 633

HER: hospital emergency room; HBP: high blood pressure; DM-1: diabetes mellitus type
1; DM-2: diabetes mellitus type 2; ATS/IDSA: American Thoracic Society/Infectious Disea-
ses Society of America; PSI: pneumonia severity index; CURB-65: acronym for Confusion,
BUN: Blood Urea Nitrogen, Respiratory rate, Blood pressure, age over 65 years

Description of the outcome predictor variable

The results interval found was between 8 and 70,000 ng/L, with
an arithmetic mean of 3,000 ng/L (SD 8,068 ng/L) and a median of
492 ng/L (IQR: 138-2.003). The values for survivors and death are
shown in Figure 1.

There were statistically significant differences between the sur-
viving and deceased patients at 30 days (median 5,192 ng/L; IQR
19,685 vs. median 411;1QR 1,340 ng/L, p<0.001).

Prognostic capacity of NT-ProBNP in CAP

The cutoff points were calculated depending on the mortality
at 30 days. The cutoff point was 1,769 ng/L to optimize sensitivity
(66.7%; 95% Cl: 47.2-82.7), specificity (78.2%; 95% Cl: 72.7-83.1),
positive predictive value (PPV, 26.3%), and negative predictive value
(NPV, 95.3%). For a cutoff point of 232 ng/L, the sensitivity was 93.3%
(95% Cl: 77.9-99.2), specificity was 39.3% (95% Cl: 33.3-45.6), PPV
was 15.2%, and NPV was 98.1%. For a cutoff point of 10,808 ng/L, the
sensitivity was 36.7% (95% Cl: 19.9-56.1), specificity was 98.4% (95%
Cl: 96.1-99.6), PPV was 73.3%, and NPV was 93% (Figure 2).

When proposing mixed models with demographic variables
(age), predictive scales (PSI, CURB-65 and ATS/IDSA 2007), and bio-
markers (CRP, PCT, and NT-ProBNP), the most advantageous model
combines ATS/IDSA with PCT and NT-ProBNP with an AUC of 0.94.

The diagnostic performance of NT-ProBNP, some other markers
such as procalcitonin, and diverse scoring systems used for pneumo-
nia are depicted in Table 3.

Correlation between NT-ProBNP and predictive scales

A study was made of the correlation between NT-ProBNP and
the PSI, CURB-65 predictive scales, and minor ATS/IDSA criteria. There
was a good association between NT-ProBNP and the PSI scales (Rho
0.71 p=0.0001) and CURB-65 (Rho 0.65 p=0.0001) and a slight associ-
ation with the ATS/IDSA minor criteria (Rho 0.48 p=0.0001).

Logistic regression model

a.NT-ProBNP as an independent risk factor for early mortality

Initially, a univariate analysis was performed depending on
mortality for the following variables as dichotomous variables: age,
background of heart failure, ischaemic cardiomyopathy and chronic
kidney failure, serum creatinine, NT-ProBNP, PSI score, CURB-65 score,
minor ATS/IDSA criteria score, and ATS/IDSA scale. The variables with
p<0.25 (age, ischaemic cardiomyopathy, creatinine, NT-ProBNP, PSI,
CURB-65, minor ATS/IDSA criteria, and ATS/IDSA as dichotomous
variables) were entered into a logistic regression model. Furthermore,
forced multivariate analysis was performed on the personal history
of heart failure and chronic kidney failure, as these variables have an
established relationship with NT-ProBNP levels and therefore could
be confusion factors. After adjustment for all these variables, the only
ones that maintained statistical significance were age (p=0.002), ATS/
IDSA 2007 (p=0.001), and NT-ProBNP (p=0.001).

b. Assess improved outcome prediction by associating

NT-ProBNP and other biomarkers

A univariate analysis of NT-ProBNP and the CRP and PCT bio-
markers revealed that only PCT (p=0.043) and NT-ProBNP (p<0.0001)
showed significant differences between patients that died and sur-
vived at 30 days.
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Figure 2. NT-ProBNP ROC curves. AUC 0.783; C1 95%: 0.731-0.829; p<0.001

Survival analysis

It was observed that 20% of patients died within the first 48 hrs
and 50% within the first 5 days. Comparison of the survival curves de-
pending on the cutoff point showed significant differences between
the patients that died for values over 1,769 ng/L [(hazard ratio 6.2 (Cl
2.9-13.2, p=0.0001)], as can be seen in Figure 3.

The survival curves were also compared depending on sex, back-
ground of heart failure, ischaemic cardiomyopathy and chronic kid-
ney failure, and creatinine serum levels above and below 1.2 mg/dL.

Figure 1. NT-ProBNP values on a scale of 0-20,000 ng/L (left) and on a scale of 0-70,000 ng/L (right)

Table 3. Comparison of diagnosis performance curves

Models ROC Curves
CRP 0.56

PCT 0.66
NT-ProBNP 0.78

CRP + NT-ProBNP 0.79

PCT + NT-ProBNP 0.85

CRP + PCT + NT-ProBNP 0.82

PSI + NT-ProBNP 0.90
CURB65 + NT-ProBNP 0.91
ATS/IDSA + NT-ProBNP 0.93

PCT + ATS/IDSA + NT-ProBNP 0.94

Age + PCT + NT-ProBNP 0.86

Age + PCT + ATS/IDSA + NT-ProBNP 0.95

ROC: receiver operating characteristic; PCT: procalcitonin; CRP: C-reactive prote-
in; ATS/IDSA: American Thorax Society/Infectious Diseases Society of America;
CURB-65: acronym for Confusion, BUN: Blood Urea Nitrogen, Respiratory rate,
Blood pressure, age over 65 years

The only significant differences were found for the latter variable
(p<0.001).

Discussion

The World Health Organisation estimates that infections of the
lower airways are the most common cause of death by infectious
disease in the world, with close to 3.5 million deaths a year (10). Ear-
ly assessment of the severity of pneumonia is crucial to the correct
management of these patients. Over the last few years, a multitude
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of clinical tools have been designed and developed to predict mortali-
ty and help decide the care site, with PSI and CURB-65 being the most
reliable and most often used in the HER (1-2). However, these scales are
quite often not applied, either because they are simply not used or be-
cause objective data such as low blood oxygen level or subjective data
such as poor family support recommend admission of the patient (11).
Biological markers and their role in the inflammatory response and
relationship to the severity of pneumonia are undering study. Biomark-
ers may be an alternative to assess the seriousness of pneumonia and
predict mortality. These biomarkers include natriuretic peptides (NP)
(12-14).The first team to assess NT-ProBNP as a predictor of early mortal-
ity at 30 days were Jeong et al. (4), who in 2011 conducted a retrospec-
tive study of hospitalized patients, obtaining promising results in their
series of 167 patients. According to our information, this NP was recently
studied as a prognosis marker for CAP in different scenarios: emergency
room (5, 9), hospitalized patients (6), and intensive care units (7, 8).

Description of the outcome predictor variable
We found large differences between NT-proBNP values in survi-
vors and deaths within the first 30 days; there were statistically signif-
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Figure 3. Comparison of the survival curves

icant differences between both groups, as in other studies conduct-
ed to date.

Prognostic capacity of NT-ProBNP in CAP

The ideal cutoff point balancing sensitivity and specificity found
in our study was 1,769 ng/L. This result is in line with that of stud-
ies by Jeong (1,795.5 pg/mL), Nowak (1,935 ng/L), and Chang (1,860
ng/L) in patients diagnosed in the Emergency Room and admitted
to a conventional hospital ward (4-6). Our cutoff point differs from
that of the cohort by Lin et al. (7) (2,177.5 ng/L). Their patients had
more severe CAP, with 83% of patients meeting ATS/IDSA criteria
compared to 14% in our series. They also evaluated other types of
pneumonia, including hospital-acquired (25%) and that associated
with social and health care (40%). We also found differences with the
cutoff point established by Xiao et al. (8), almost certainly because
this group reduced the cutoff point to obtain a sensitivity of 98.7%.

As severe CAP is a dangerous, but treatable, disease whose se-
verity should be assessed as soon as possible, lowering the cutoff
point to 232 ng/L would provide a sensitivity of 93.3% (95% Cl: 0.78-
0.99), higher than 90% (95% ClI: 0.87-0.92), in reference to the Fine's
score in the above meta-analysis. This could therefore be useful in the
HER to identify patients with non-severe pneumonia and low risk of
death who could be safely discharged. Our sensitivity is very close to
those of the studies by Jeong and Nowak when they dropped their
cutoff points to 235.6 ng/L and 628 ng/L, respectively (4, 5).

A higher cutoff point (10,808 ng/L) would indicate patients re-
quiring a more aggressive initial treatment.

Assessment of the diagnostic performance of NT-ProBNP

After studying the general accuracy of the diagnostic test using
ROC curves, NT-ProBNP has good capacity as a diagnostic test to pre-
dict mortality at 30 days, with an AUC of 78%. The studies performed
to date found an AUC of between 71% and 88% (Table 4).

Comparison of the prognostic capacity of NT-ProBNP compared

to a scale to predict severity

The accuracy of these two prediction scales has been compared
in various reviews and meta-analyses, resulting in a high NPV in popu-
lations with a low prevalence of death, a PSI sensitivity of about 90%,
a CURB-65 specificity of close to 80%, and suitable diagnostic capacity
with an AUC of around 80% (15-17). However, in spite of the value of
these tools, approximately 30%—-60% of low risk CAP patients are hos-
pitalized, there being considerable disagreement between the recom-
mendations of the scales and the final destination of the patient (18).

Table 4. Assessment of the predictive capacity of NT-ProBNP and SPS for mortality at 30 days

Studies NT-ProBNP PSI CURB-65 ATS/IDSA
AUC 95% CI AUC 95% Cl AUC 95% ClI AUC 95% Cl
Jeong et al. (4) 0.71 0.61-0.81 0.80 0.74-0.85 0.76 0.70-0.83 - -
Nowak et al. (5) 0.73 0.67-0.77 0.76 0.71-0.81 0.65 0.61-0.70 - -
Chang et al. (6) 0.88 0.82-0.94 0.87 0.83-0.91 - - - -
Linetal. (7) 0.72 0.65-0.78 - - - - 0.65 0.58-0.63
Xiao et al. (8) 0.77 0.71-0.84 0.87 0.82-0.92 0.81 0.75-0.87
Tazoén Varela et al. (9) 0.78 0.73-0.83 0.88 0.83-0.91 0.87 0.83-0.91 0.89 0.85-0.92
SPS: Severity Prognostic Scale
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In our sample, the two scales to predict severity showed better
diagnostic performance than the biomarker. Nevertheless, the AUC
obtained in our study for the predictive scales was at the same height
of the upper range of the AUC found in systematic reviews and me-
ta-analyses (16, 17). We therefore understand that the diagnostic ca-
pacity of NT-ProBNP could be useful in the same terms as the use of
PSI and CURB-65 scales.

Comparison of the prognostic capacity of NT-ProBNP compared

to other biomarkers

Over the last few years, medical literature has accepted the useful-
ness of PCT to differentiate acute systemic bacterial infections in CAP
to assess the response to treatment or predict hospitalization (19, 20).
However, there is still controversy regarding its capacity to predict ear-
ly mortality. Some studies, such as those by Kriiger et al. (21), Horie et
al. (22), or Park et al. (23), attribute good capacity to PCT. However, in a
systematic review of 30 publications, the ability of PCT to predict early
mortality was found to be very similar to our results (24). In our sam-
ple, the association of NT-ProBNP with PCT, a combination not used to
date, provided high specificity (98%) to detect severe CAP. This combi-
nation of infectious and cardiovascular stress biological markers could
be useful in the HER or ICU to detect potentially severe patients.

Among the studies that analyze NT-ProBNP and its relationship
to CAP, there are very few that study and compare other biomarkers.
Only Jeong et al. (4) and Nowak et al. (5) assessed infectious-inflam-
matory biological markers (leukocytes and CRP); they obtained re-
sults very similar to ours, attributing a low predictive capacity to both
variables (Table 5).

Correlation between NT-ProBNP and predictive scales

A study was made of the association between NT-ProBNP and
predictive scales such as quantitative variables. There was positive
and significant interdependence between the severity of pneumonia

and the PSI and CURB-65 scales and minor ATS/IDSA 2007 criteria,
the strongest association being with Fine's score (Rho 0.71 p<0.0001).
These findings are in agreement with Nowak et al. (5), who also found
a significant interrelationship between early mortality and the PSI
scale (Rho 0.53 p<0.001).

Correlation between NT-ProBNP and other biomarkers

A study was made of the strength of the association between
NT-ProBNP and the analyzed biomarkers. Except for troponin T, the
correlation was weak with the other inflammatory markers normally
used in an emergency room, such as leukocytes (Rho 0.14 p=0.02), CRP
(Rho 0.18 p=0.003), and PCT (Rho 0.33 p=0.001). Of special note is the
low interrelationship between NT-ProBNP and CRP. Nowak et al. (5) also
did not find any correlation between NT-ProBNP, leukocytes, and CRP.

Logistic regression model

a.NT-ProBNP as an independent risk factor for early mortality

A logistic regression analysis was performed, adjusting for pos-
sible confusing factors. Only age, the ATS/IDSA scale, and NT-ProBNP
maintained statistical significance. However, NT-ProBNP was the only
factor maintaining statistical significance in all models. Therefore,
age, meeting ATS/IDSA 2007 criteria, and high NT-ProBNP levels are
independent predictors of early mortality. These results are consis-
tent with the literature, where NT-ProBNP is also highlighted as an
independent risk factor (4-6).

From the evolutionary point of view, an increase of 1 ng/L is
not relevant for the clinician; therefore, we grouped the increases of
NT-ProBNP as 300, 500, 1,000 and 2,000 ng/L, noting that the risk of
death with the first 30 days increased from 3% to 22%. Future studies
will be required to determine the solidity of these results and wheth-
er this biomarker could be a useful tool in HER and observation units
to determine the progress of patients with CAP.

Table 5. Assessment of the predictive capacity of NT-ProBNP and biomarkers for mortality at 30 days

Study NT-ProBNP Leukocytes Neutrophils D-Dimer

AUC 95% CI AUC 95% ClI AUC 95% ClI AUC 95% CI
Jeong et al. (4) 0.71 0.61-0.81 - - - - - -
Nowak et al. (5) 0.73 0.67-0.77 0.52 0.42-0.61 - - - -
Chang et al. (6) 0.88 0.82-0.94 - - - - - -
Lin etal. (7) 0.72 0.65-0.78 - - - - - -
Xiao et al. (8) 0.77 0.71-0.84 - - - - - -
Tazén Varela et al. (9) 0.78 0.73-0.83 0.58 0.51-0.64 0.60 0.54-0.66 0.75 0.56-0.88
Study CRP PCT Lactate Troponin T

AUC 95% CI AUC 95% CI AUC 95% ClI AUC 95% CI
Jeong et al. (4) - - - - - - - -
Nowak et al. (5) 0.55 0.46-0.64 - - - - - -
Chang et al. (6) - - - - - - 0.79 0.71-0.87
Lin etal. (7) - - - - - - - -
Xiao et al. (8) - - - - - - - -
Tazén-Varela et al. (9) 0.56 0.49-0.62 0.66 0.60-0.72 0.80 0.60-0.93 0.85 0.72-0.93
AUC: area under the curve; Cl: confidence interval; CRP: C reactive protein; PCT: Procal citonin
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b. Assess improved prediction of outcome by associating

NT-ProBNP and predictive scales

Some studies are headed in the direction of adding a biomarker
to predictive scales to improve the predictive capacity for mortality
and the absence of severe complications (25, 26). Several biochemical
markers improve the prediction of mortality at 30 days for predictive
scales in hospitalized patients, including vitamin D status with PSI (27),
CRP with PSI, CURB-65 and CRB-65 (28), CRP and PCT with CURB-65
(29), cortisol with CRB-65 (30), or albumin with PSl and CURB-65 (31).

In our sample, NT-ProBNP improves the prognostic capacity of all
three scales. It improves PSI by 3% and CURB-65 by 4%. It is important
to note the predictive improvement of the ATS/IDSA scale improved
by 11% when associated with NT-ProBNP, reaching an AUC of 93%
with a correct classification of 91%. The results in this regard are dis-
similar in different studies. When Jeong et al. associated NT-ProBNP
with PSland CURB-65, they found no statistically significant improve-
ment; nor did Lin et al. find an improvement in critical patients when
associating NT-ProBNP with the ATS/IDSA scale, although there was
an improvement when NT-ProBNP was associated with the APACHE Il
scale (4, 7). Therefore, this subject is still open to debate.

c. Assess improved outcome prediction by associating

NT-ProBNP and other biomarkers

To our knowledge, there is no study using the assessment of di-
agnostic tests to improve the predictive of a prognosis of mortality
by combining NT-ProBNP with another biomarker.

In our study, NT-ProBNP improves the diagnostic performance
of classic inflammatory-infectious biomarkers by 24% for CRP and
19% for PCT. It is worthy of note that the PCT model together with
NT-ProBNP reaches an AUC of 85%, greater than the AUC provided
for PSI (15, 16). Furthermore, in this sample, these two biomarkers
had a specificity of 98% in detecting mortality at 30 days, an extreme-
ly valuable combination for detecting high risk patients.

d. Assess improved prediction of outcome by associating

NT-ProBNP with predictive scales and biomarkers

A study of predictive improvement by associating predictive
scales with NT-ProBNP has already been analyzed, with inconsis-
tent results. Jeong et al. did not find that NT-ProBNP improved PSI,
CURB-65, or APACHE Il (4). Lin et al. (7) did not find that association of
NT-ProBNP with minor ATS/IDSA 2007 criteriaimproved these predic-
tions, although it did do so with APACHE II.

Nowak et al. (5) considered that associating NT-ProBNP with
the categorical value of PSI provided additional information. They
observed that NT-ProBNP helps detect high or intermediate risk pa-
tients when PSI alone marked them as high risk.

In our sample, of all the logistic regression models proposed
that included age together with biomarkers and predictive scales,
the simplest and most profitable variant would be to use the ATS/
IDSA scale and NT-ProBNP, which would give a sensitivity of 80%, a
specificity of 92%, good classification of 91% of patients, and an AUC
of 93%. That is, in our study, NT-ProBNP combined with the ATS/IDSA
2007 scale is the best combination between biomarkers and predic-
tive scales for detecting severe CAP.

Survival analysis
In the case of CAP, mortality is concentrated within the first few
days, with 20% of patients dying in the first 48 h and 50% within the

first week. Corrales-Medina et al. (32) detected the majority of car-
diovascular complications in the first week. As these complications
have a very early onset, the patient may be in the emergency room,
observation area, or short stay ward, thus reasserting the importance
of early diagnosis and treatment in the HER but also the need for
tools that help predict mortality. In our study, survival analysis also
revealed that 20% of patients die within the first 48 h and 50% within
the first 5 days. Apart from the patients that died, those with NT-ProB-
NP values above the 1.769 ng/L cutoff point showed statistically sig-
nificant differences in survival time compared to those that died with
values below the cutoff point (Figure 3).

Study limitations

The limitations are basically those derived from a single-center
followup study. This study did not include patients with suspected
CAP treated in primary healthcare without being referred to the hos-
pital for assessment.

No analytical controls of NT-ProBNP or any other biomarker were
performed during the month of followup, thus limiting our conclu-
sions to assess the evolutionary prognostic capacity. Although we
analyzed eight biomarkers, the sample numbers were low for lactate,
high-sensitivity troponin T, and D-dimer.

Conclusion

In our sample, elevation of NT-ProBNP at the time of diagnosis
in the emergency room was associated with increased short term
mortality. This biomarker could be an independent risk factor to
predict this mortality. These findings are in agreement with current
literature; NT-ProBNP is a prognosis tool that has begun to appear
in review articles as an emerging biomarker (33). Until its individual
prognostic value is confirmed, this marker could be useful in the ini-
tial assessment of CAP patients and be included as a tool in addition
to predictive scales; also, it could perhaps be used in the future to
design individual treatment strategies.
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Abstract

Aim: To identify whether hepatic enzyme levels can be used as a clinical predictor for mortality in patients presenting with acute zinc phosphide poisoning.

Materials and Methods: A retrospective analysis of all acute zinc phosphide poisoning cases that had presented to our emergency medicine department
within the past 5 years was performed. Statistical significance of the hepatic enzyme value to the outcome of poisoning was investigated.

Results: The average age of the cases was 23.6 years. Overall, 53.3% were females, and 35.5% of the total cases were married. A total of 75% patients developed
bleeding manifestations and 53.3% had encephalopathy during the course. Overall, 64.4% patients had hypotension and required inotropic support. Renal
failure was seen in 48.8% cases. Within 72 h, 60% cases had high anion gap non-compensated metabolic acidosis. An AST cut-off value of 1061 units/L was
identified using an ROC curve, and its association to outcome was calculated and was shown to be significant (p=0.001). The mean ALT level for outcome was
calculated and was found to be significant (p=0.001). The mean ALT value at mortality was 982.19+85.2 units/L.

Conclusion: Absence of an antidote and rapid onset of MODS causes high mortality rate in acute zinc phosphide poisoning. From our study, we can suggest
that in patients with hepatic involvement due to acute zinc phosphide poisoning, an AST value greater than 1061 units/L on the fifth day post-ingestion of the

compound is an independent predictor for mortality. (Eurasian J Emerg Med 2016; 15: 39-43)

Keywords: AST, zinc, poisoning, emergency department, hepatic failure

Introduction

It has been documented that some form of poisoning is respon-
sible for more than one million ilinesses worldwide annually in one
way or the other. This is just an estimate as most cases of poison-
ing actually go unreported, particularly in Third World countries (1).
Self-poisoning has reached epidemic proportions and has become
a major public health issue in parts of the developing world (2, 3).
Based on the limited data, it is estimated that 220,000 deaths occur
worldwide annually, and majority of these deaths are intentional (4).

Zinc phosphide is a dark-grey, crystalline compound and is a
highly effective rodenticide that is commonly used in the agricultural
sector by mixing with food as bait (3). Phosphides are normally found
as powders or pellets, usually as zinc or aluminum phosphide (Zn,P,
and AIP); calcium and magnesium phosphide salts are also available.
Acute poisoning can be direct (by ingestion of the salt) or indirect
[by accidental inhalation of phosphine gas (PH,) generated during
its use]. Because zinc phosphide is cheap and is widely used in our
region, its use as a suicidal agent is also increasing (5).

Orally taken zinc phosphide reacts with water and acid in the
stomach and produces phosphine gas, which accounts for a large
part of the observed toxicity. Being an extremely toxic gas, it irritates
the respiratory tract and also causes severe systemic toxicity (6). It
disrupts mitochondrial function by blocking the cytochrome C oxi-
dase enzyme and increases free radical generation, resulting in lipid
peroxidation and producing energy failure in cells (7). Phosphides
produce rapid toxicity within 30 min of ingestion, and death may fol-
low in less than 6 h (8). Phosphide ingestions over 500 mg are often
fatal (9).

Zinc phosphide is a potent gastric irritant; profuse vomiting and
abdominal pain are often the first symptoms. Respiratory complaints
could be tachypnea, dyspnea, and coughing and can even progress
to acute lung injury over days (3, 10). Also non-cardiogenic pulmo-
nary edema may develop later and should be managed aggressively
by positive end-expiratory pressure ventilation (11). Tachycardia, hy-
potension and dysrhythmias, like atrial fibrillation, flutter, heart block
and ventricular tachycardia, and fibrillation, may develop (12). Ner-
vous system involvement can cause coma, tonic-clonic convulsions,
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and delirium (10). Raised transaminases, hepatic failure, and severe
metabolic acidosis with acute distal renal tubular acidosis have been
associated with ingestion (13).

Absence of a specific antidote and rapid multi organ failure re-
sults in very high mortality. Even though rapid decontamination by
the use of activated charcoal or gastric lavage with aggressive resus-
citative measures according to various protocols are practiced from
center to center, none of these have been proven to be effective in
clinical studies.

There are significant numbers of studies detailing the effects,
treatment, and prognosis of poisoning with aluminum phosphide
and other rodenticides, but zinc phosphide has not been that elab-
orately studied. The purpose of this study was to identify whether
hepatic enzyme levels can be used as a clinical predictor for mortality
in patients who present with acute zinc phosphide poisoning.

Materials and Methods

Study design and patients

All cases of acute zinc phosphide poisoning, which had pre-
sented to our emergency department (ED) over the past five years
(January 1, 2010-June 30, 2015) were retrospectively reviewed and
analyzed.

Clinical and laboratory data of 73 patients affected by zinc phos-
phide and presented to our ED were analyzed. Patient files and elec-
tronic records were used to gather data. The cases were diagnosed as
zinc phosphide poisoning based on history and laboratory findings.
All the patients were transferred to the Critical Care department after
initial resuscitation and gastric lavage in our ED. Blood samples for
biochemical and hematologic determinations were sent from the ED
within 1 h of presentation. Information was collected based on age,
gender, nature of poisoning, and any delay in presentation to the
hospital. All patients with hepatic involvement were identified, and
the severity of poisoning was assessed based on the laboratory and
clinical parameters, such as hepatic enzymes [aspartate aminotrans-
ferase (AST, normal range: 5-45 U/dL) and alanine aminotransferase
(ALT, normal range: 5-40 U/dL)], elevated billirubin levels (>2 mg/dL),
deranged INR (>1.5), presence of shock, hypotension [mean arterial
pressure (MAP) <60], elevated serum creatinine (>1.4 mg/dL), and al-
terations in arterial pH level (normal: 7.35-7.45).

Exclusion criteria

Pediatric patients (age <18 years) and patients who had con-
sumed zinc phosphide by mixing with other substances or poisons
(alcohol, sedatives etc) were excluded from the study. Also, patients
who were diagnosed to have any concomitant liver diseases were
also excluded. All chronic poisoning cases and cases presenting af-
ter 48 h of zinc phosphide consumption were excluded. Any patient
who did not give consent or who got transferred to another facility
was also excluded from the study. After applying exclusion criteria,
we obtained a sample size of 45 from the initial pool of 73 patients.

Statistical analysis

The study data were analyzed using the Statistical Package for
the Social Sciences (SPSS) software. Numeric data were presented
as meanzstandard deviation, frequent variables as rates. Two group
comparisons for numeric variables were performed using the Stu-
dent-t test, and normality analysis was performed using the Kolmog-

orov-Smirnov test. Receiver operating characteristic (ROC) analysis
was performed for determening sensitivity and specificity. All the hy-
potheses were constructed as two tailed and an alpha critical value
of 0.05 was accepted as significant.

Results

The average age in the study was 23.6 years. 53.3% (n=24) of the
total were female subjects and the rest 46.6% (n=21) were male. In
total, 88.8% (n=40) subjects ingested the poison in an attempt of sui-
cide. The minimum ICU days was 5, while 15 days was the maximum,
and the average ICU stay was 8.9 days.

All subjects had nausea and vomiting as initial symptoms; how-
ever, 60% had breathlessness and 48.8% had abdominal pain also as
initial symptoms. All the patients had tachycardia as an early sign,
whereas 75% also had tachypnea (Figure 1). A total of 75% patients
developed bleeding manifestations as the disease progressed,
whereas 53.3% also developed altered sensorium. Overall, 64.4% of
our study group had hypotension and required inotropic support,
and 42.2% of them developed refractory hypotension. A total of
26.6% patients required mechanical ventilation, mainly for severe ac-
idosis and airway protection due to decreased sensorium. On presen-
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Figure 1. Common presenting symptoms in acute zinc phosphide poisoning

[Frequencies of presenting symptoms are: nausea and vomiting (45); diarrhea
(6); breathlessness (27); dyspnea (10); chest tightness (12); palpitation (17);
and abdominal pain (22)]

Table 1. Significant factors due to acute zinc phosphide poisoning
for the mortality according to univariate analysis test.

Frequency | Mortality
Category n (%) n (%) p
Tachycardia 45 (100) 21 (46.6) _
Tachypnea 34 (75) 17 (50) _
Mechanical ventilation 12(26.6) 8 (66.6) _
Hyperbillirubinemia 40 (88.9) 20 (50) _
Hypoglycemia 25 (55.5) 10(45.5) | 0.059
Hypotension* 29 (64.4) 19(65.5) | 0.001
Coagulopathy* 34 (75) 21(61.8) | <0.001
Encephalopathy* 24 (53.3) 17 (70.8) | 0.001
Metabolic acidosis* 39 (86.6) 21(53.8) | 0.023
Renal failure 22 (48.8) 13(59.1) | 0.139
*Variables that showed significance in the univariate analysis.
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tation, 17 (37.7%) had respiratory alkalosis in ABG, but within 72 h, 27
(60%) cases developed non-compensated high anion gap metabolic
acidosis (Table 1).

Of the 45 cases, 11.2% had mild, moderate, or severe hepatic
failure-each involving 13.3% cases, respectively-and 62.2% developed
fatal liver injury in accordance with the Drug Induced Liver Injury Net-
work (DILIN) grading scale. The grade fatal consists of mortality due
to liver injury and patients who required transplant. Essentially, all
fatal grade patients had developed severe hepatic failure but their
outcome was different.

In most patients, derangements in LFT and RFT values were ap-
parent only after 72 h of ingestion. All cases had raised liver function
tests by 72 h post-ingestion. Of the 15 (33.3%) who showed elevation
of AST/ALT within 24 h of ingestion, 8 (53.3%) dies while the rest 7
(46.6%) had to undergo hepatic transplantation. Renal failure and
hyperbillirubinemia were seen by the 5th-6th day of ingestion of
poison, while 60% of cases developed acidosis within 72 h.

Mortality in the study was 46.6% (n=21). Of the 53.3% who sur-
vived, 29.1% required liver transplant. Also, none who underwent
transplantation developed mortality.

On univariate analysis of variables, hypotension, coagulopathy,
encephalopathy, and metabolic acidosis were found to be significant
factors for mortality (Table 1).

An AST cut-off value of 1061 units/L was identified using the
ROC curve; it had a sensitivity of 70.8% and specificity of 80.8% (Fig-
ure 2). The association of AST cut-off value and outcome was per-
formed and was found to be significant (p=0.001) (Table 2).

The mean ALT level was calculated and was found to be signifi-
cant for the outcome. The mean ALT values for survival and mortality
were found to be 590.33+475.73 units/L and 982.19+85.2 units/L, re-
spectively (p=0.001) (Table 3).

Discussion

Almost all around the globe, phosphide is commonly used for
suicide attempts by the younger productive age group of society
(14). In previous studies, the mean age of patients involved have
been described as being from 27 years to 40 years; the general notion
is that patients in their third decade of life are more prone to suicide
(15). In this study, the mean age was 23.6 years, even though lower,
it is still comparable to earlier literature. The incidence of attempted
suicide in this study was only slightly greater in females than males;
while the increased incidence of poisoning in females has been de-
scribed by various studies, the cause of increased male incidence can
be attributed to adaptation issues to social life and financial difficul-
ties, both of which increase the possibility of depression (15-17). Like
others, we also found sex to be a non-significant factor for mortality.

The onset of clinical signs and symptoms following ingestion is
highly variable, but averages within 4 h (15, 18). Proudfoot et al. (19)
reported that, usually systemic toxicity is noticed within a short in-
terval after the ingestion. Phosphine acts as a strong reducing agent
capable of inhibiting cellular enzymes involved in several metabolic
processes, causing the failure of organ systems (20). Metabolic ac-
idosis indicates a moderate to severe degree of poisoning as per
Proudfoot et al’s study (19). Severe metabolic acidosis alone or in as-
sociation with acute respiratory alkalosis, is very common (19). In one
study by Mathai et al. (14), the mean pH on admission was found to
be 7.20+0.14 and the mean bicarbonate concentration was 12.3+5.45
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Figure 2. ROC curve of AST cut-off value: 1061 units/L; Sensitivity
70.81%; Specificity 80.95%; Accuracy -75.6% Possitive predictive va-
lue -81%; Negative Predicitve Value -70.8%

Table 2. Correlation between AST and the outcome

Outcome

Mortality | Survival
Factor Category n (%) n (%) p
AST Cut off <1061 units/L 4(19) 17 (81) 0.001
Value >1061 units/L 17 (70.8) 7 (29.2)

Table 3. Correlation between ALT and the outcome
Standard
Factor Outcome n Mean | deviation P
ALT Survival 24 590.33 475.73 0.001
Mortality 21 982.19 85.2

mmol/L. In the present study, five patients (11.1%) had low pH levels
atadmission and all developed mortality; low pH being the causative
factor for deaths in these patients. The mean bicarbonate level in this
study was 16.5+4.2 mmol/L. 62.2% of cases were metabolically stable
on admission, while 26.66% of patients had acute respiratory alkalo-
sis explained by hyperventilation due to anxiety and 11.1% had com-
pensated metabolic acidosis. Within 24 h of admission, metabolic
acidosis increased to 66.7% from the initial 11.1%. Severe metabolic
acidosis was found to be a significant factor for mortality in our study,
in line with others (15, 18, 19).

Hemodynamic instability and refractory hypotension have been
reported in studies (8). In our study, 64.4% of patients had hypoten-
sion and 65.5% of them developed mortality. Shock is identified as
one of the significant factors for mortality in our study. Central ner-
vous system depression may arise due to hypotension and toxins, as
such or due to hepatic or other organ system failure (18, 19, 21). A
study by Louriz et al. (22) reported that mortality in acute phosphine
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poisoning (APP) correlated with shock and altered consciousness.
In our study, 53.3% of patients developed depressed sensorium at
some point of treatment; while three of them who had it from pre-
sentation itself succumbed to death. 70.8% of those with depressed
sensorium died, with refractory state of shock and encephalopathy
due to hepatic failure being the cause of high mortality.

It has been proven that the systemic toxicity caused by phosphine
is mainly to the heart, lungs, liver, gastrointestinal tract, kidney, and
brain since PH, molecules targets them particularly (23, 24). The effect
of phosphine causing failure of the heart, lungs, and gastrointestinal
tract is well studied in cases of aluminum phosphide poisoning, but
the effect of it in the liver and renal parenchyma is not well studied
(12,19, 21). Altered liver function tests (LFTs) in non-fatal cases of zinc
phosphide poisoning suggest that there is some pathology targeting
the liver (24, 25). A study in Iran reported that the liver biopsies from
37 patients who had died of zinc phosphide poisoning showed injury
to hepatic parenchyma, which ranged from congestion to necrosis at
different stages. The main changes found were fine cytoplasmic vacu-
olization of the hepatocytes and sinusoidal congestion (26-28).

Saleki et al. (26) stated that PH, can cause liver dysfunction, es-
pecially after the first day of poisoning. All 45 patients in our study
group developed altered liver function tests by the 3rd day (72 h) of
admission; 33.3% (15) patients showed altered LFTs within 24 h of
admission, of these 53.3% developed mortality. The rate of mortality
was twice as high in patients with elevated LFTs within 24 h of ad-
mission when compared to those who developed derangement over
72 h. The grading scale developed by the Drug Induced Liver Injury
Network (DILIN) was used to grade the severity of liver injury due to
poisoning (29). Patients were categorized into four groups of mild,
moderate, severe, and fatal liver injury according to the presence of
jaundice, hospitalization, signs of hepatic or other organ failure, and
the ultimate outcome. According to the grading scale, out of the 45
cases, 24.4% had mild to moderate liver injury, 13.3% had severe,
and 62.2% developed fatal liver injury. Clinically, 75% patients had
features of severe fulminant hepatic failure like coagulopathy and
altered sensorium with rapidly elevating LFTs. Coagulopathy in the
form of raised INR was seen in 75% patients-this is a new observation
and has not been described in other studies as not many of these
have concentrated on the hepatic manifestations of phosphide.

An ROC curve was used to find a cut-off value for AST and ALT.
Values from post-ingestion at Day 3 and Day 5 were used to find the
cut-off point; as there were absent data from certain patients post the
fifth day of ingestion either due to discharge from hospital or death
due to poisoning. An AST cut-off value of 1061 units/L was found
with a sensitivity of 70.8% and specificity of 80.8%. The association to
outcome was calculated and was found to be a significant predictor
for mortality with an accuracy of 75.6%. We could not get a similar
cut-off value for ALT due to the poor specificity. Hence, the mean
ALT levels for survival and mortality were calculated as 590.3+475.7
units/L and 982.1+85.2 units/L, respectively.

Renal failure was present in 48.8% of patients in our study, of
which 59% succumbed to death. 81.8% of the patients who had renal
failure also had signs of shock too. The cause of renal failure can be
due to phosphine or due to severe hypotension.

No antidote is available for poisoning with phosphides. The re-
ported mortality for aluminum phosphine and zinc phosphide great-
ly varies across different studies, although they are generally high
(21). The mortality rate in our study was 46.7%.

Study limitations

Our study group included patients that were admitted to our
center, and thus, represented only a small percentage of cases of zinc
phosphide poisoning in our state. Unfortunately, we do not have a
networked database in our country to provide more comprehensive
overview of the topic.

Use of the fifth-day (post-ingestion) AST value as a predictor for
mortality can help in the identification of poor prognosis patients
and also in decision-making regarding the need for more aggressive
treatment strategies for the prevention of mortality (e.g. hepatic
transplantation).

Conclusion

Although it is a rare form of suicide attempt, the mortality rate in
patients with acute zinc phosphide poisoning is very high. Absence
of an antidote and rapid onset of MODS causes high mortality. Even
though the presence of metabolic acidosis, refractory hypotension,
cardiac failure, and hepatic failure are proven factors for mortality,
there is no clear cut-off point to predict mortality. From our study, we
can suggest that in patients with hepatic involvement due to acute
zinc phosphide poisoning, an AST value greater than 1061 units/L on
the fifth day post-ingestion of the compound is an independent pre-
dictor for mortality.
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Abstract

A nurse who is an indispensable part of the emergency service team should also be aware of her duties, authorities and responsibilities, and skills re-
quired for her profession. In this report, the duties and responsibilities of nurses in two different systems have been presented, discussed and compared.

(Eurasian J Emerg Med 2016; 15: 44-7)
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Introduction

Emergency medical service is a special field within healthcare.
Emergency units are not only the busiest, most stressful, and
complex sections in health institutions but also are the ones where
saving lives is a priority, patients requiring attention are evaluated,
and treatment and care are provided.

Besides having more distinctive properties and undergoing
special training than those in other units, the specification of the
nurses’ duties, authorities, and expanding roles is essential for
the effective management of emergency patients’ care and their
satisfaction (1). Working long and volatile hours, emergency nurses
fall into a risky group in which quick diagnosis and treatment
are required. There are patients with malignant diseases and
their relatives, forensic cases involved, deaths are commonly
encountered, a number of medical devices are being employed (2).
The expansion of authority and implementing roles of emergency
nurses relieve the pressure in emergency departments, decreasing
the waiting time for the patients (3).

In this observational report, topics about nursing services,
organization in emergency services, roles, and training have been
observed and discussed.

1. First Example of Emergency Units and Emergency Nursing

Services

The structure of an emergency unit is like an arena and is
modular in shape. For trauma patients, a special trauma unit is
carefully appointed. In this organization, emergency nurses are a
part of trauma nurses.

a) Departments Assigned to Emergency Nurses:
- Triage

« Units of emergency department A, B, C, D

- Pediatric emergency

b) Hierarchical Structure of Emergency Nurses and their

Training

Emergency nurses include charge and training nurses. During
the night shift of the charge nurse and assistant and staff nurses, the
charge nurse supervises all the work.

It is suggested by the Emergency Nurses Association (ENA) that
the certificates given in Table 1 be available. Emergency nurses are
required to obtain these certificates and are obliged to renew their
certificates at certain intervals (2-4 years). All emergency nurses
treating trauma patients have the obligation to obtain the Trauma
Nursing Core Course (TNCC) certificate.

In the blue code warning system, emergency nurses are involved
in immediate responses in cases of emergency inside the hospital
(e.g., to help a patient with syncope in the corridor). They, however,
are not a part of the Rapid Response Team. These units have been
assigned for quick and urgent responses within the clinic.

c) Duties of Charge Nurses

A charge nurse is the person who is willing to work, has 5 years of
experience in emergency services, and possesses all the certificates
that emergency nurses are obliged to have; moreover, they are
selected by the supervisor and emergency nurses, works in shifts,
and is the head of the nurses. A charge nurse is stationed somewhere
close to the emergency ambulance entrance. They sit at a desk
equipped with a large computer with its monitor and an ambulance
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call device. She receives the first piece of information about the
patients (including pediatrics and adults cases) and is responsible for
welcoming them, placing them in the patients’ module, and making
all the decisions. She also organizes the emergency unit and prepares
the trauma rooms for good use when on call. She is responsible to
emergency charge nurse. While working, she does not provide any
patient care service.

During the transfer of patients with the “red” trauma code to the
emergency unit, a charge nurse gets the first piece of information.
When she receives the red code, she makes sure the entire trauma
team gets into action in 2 minutes.

d) Triage: In emergency departments, there are two separate
lounges, namely general and triage. The triage nurse receives
the story as to the patient’s problem and gives the triage code.
“Emergency Severity Index’is employed in this service. Triage nurses
decide on the appropriate care protocol, thus saving time. It has been
reported by the Emergency Nurses Association (ENA) that a triage
nurse is required to work at least for 6 months in an emergency unit
in order to have strong communication skills and have the ability
to work independently and to make quick decisions. A sample
application for the triage care protocol is shown in Table 2.

e) Emergency Nursing Applications: An emergency nurse is
responsible for five modules and serves five patients at once. After a
brief introduction, the emergency nurse gathers information about
the patient’s story. Before any attempt she makes, she takes spoken
and written orders and makes sure they match on the hospital
register system and the information form filled out in pen. There is a
computer system in which data is immediately recorded and patients
can be monitored at any time at the emergency nurse desk. Nurse call
buttons are actively used in the emergency patient modules. Within
the hospital information system, nurse register headings are as follows:

Clinical Record of Nursing:
1.Triage

2. Medication

3. Surgery

4. History

Table 1. Emergency nurse certificate programs

1. Certified Emergency Nurse

5. Allergies

6. Interventions

7. Physical Assessment

8. Nursing Progress Notes

Positions and Roles of the Trauma Team

The positions and roles of the trauma team have been
summarized in Figure 1.

The duties of the emergency nurses in the trauma team:

1) Primary duties of the nurse:

« Prepares the trauma room

« Keeps a record of all of the resuscitation data and applications
« Assumes the patient’s care after the post-trauma.

2) Secondary duties of the nurse:

» Makes sure the IV vein passage is open

» Manages laboratory tests without being warned by the trauma
team members

« Provides fluid, blood, and medicine infusion

- Applies NG, OG, and Foley catheter if necessary

« Organizes the trauma room

Each patient admitted to the emergency unit is given care
by more than one nurse. One reason for this is that there is an
insufficient number of emergency nurses and another is that are too
many patients coming.

Some of the emergency nurses have a “Emergency Nursing
Certificate” approved by the Ministry of Health. An emergency nurse
receive in-service training and clinic training sessions once a week. In
addition to various scientific studies, they attend scientific activities
and conventions organized by Emergency Medicine Associate,
Emergency Medicine Specialist Associate and Emergency Nursing
Associate.

Airway Medical Doctor

Certified Nursing Assistant
Primary Medical Doctor

Secondary Registered Nurse

PATIENT

Trauma Nursing Core Curriculum

Emergency Nursing Pediatric Course

Basic Life Support

Advance Cardiac Life Support

|~ IWIN

Pediatric Advance Life Support

Procedure Medical Doctor Primary Registered Nurse

Trauma Captain

Figure 1. Position and roles of trauma team

Table 2. Adult emergency triage care protocol (for patients aged 18 and over)

Patient complaint Nursing applications

Laboratory

Drug therapy Radiological examinations

Cardiac monitorization,
oxygen saturation,
electrocardiogram (ECG);
start with 2 [t/min through
nasal cannula, open the
suitable IV way

Chest pain associated
with coronary artery
disease

Na, K, Cl, paCO,, paO,,
BUN, creatinine, glucose,
PT, INR, CK, CK-MB, trop,
12-lead ECG

0.4 mg
nitroglycerine
5 min x 3 doses

(Chest X-ray)
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2, Second Example Emergency Unit and Emergency Nursing

Services

The emergency service is a step 3 healthcare service and is an
arena and modular system. It has three trauma rooms prepared for
trauma patients. However, there is not a planned and appointed
trauma team.

a) Units where emergency nurses are employed:
« Rapid care
- Arena

b) Working system and training of emergency nurses

In the emergency arena unit, all the clinical operations and
emergency nursing work system are monitored by the most senior
nurse appointed by the emergency nurse. There is also a graduate
training nurse who works with emergency nurse.

Emergency nurses are not employed in the triage. In the rapid
care unit which is an extended part of emergency triage, injection,
taking samples for laboratory tests, opening IV vein lines, and ECG
can be applied. When there are sick and wounded people because
of disasters or terrorist attacks, emergency nurses are given
additional duties to watch services. They are responsible for the
availability of medical devices and equipment in the emergency
arena. In the arena, emergency nurses act according to verbal or
written orders, enter manually the nurse part of the emergency
patient form used in association with doctors and nurses into the
hospital information system.

Discussion

The population growth and the burden of chronic diseases at
the present have increased the applications to emergency services.
Owing to increased pressure of the services in emergency units,
the adoption of new service models seems inevitable (3). In the
first emergency service we have observed, a nurse is responsible
for five modules and is responsible for treatment of five patients. In
fact, she is responsible for the primary treatment of the five patients
she observes, immediate treatment and their procedures. In the
second emergency service, however, primary nursing applications
are employed and at other times, the other emergency patients’
procedures are handled. Though not planned, in critical cases,
three or four nurses deal with a single patient at the same time.
The service organization of the emergency nurses and a careful
planning of the work force play an important part in the provision
of high quality emergency care services.

Emergency services are the front door of the patient care
services. All applications at the emergency services, registration and
first nursing evaluation are carried out on the stretcher. Immediate
use of the stretcher speeds up the process of acceptance to the
emergency services which also includes triage period. Emergency
nurses should be responsible for the safety, continuity of care and
effective simplification of patient flow (4). In the first emergency
service, as individuals pay for their own healthcare, the flow is
relatively slower. In the second emergency department, on the
other hand, the number of patients flow is higher and a single
nurse has to treat more than one patient at once. In both of the

emergency departments, the dynamic actions of the emergency
nurses facilitate the patient flow.

Opinions of the emergency nurses from Israel have been
taken about the notification of the patients and triage. It has
been reported that new and broad authorities and increase in
practical roles of the nurses will not only decrease the pressure
in emergency department but also shortens the waiting period
of the patients. Most of the participants in the group asked for
authorization and tasks in the triage (5). In the first emergency
department observed, the triage nurse is authorized to make a
decision in accord with the patients’ triage code. All the requests
about the emergency patient are given at the outset by the triage
nurse, thus saving time. In the other emergency department
observed, emergency nurses were not assigned in triage, but they
seem to have been employed in the minor care unit.

In this dynamic environment, the effective role distribution
of the health professionals in emergency services, planning of the
building and working system and its continuation are instrumental
in overcoming the problems in the information flow. It has been
thought that, in order to enhance the quality of the patient care,
an emergency team should focus on the interdisciplinary care
and the role distribution between nursing and medical jobs
should be re-designed. In emergency departments, such matters
as technology-based communication system and simultaneous
interactions with doctors contribute to the role expansion of the
nurse. Cognitive work distribution pattern increases collaboration
(6). In the first emergency department observed, the charge
nurse can be given as an example for the role expansion of an
emergency nurse. Through the technology-based communication
system and simultaneous interactions with the doctors, a charge
nurse speeds up the transportation of a patient to the emergency
treatment and increases the survival chance of the patient. Also,
she acts as a coach by providing communication and collaboration
among emergency crew. In emergency departments, the presence
of emergency nurses experienced, competent and trained as
permanent members of the emergency personnel enables
a comprehensive evaluation of the patients and the smooth
improvement of management skills. In the second emergency
department, this task is partly fulfilled by a senior nurse though
not formal.

In order to offer better services to patients, emergency nurses
should regulate their services with better care and in a more
planned way. According to a study, the time that emergency nurse
spends with a patient supports the idea of holistic healthcare. Also
it is reported that continuous training and further research on the
specific patient groups visiting emergency departments (such as
pediatrics, mental health, and the aged) are required (7). In the
first emergency department, the obligation of obtaining some of
the certificates mentioned above and their renewal (2-4 years)
will increase the quality of the services. In the second emergency
department, there is no such requirement. Besides experience,
having received the required education level and attaining clinical
approval are among the musts for emergency nurses. In our
country, though the importance of certificate programs is being
better understood, legal and institutional obligations should be
clearly expressed.
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Conclusion

In advanced countries, nurses can provide efficient services
mainly because of the standardization of the services. Institutional
standardization includes nursing services too. The application
standardization of emergency nurses who work together with
the emergency team and the service organization and planning
of the workforce play an important role in the provision of quality
healthcare services.

In this review, two distinct nursing applications in emergency
departments have been analyzed. In both these departments, the
dynamic actions of emergency nurses make the management of
the patient flow easier during patient registration and evaluation.
The expansion of roles decreases the waiting period of the patients.
Clinical authorization of the emergency nurses will increase team
dynamics and collaboration.
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Abstract

No statistical data is available on the number of employees working on night shifts in Turkey. Working on shifts is associated with decreased sleep
time, decreased daily sleep quality, and decreased alertness during night shifts. Increased incidences of cardiovascular disorders, peptic ulcers, and
some types of cancer in shift workers are well known. Exposure to light at nighttime suppresses melatonin production. In non-synchronized circadian
rhythm, disturbed melatonin secretion may lead to excessive sleep, hunger for carbohydrates, and weight gain. Melatonin is the hormone that gov-
erns sleep. It seems to be the key regulator of the sleep/wake rhythm. Exposure to light at night and disturbance of the circadian rhythm contribute
to the health problems of night shift workers by disturbing melatonin production. In this review, the definitions of social jetlag, delayed sleep phase
syndrome, and insomnia will be discussed. Sleep disorders in psychiatric diseases will be reviewed. Melatonergic drugs available on the market will
be listed, including their contraindications and side effects. The physiopathology of sleep, sleep disorders, depression, and melatonin will be given
with an extended discussion. Two recent reviews about the effect of melatonin on sleep patterns will be discussed. Finally, other treatments for sleep
disorders will be summarized. In conclusion, in shift workers, sleep problems are a complex subject in which multiple pathophysiological mechanisms
play roles. The double-blind randomized controlled studies, systematic reviews, and meta-analyses that have been conducted can provide only weak-
ly positive data about the beneficial effect of melatonin use in shift workers. In the future, multi-centered and multi-participant studies will shed more

light on this issue. (Eurasian JEmerg Med 2016; 15: 48-53)

Keywords: Melatonin, sleep, review, shift, night work, emergency medicine, agomelatine, melatonergic drugs

Statistics for night shifts and do night shifts lead to health

problems?

In article 69/f.1 of the Republic of Turkey Labor Law no. 4857, the
following phrase occurs regarding “night work” and “night work pe-
riod”: “In working life, night is a period that starts latest at 20:00 and
lasts until 06:00, with a maximum duration of 11 h!” No statistical data
are available on the number of employees working on night shifts in
Turkey. Studies have revealed that the prevalence of sleep disorders is
5%-11% in day workers and 50%-62% in night workers. The restric-
tions on social life occur with a frequency of 64% in night workers (1).
In the United States, 29% of employees are not regular day workers (2).
Working on shifts is associated with decreased sleep time, decreased
daily sleep quality, and decreased alertness during night shifts (3).

A relationship of insomnia with obesity and metabolic syndrome
has been reported (4). The reason for this was increased activity in
the amygdala together with decreased activity in the frontal cortex
and insular cortex (5).

Kohyama has suggested that the reason why Japan and Korea
have the highest suicide rates might originate from the fact that

these are countries where the people sleep less or they do not like
to sleep (4). When compared with people who sleep for 6-8 h a
day, the suicide rate is 3.5 (HR: 2.0-6.1) times higher in people who
sleep for 0-4 h a day, and sleeping for less than 6 h is a risk factor
for suicide (6). How much sleep is enough for a person? If a person
does not feel sleepless when he/she wakes up, sleep time is consid-
ered to be sufficient. If he/she feels sleepy, there is a need for longer
sleep time (4).

Sleep problems are not merely specific to shift workers, elder-
ly people, and the population who have psychiatric problems. The
United States National Health Interview Survey (NHIS) emphasized
that 17.4% of the US population had used products of alternative/
integrative medicine within the last 12 months due to insomnia or
problems encountered during falling asleep (7). Lentino et al. report-
ed that more than 25% of 14,148 soldiers had poor sleep quality and
only 33% stated that they had good-quality sleep (8).

The situation is not different in emergency staff who work at the
forefront of the health sector. In a study conducted on female nurses,
it has been shown that working in the night shift for a minimum of
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three nights a month for longer than 15 years increased the probabil-
ity of colon cancer significantly (9). In addition, increased incidences
of cardiovascular and metabolic disorders, peptic ulcers, and repro-
ductive dysfunction in shift workers are well known (10-18). A causal
link between shift work and cancer has such strong supporting evi-
dence that shift work has been classified as a “probable carcinogen”
(19). Besides colorectal cancer, there are many reports about a rela-
tion between shift work and endometrial, prostate, and breast can-
cer (20-22). Exposure to light at nighttime suppresses melatonin pro-
duction. In non-synchronized circadian rhythm, disturbed melatonin
secretion may lead to excessive sleep, hunger for carbohydrates, and
weight gain (11, 23).

Definitions and Insomnia

Disorders of biorhythms are known to be mostly associated
with changing geographic location (jetlag), aging, and night activi-
ty (night shift workers). Jetlag, also known as synchronization disor-
der, is a status of temporary alterations and irregularities of the 24-h
cycle of biologic activity due to sudden changes (1).

In 2006, Wittmann et al. (24) introduced the term of social jetlag
in order to describe the undesired physiological and psychological
consequences of circadian rhythm that arose from the daily sched-
ule.Then, Randler and Volmer (25) defined this term as an alteration
of the sleep pattern during weekdays and holidays and addressed
its association with a tendency to physical violence.

Delayed sleep phase syndrome (DSPD) involves a delay in sleep
for 2 h or longer after the routine time for going to bed, leading
to difficulty in waking up at the desired time (26). DSPD general-
ly affects adolescents, young adults, and insomnia patients. DSPD
has been related to various behavioral and cognitive pathologies
(Figure 1) (26).

Insomnia is characterized by the presence of one or more of
these symptoms: difficulty in falling asleep, multiple awakenings
during the nighttime, getting up very early in the morning, a reduc-
tion in total sleep time, somnolence together with an additional need
for sleep during the daytime, fatigue, irritability, difficulty in concen-
trating, and difficulty in carrying out daily tasks (27). The prevalence
of insomnia varies between 11% and 16% in the community (28-30).
Primary insomnia is a difficulty in initiating and maintaining sleep for
at least one month (28). Chronic insomnia affects approximately 10%
of the population and is difficult to treat (31).

Sleep Disorders and Psychiatric Diseases

Sleep disorders are a well-known risk factor in terms of mood
disorders, particularly major depression (32). Major depression is a
mental disorder characterized by reduction of self-respect, anhe-
donia (not getting pleasure from activities that were normally liked
and loss of interest), fatigue, anxiety, and changes in sleep and body
weight, accompanying low mood (28). Depressed patients often
complain of difficulty in falling asleep, frequent awakenings in the
nighttime, and waking up early in the morning. Of patients with de-
pression, 90% complain of sleep disorders (33) and 6-29% complain
of hypersomnia (34).

Seasonal affective disorder (SAD) or winter depression is char-
acterized by recurrent seasonal major depressive episodes. It is seen
during winter and spring in the absence of seasonal psychosocial
stressful situations and the symptoms completely disappear during
spring and summer. A seasonal pattern may also be observed in

major depression and bipolar depressive disorder. Epidemiological
studies have revealed that the incidence of SAD is 15-25% in the
general population. SAD patients manifest atypical depressive symp-
toms such as a hunger for carbohydrates, hypersomnia, overeating,
and weight gain.

In one study, “the description of a sleep disorder by a patient
five weeks prior to the recurrence of a depressive episode” was stat-
ed to be a major prodromal symptom (35). Abnormalities of rapid
eye movement sleep (REMS) are considered to be specific to major
depressive disorder (36). Although unipolar and bipolar depression
types can be clearly differentiated, no difference was found between
the two disorders in terms of nocturnal sleep patterns (36). Converse-
ly, the sleep patterns seen in major depression are not observed in
patients with SAD (37). In patients with unipolar and bipolar depres-
sive disorders, melatonin levels were determined to be significantly
lower (38).

There are numerous publications that report lower melatonin
levels in major depressive disorder; however, some publications have
reported the opposite (39, 40). Although the average melatonin lev-
els were not found to be different in depressed patients when com-
pared with control cases, the nighttime peak secretion was found to
be delayed and levels of 6-sulphatoxymelatonin (a melatonin break-
down product in urine) measured in the morning were higher. This
shows that in major depression a phase shift occurs in melatonin
production (41, 42).

In SAD patients, bright-light therapy is effective in both eliminat-
ing the phase anomaly and relieving the depressive symptoms. In a
4-week study, when a bright light of 2500 lux was applied between
06:00 and 08:00, it was demonstrated that the body temperatures,
cortisol levels, and moods of the patients returned to those of normal
circadian rhythm. When these patients were treated with agomela-
tine, the relief rate of SAD symptoms was found to be 75.5% and the
rate of remission was 70.3% (43-47).
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Figure 1. Phase response curve for melatonin: exposure to bright li-
ght from just before the time of falling asleep until midnight causes
the body clock (and the time of sleepiness) to be delayed. In contrast,
bright light in the last couple of hours of the night causes the body
clock (and the time of sleepiness) to advance; that is, to shift earlier.
Light in the middle of the waking period has no effect on the timing
of the body clock. The main symptoms of advanced sleep phase are:
1) falling asleep too early, and 2) waking up too early. Delayed sleep
phase is characterized by: 1) falling asleep too late, sometimes after
lying in bed awake for many hours, and 2) waking up too late and
having trouble getting up on time
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What is Melatonin?

Melatonin is the hormone that governs sleep. It seems to be the
key regulator of the sleep/wake rhythm (36). The circadian signal,
which originates from the suprachiasmatic nucleus (SCN), controls
being awake throughout the day and sleeping at night. In all animal
species, melatonin is secreted to the greatest extent from the pineal
gland at night, regardless of whether the status of the living creature is
diurnal, nocturnal, or crepuscular (Figure 2) (48). Melatonin is a soporif-
ic (sleep-inducing or sleep-initiating) agent (49). It leads to a phase de-
lay when administered in the daytime and when administered in the
nighttime a phase-forwarding function occurs (Figure 3) (50). Exposure
to light at night and disturbance of the circadian rhythm contribute
to the health problems of night shift workers by disturbing melatonin
production (Figure 1) (27).

Melatonin Pharmaceuticals on the Market

For people who have difficulties in falling asleep, short-acting
drugs are sufficient. Melatonin reduces sleep latency. Even small
doses such as 0.1-0.3 mg/day are sufficient for this purpose (51). All
synthetic melatonergic drugs can provide this effect. There are three
melatonergic drugs available on the market:

1. Ramelteon (Rozerem®): a non-selective (MT1/MT2) mela-
tonin receptor agonist,

2. Agomelatine (Valdoxan®©): a non-selective (MT1/MT2) mel-
atonin receptor agonist and 5-HT,_antagonist, and

3. Circadin©: prolonged-release melatonin.

In a study conducted by the US NHIS, among respondents to the
survey, 5.2% reported melatonin use and 27.5% of these gave the
reason for using the supplement as insomnia (7).

The drugs that are currently used to treat insomnia are benzo-
diazepine receptor agonists, antidepressants, antipsychotics, antihis-
tamines and ramelteon, which is a non-selective MT1/MT2 receptor
agonist (28, 29). Unfortunately, these hypnotic agents cannot induce
physiological sleep and in particular their chronic use is related to
the development of drug tolerance, rebound insomnia, physical
withdrawal symptoms when quitting, sedation, anorexia, anxiety, ag-
itation, tremors, convulsions, and physical and psychological addic-
tion. Therefore, the MT2 receptor may be the new target for inducing
physiological sleep (28).

The time of administration of melatonin is important. Although
there is not enough evidence for its effect, the administration of mel-
atonin early in the morning and less exposure to light in the morn-
ing are recommended for treating an irregular sleep-wake cycle (32).
Exogenous melatonin does not affect the blood levels of prolactin,
follicle-stimulating hormone, thyroid-stimulating hormone, and es-
tradiol and does not lead to changes in hematological and biochem-
ical parameters (32). If a benzodiazepine is being used for a sleep
disorder, melatonin can replace it or, if they are used together, the
benzodiazepine dose can be reduced by 25-66% (32).

Regarding melatonin agonists, liver failure, renal failure, alcohol
addiction, and high lipid levels constitute contraindications (52). The
side effects of melatonin agonists are nausea, vomiting, headache,
elevations in some liver enzyme parameters, rebound insomnia, and,
after 6-12 months’ use, withdrawal symptoms and addiction (27).
There is a risk of hepatotoxicity (53). In experimental animal studies,
they are carcinogenic at very high doses (53).

According to a compilation review by Costello et al. (54), no se-
rious side effect was reported for melatonin. The most frequently
observed side effects were headache, somnolence, palpitations, and

uelatonin levels

Figure 2. Melatonin levels in a healthy individual during 24 h
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Figure 3. Melatonin levels in normal human, blinded person, and phase
shift in a shift worker

abdominal pain. Rarely reported side effects were nasopharynagitis,
arthralgia, tachycardia, dizziness, nausea, vomiting, difficulty in swal-
lowing and breathing, hypnotic activity, heaviness of the head, heart-
burn, belching, swelling of the arms and legs, sweating, hot flushes,
exanthema, sleep problems, depression, and sleepwalking (54).

The Physiopathology of Sleep, Sleep Disorders, Depression,

and Melatonin

In mammals, normal sleep is a transition from alertness to stag-
es of non-rapid eye movement sleep (NREMS), in which slow eye
movements are present, and REMS (28). Alertness is characterized by
low-voltage rapid electroencephalogram (EEG) activity and high mus-
cle tone together with phasic electromyogram activity (28). NREMS
is characterized by high-voltage slow EEG activity, reduced muscle
tone, characteristic high-voltage slow waveforms (1-4 Hz, A waves),
spindles, and K-complexes. REMS or paradoxical sleep is characterized
by low-voltage rapid EEG activity together with the absence of mus-
cle tone and a significant 6 rhythm (4-9 Hz) (28). The deep stages of
NREMS (stages 3 and 4) are also known as slow wave sleep (SWS). This
is suggested to be the most restorative stage of sleep (55). Throughout
SWS, numerous physiological processes such as memory consolida-
tion, metabolic arrangement, and blood pressure reduction are main-
tained (28). In patients with major depression, SWS and REMS latency
are reduced and REMS density increases (28). Increased REMS density
occurs in eating disorders, narcolepsy, pre-senile dementia, and some
other neuropsychiatric disorders (28, 56).

The pharmacological activation of MT2 receptors achieved by
using selective partial or total agonist drugs improves NREMS with-
out affecting REMS (28).
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In healthy young individuals, four non-REM stages are observed
during sleep, which last for 70-90 minutes. Stage 1 shows a transi-
tion from a status of mild alertness to stages of deep sleep and con-
stitutes less than 5% of total sleep throughout the night. Stage 2 is
characterized by sleep K-complexes and sleep spindles. Stages 3 and
4 are the deep stages of sleep and slow waves and unsynchronized
delta waves are observed. Then, the individual passes into REMS and
NREMS follows this in turn (36).

In depressed patients, a reduction in the number of delta waves
during the first NREMS period is observed, together with decreased
delta activity throughout the night in polysomnography studies
(36). The period from the initiation of sleep to the first REMS period
is named REMOL. Whereas the stages of NREMS constitute approxi-
mately 80% of total sleep time, REMS constitutes only 20%. The REMS
period is prolonged following every successful cycle. Every night, in-
dividuals experience five cycles of NREMS and REMS, each lasting for
70-90 minutes (36). The SCN firing rate decreases during the transi-
tion from NREMS to REMS (57).

Conventional antidepressants start to improve the sleep pat-
terns of patients 3-4 weeks following initiation of treatment; howev-
er, most of their effects are on REMS and their effects on NREMS are
less significant (58). Although antidepressants such as tricyclics and
selective serotonin reuptake inhibitors suppress REMS, they increase
REMOL (59). Most antidepressants increase the amount of MT1 re-
ceptor mRNA in hippocampal regions (60).

What do studies tell us about the effect of melatonin on sleep

patterns?

In a placebo-controlled multi-center study conducted on 711
patients of different nationalities in Europe, a 25 mg/day dose of
agomelatine was found to be very effective for the improvement
of depressive symptoms (61). The presence of serotonergic antago-
nism is considered to be a reason for the therapeutic effectivity of
agomelatine in cases of more complex depression (62). The superi-
ority of agomelatine to other antidepressants is the absence of any
significant side effects. In general, sexual side effects, constipation,
weight gain, orthostatic hypotension, and memory problems are not
encountered and withdrawal symptoms do not occur when quitting
(26, 63, 64).

Studies on the effect of melatonin for improving sleep irregulari-
ties in shift workers are generally conducted on a small number of pa-
tients and have durations of one week or less (65). In a meta-analysis of
15 randomized placebo-controlled studies on 718 patients reported in
the Cochrane Library in 2014, nine studies were conducted with mel-
atonin, two with hypnotics, two with armodafinil, one with modafinil,
and one with “caffeine + nap” (66). Taking melatonin (1-10 mg) after a
night shift was found to increase daytime sleep duration (mean differ-
ence 24 minutes, 95% Cl: 9.8-38.9; seven studies, 263 participants, low
level of evidence) and nighttime sleep duration (mean difference 17
minutes, 95% Cl: 3.71-30.22; three studies, 234 participants, low level
of evidence), when compared with placebo (66). Melatonin did not af-
fect the period of falling asleep in night shift workers, when compared
with placebo (mean difference 0.37 min, 95% Cl: 1.55-2.29; five stud-
ies, 74 participants, low level of evidence) (66).

Armodafinil (150 mg), which is an indirect dopamine receptor ag-
onist, when taken prior to a night shift is associated with being less
sleepy and improvement in a simple reaction time test (medium lev-
el of evidence). Modafinil is associated with being less sleepy on the

Karolinska Sleepiness Scale and increased wakefulness (medium level
of evidence). However, in modafinil users (200 mg), headache (34%
modafinil vs. 23% placebo) and nausea (11% modafinil vs. 23% place-
bo) have been determined to be more frequent. In addition, modafinil
was shown to be associated with Stevens-Johnson syndrome (66).

Zopiclone (7.5 mg), which is a non-benzodiazepine hypnotic drug,
did not lead to an increase in daytime sleep duration when compared
with placebo (low level of evidence). Caffeine intake (300 mg) prior to
“night shift + nap” was found to be associated with less sleepiness ac-
cording to the Karolinska Sleepiness Scale (low level of evidence) (66).

In the compilation review by Costello et al. (54) in 2014, 35 ran-
domized clinical studies among 557 articles and a total of 2,356 sub-
jects were included in a study investigating the effect of melatonin
on sleep (54). However, in these studies, melatonin dose (0.3-10 mg)
and frequency of usage showed great variations among studies (54).
In the review, the effects of melatonin in four different kinds of pop-
ulations were as follows:

1. Shift workers: In an evaluation of the effect of melatonin
on falling asleep in eight randomized controlled studies with 300
participants, melatonin was found to be effective in all low-quality
studies; however, all high-quality studies reported that there were no
satisfactory data for reaching such a conclusion (54). As a result, stud-
ies have reported that data that might have enabled any recommen-
dations on melatonin usage in shift workers were not present (54).

2. Jetlag: The efficacy of melatonin usage for jetlag treatment
was investigated in eight randomized controlled studies with 972
participants (54). Six out of eight studies found that melatonin usage
was effective. In one of the studies, melatonin was found to increase
fatigue on the following day (54, 67).

3. Insomnia: The efficacy of melatonin was investigated in in-
somnia patients in four high-quality studies with 845 participants (54).
As in jetlag patients, so also in this group, owing to the small size of the
patient population not being able to create sufficient statistical power,
melatonin usage remained a low-level recommendation (54).

4. Healthy Volunteers: The investigation of 223 healthy vol-
unteers in 15 randomized controlled studies revealed that melatonin
usage may be weakly recommended for falling asleep, owing to the
small sample sizes (54). Melatonin usage is also weakly recommend-
ed for daytime sleeplessness in healthy individuals (54). Sufficient
data are not present about melatonin usage for improving hormonal
phase shift in healthy individuals.

According to the results of this study, melatonin prevents phase
shifts in jetlag and improves insomnia in healthy individuals. Howev-
er, there are insufficient data on the effect of melatonin in shift work-
ers (54). At physiological doses (0.1-0.3 mg), melatonin is effective
for both the initiation and the maintenance of sleep. For its phase
shift effect, higher doses (0.5 mg) of melatonin are needed (54). Oral
usage of melatonin at doses of 0.3 mg or less increases daytime mel-
atonin levels to nighttime levels (54).

Daytime oral administration of melatonin in healthy individuals
may lead to significant drowsiness, fatigue, and poor performance,
particularly at its peak 3-4 h following oral intake (54). If melatonin is
used to initiate sleep during the daytime, undesired circadian phase
shifts may occur (54).
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What are the Other Treatments for Sleep Disorders?

The American Academy of Sleep Medicine recommends mela-
tonin, hypnotic medications, and modafinil in shift workers. It has no
specific recommendations regarding the clinical usage of caffeine. It
suggests that the benefits of modafinil outweigh its harmful effects.
However, a Cochrane meta-analysis study has reported that its ben-
efits are fewer, but adverse effects were frequent (66, 68); because of
its slight benefit and the risk of Stevens-Johnson syndrome, the Eu-
ropean Medicines Agency canceled the license of modafinil for shift
workers (65).

Another treatment of sleep irregularities is light therapy. This
treatment is effective, especially in elderly people; the response is at
the moderate level in young individuals. For this purpose, the patient
is exposed for 1-2 h (between 19:00 and 21:00) to bright blue light
(2500-10000 lux) (20). If the patient needs to receive light during the
daytime, he/she is exposed to 2500-5000 lux for 2 daytime hours for
a duration of 4 weeks (Figure 1). Light therapy was found to be effec-
tive in numerous disorders such as sleep disorders due to antisocial
personality disorder or aging, major depressive disorder, and season-
al depression (32). Dowling et al. (69) found that light therapy was
not effective alone for the treatment of sleep disorders in Alzheimer’s
disease. They reported that when light therapy and melatonin were
used together, daytime wakefulness and activity levels increased and
the resting-activity rhythm was enhanced (69). Another beneficial
factor that is recommended for sleep disorders is physical exercise.

Conclusion

In shift workers, sleep problems are a complex subject in which
multiple pathophysiological mechanisms play roles. The dou-
ble-blind randomized controlled studies, systematic reviews, and
meta-analyses that have been conducted can provide only weakly
positive data about the beneficial effect of melatonin use in shift
workers. The biggest reason for this is the fact that the effect of mel-
atonin was not studied in a sufficient number of shift workers. In the
future, multi-centered and multi-participant studies will shed more
light on this issue.
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Abstract

Anthrax is a zoonotic infectious disease caused by B.anthracis. Declining with each passing day in our country is still an endemic disease. Cutaneous anthrax-
(CA) is the most common form and consists of approximately 95% of all cases of anthrax. In this study, we report and discuss with literature 4 skin anthrax
diagnosed patients who admitted to emergency service with complaints of no pain and black colored wound on their hands in the same family members.

(Eurasian J Emerg Med 2016; 15: 54-5)

Keywords: Anthrax, cutaneous anthrax, bacillus anthracis

Introduction

Anthrax is a zoonotic and sometimes fatal infectious disease
caused by Bacillus anthracis. Contamination occurs when endospores
enter the body through skin abrasions, inhalation, or ingestion. Hu-
mans are considered as an incidental host and acquire the infection
by direct or indirect contact or from animal products (1). Anthrax in
humans may present itself in four different clinical pictures: cutane-
ous, inhalational, gastrointestinal, and oropharyngeal. Infection in
humans most often involves the skin, causing cutaneous anthrax
(CA), which comprises 95% of all anthrax cases. It mostly affects the
hands, arms, face, and neck (1, 2).

A typical history that should raise suspicion for anthrax is a rap-
idly forming painless ulcer at the center of an edematous region fol-
lowing exposure. Anthrax still remains as an endemic zoonotic dis-
ease in Turkey. In this study, 4 family members who presented to the
emergency department with painless and black anthrax lesions on
their hands 1 week after cutting cattle are presented with a review of
related literature.

Case Presentation

Four females from the same family were admitted to the emer-
gency department with a complaint of lesions on their hands and
fingers. Obtained their detailed history revealed that they cut cattle 1

week before admission. The appearance of cutaneous lesions was typ-
ical of CA (Figure 1). The patients were hospitalized in the Department
of Infectious Diseases with the diagnosis of anthrax. On their initial
physical examination, they were afebrile and all vital signs were found
to be normal. The examination of other organ systems revealed noth-
ing pathological. Blood samples were taken for routine analysis. Table
1 shows demographic features and laboratory results of the patients.
Penicillin G 800,000 IU 2x1 iv was commenced in all patients, which
resulted in successful resolution of the skin lesions within 10 days.

Discussion

B. anthracis is a disease commonly occurring in tropical regions
such as Africa, Asia, and South and Central America (3). In Turkey, al-
though its incidence has been decreasing, it still remains as an en-
demic problem. In total, 10724 new human anthrax cases were re-
ported between 1960 and 1969. The numbers of reported cases were
as follows: 4423 cases between 1980 and 1989, 4220 cases between
1990 and 1999, and 2210 cases between 2000 and 2005. The Turkish
Ministry of Health reported the number of new cases as 262, 126, and
132 in 2007, 2008, and 2009, respectively. This downward trend in
the incidence of the disease might be due to developments in the
economy and social areas, effective animal vaccination programs,
and education programs involving farmers (4, 5).
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Figure 1. Cutaneous anthrax skin lesion in four family members

Table 1. Demographic and laboratory findings

comprise most cases in developing countries as it occurs in Turkey. Some
studies have reported farmers and housewives as high-risk occupations
for the disease (8, 9). All patients in our study were female housewives.

Suspicion is the first step in CA diagnosis. In areas where the dis-
ease is not endemic, making the diagnosis may be rather difficult.
Brown recluse spider bites, ecthyma, accidental vaccine, ulceroglan-
dular tularemia, and necrotic herpes simplex should be considered in
the differential diagnosis of CA. Making the diagnosis may be easier
when a typical malignant pustule or extensive edema is present in a
patient with a history of contact with animals (5, 8, 9). All patients in
our study had a history of direct or indirect contact by infected ani-
mals or animal products and lesions typical of the disease.

Penicillin G, an old drug, is still the first choice in treatment;
doxycycline or ciprofloxacin are the best alternative options in the
treatment of naturally occurring anthrax. Intravenous treatment
is required in case of CA with systemic involvement and extensive
edema (1). All patients in the present study received penicillin G for
treatment. None of our patients developed complications such as
secondary infection and toxemic shock, and no mortality occurred.

Conclusion

In conclusion, CA is an infectious disease and is an important
cause of morbidity in Turkey. The prognosis is significantly affected
by the time and accuracy of the diagnosis. In patients with suspicious
skin lesions and a history of contact with animals or animal products,
a diagnosis of CA should be considered.

Patient number 1 2 3 4
Age 32 52 65 73
Gender Female Female Female | Female
WBC count 12,290 9,970 13,030 | 5,460
Neutrophil (%) 74.2 747 78.2 75.8
CRP (mg/L) 7.7 24 0.7 1.8
WBC: white blood cell, CRP: C-reactive protein

B. anthracis is a gram-positive, aerobic or facultatively anaerobic,
spore-forming, rod-shaped bacterium causing the clinical picture of
anthrax. Because anthrax endospores may cease to grow, do not di-
vide, and have no measurable metabolism, they are very resistant to
harsh environmental conditions such as drying, heat, ultraviolet light,
gamma radiation, and the application of many disinfectants (Dixon).
Three types of proteins are present in anthrax toxin: protective anti-
gen, edema factor, and lethal factor. These toxins cause toxic clinical
manifestations by inhibiting the action of polymorphonuclear cells (6).

After acquiring CA infection, the clinical picture usually devel-
ops following an incubation period of 2-7 days, while it is known
that clinical manifestations may be seen anytime between 9 h and 8
weeks after infection (7).

After receiving endospores, skin lesions develop within 3-5
days, and they are usually in the form of nondescript, painless, pru-
ritic papules. Within 24-36 h, the lesion turns to a vesicle with central
necrosis and drying, forming the unique black eschar surrounded by
edema and few purplish vesicles. Malignant pustules, as common le-
sions, are not purulent and characteristically painless (1). The most
common areas affected by lesions have been reported to be the
hands, fingers, and arms, which are exposed to infected animal and
animal products (8, 9). Our patients had malignant pustule lesions on
their hands and fingers.

The disease mostly affects individuals who work in the fields of ani-
mal husbandry and agriculture. Patients working in the field of agriculture
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Dear Editor,

According to WHO, 6.3 million children died before the age of
5 years in 2013. Five percent of these deaths were due to injury and
violence (1). In 2012, it was estimated that around 30,000 childhood
deaths were caused due to non-accidental injury (NAI) (2). Child
abuse or maltreatment can be physical, emotional, and/or sexual.
Even negligence or neglect on the part of the caregiver that may
cause harm to the child’s physical and mental wellbeing constitutes
abuse. Child abuse is most commonly detected is predominantly
physical, and there is a large amount of NAls from high income coun-
tries (HICs). In the United States, there is an annual average of 24.6
deaths and disability from child abuse per 100,000 children (3), and
in 2013, 3.5 million children were found to have been abused (4). A
study conducted in the United Kingdom in 2005 reported that 16%
of young adults have experienced maltreatment as a child (5). There
is, however, very little published data available on child NAIl and in-
tentional violence as it pertains to low and middle income countries
(LMICs), and a global review by Mulpuri found such wide incidences
of NAI (0.47-2,000 per 100,000) that the differences could only be
attributed to differences in detection (6). There is some data avail-
able from surveys on accidental trauma and resulting mortality in
children in Pakistan (7, 8), but what is the situation actually regarding
NAI? Injury, overall, is reported as the third leading cause of death in
children in Pakistan, with an annual injury mortality rate of 37 per
100,000 children aged 1-4 years (8). One can assume that much of
this is accidental, but because no adequate screening is available for
child NAI, there is a high likelihood that abuse is being overlooked.

Therefore, the main purpose of the present paper was to search
the available biomedical literature relevant to child NAI in Pakistan
and from that to tease out the epidemiology of the problem, espe-
cially that pertaining to presentations in the emergency department
(ED), as many of the injured children are seen there. We argue that
there is a need for the rapid development and implementation of
ED-based screening as part of the management of children, with sus-

pected NAI being seen in the EDs of LMICs in general and Pakistan in
particular. In tandem with further research in this crucial area, we also
make the case for an advocacy-based approach to facilitate health
systems-related policy formulation because child safety is at stake.

We searched PubMed and Google Scholar for the following key-
words: “Non-Accidental Injury,” “Non-Accidental Trauma,” “Pediatric,”
“Child,"”"Emergency Room,"”“Intentional Injury,”“Pakistan,” and “Lower
and Middle Income Countries” We used the MeSH term “Child Abuse”
in our search. As there are limited articles published on child abuse
in Pakistan, we also searched recent newspapers for information on
the topic.

As injury is a frequent emergency-related presenting complaint,
the pediatric ED is a likely place where child NAI could be detected.
According to the U.K’s National Institute of Health and Care Excel-
lence (NICE) guidelines, it is important for the healthcare provider
to be attentive and watchful and to pick up on certain clues from
the interaction with the patient and the family, regarding NAI. For
example, bruising or ligature marks, especially in a child too young to
be moving independently. Also, bites, lacerations, head injury, occult
fractures, and retinal hemorrhages may point toward NAI; hence, pa-
tients presenting with these should be suspected to have undergone
NAI. It may also be suspected if the child is withdrawn or is extremely
distressed or agitated (9).

Knowledge of other risk factors for child NAI is important, and
such factors may be identified in the history. If risk factors are identi-
fied, the child could be evaluated for NAI, as described below. These
factors include low socioeconomic conditions, mental health issues
in the parent or caregiver, and after a major financial crisis, including
a natural disaster. Other risk factors include long-term illness in the
child and the caregiver being from outside the family (10). Maguire
et al. (11) reported that injuries in younger children (2.5-3.7 years)
were more likely to be due to abuse as compared to accidental inju-
ries. Another key risk factor is a previous history of abuse (12). Other
known factors include having a teenage parent or a single parent,
parents being drug abusers, coming from a crowded household, un-
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employment and poverty, or parents themselves being subjected to
child abuse when they were children (13).

A methodical approach is needed in the ED when a suspected
case of child NAl is encountered. There are evidence-based guide-
lines for the proper management of victims of child abuse from
places in the U.S,, such as Stanford University Hospital. According to
these guidelines, the child should be hospitalized, regardless of the
extent of injuries, in order to isolate them from the possible source
of abuse. Subsequently, it is necessary to treat the injuries, obtain
relevant samples for testing, and extract information from the child,
if possible, and to diagnose the child based on a proper history, ex-
amination, and lab tests. Informing the Children’s Protective Services
is also important, so that they can intervene and ensure a safer envi-
ronment for the child (14).

Pakistan's Federal Law prohibits child abuse of any kind, and
according to the Charter of Child Rights Act 2009, the child may be
separated from the parent in the case of severe abuse or neglect (15).
However, there is little implementation of this law, because, unlike
in the developed world, there is a lack of formalized programs for
screening and managing for child NAI in EDs across Pakistan. There
is a need to develop proper protocols and referral services for such
cases, in order to ensure protection of the child involved. One hy-
pothetical approach is shown in Figure 1. As per that figure, utiliza-
tion of a proper referral service, like the Children’s Protective Ser-
vices mentioned above, or maybe even the involvement of the law
enforcement agencies, should be necessary next steps when a child
with suspected NAl is encountered in the ED. Although it is difficult
in principle to isolate the child from potentially abusive parents in
LMICs, as the mode of payment for healthcare is out-of-pocket, it
might be the only recourse available to ensure the child’s safety, and
it is permissible under the Federal Law, as stated above. A proper pol-
icy regarding the management of these patients needs to be set up
that can be followed by the EDs and pediatric departments of hospi-
tals throughout the country, so that proper protection and manage-
ment of the child can be ensured.

Several preventative programs have been successfully employed
in the developed world that can potentially be applicable to LMICs.
For example, in one program, parents of newborn children were
counseled about the harmful effects of shaking children and were
given alternatives to consider if the child was crying, rather than-

Detailed history from
p| the child {recordin
thelr own words)

NAI suspected in Child in ED:
Complete physical

—» examinalion

*  Bruising {undress the child)

* Bhes
Ligature marks
*  Occult Fractures ==

NAI
confirmed

Obtain relevant
—| samples for
laboratory evaluation

Head injury
* Retinalhemaorrhage
*  Childis withdrawn
Extreme distress ——
Agilation

Inform Children's
Protective Services

Dialogue with NGO
regarding safe child
placement

Presence of risk factors

Admit the child,
. Bulate from
potential abuser(s)

Figure 1. An approach to a child with suspected NAI presenting to
the ED of an LMIC. This figure provides a hypothetical model for sc-
reening, identifying, and then managing a child suspected to have
suffered NAI being encountered in the ED of an LMIC

shaking or beating the child (16). Another prevention model was the
Safe Environment for Every Kid (SEEK), in which pediatric residents
recognized risk factors for child maltreatment in families and along
with social workers, they intervened (17). Such interventions resulted
in lower rates of child abuse in both these studies. The Nurse-Fami-
ly Partnership model is also a good example of a community-based
prevention program. In this model, trained nurses visit homes in the
community regularly and educate them regarding the harmful ef-
fects of child abuse. The study also suggested that pediatricians reg-
ularly counsel parents in the clinic regarding child abuse (17).
Preventative programs mentioned above for developed coun-
tries might not be too cumbersome for implementation in Pakistan
and other LMICs. For instance, pediatricians, pediatric residents and
nurses, family physicians, and other healthcare providers involved in
caring for children can be trained to identify risk factors for child NAI
and to counsel the parents and caregivers accordingly. These coun-
seling sessions regarding the dangers of child maltreatment could
also be held during routine visits to the pediatric or family medicine
clinics. Awareness sessions regarding child abuse may also be carried
out in primary schools, where the children should be provided with
various pathways to follow to report abuse, for example, by inform-
ing another adult or by calling a helpline like Madadgaar, a national
telephone helpline that can be accessed by women and children to
receive crisis management and legal advice for issues of abuse and in-
tentional violence. According to this helpline, over 5000 cases of child
abuse were reported across Pakistan over the span of ten months in
2012, and out of these, 1170 were injuries, according to a recent arti-
cle in DAWN-a major English daily newspaper in Pakistan and one of
the most credible sources of information (18). Admittedly, data from
newspapers has its limitations as it is not held to the same rigor as
that of biomedical publications. However, in a country like Pakistan
where research studies on various aspects of child abuse might be
hard to implement, epidemiological data that is available from any
credible source should be utilized in order to tackle child NAL It is
important to note that data from national helplines might not give
a true representation of the actual situation in Pakistan. There is al-
ways the possibility that the helpline has not been fully utilized and
that many cases simply go unreported. Also, among the cases that
are reported, we do not know if they end up receiving proper med-
ical attention. Sahil is an NGO in Pakistan working for the welfare of
children subjected to abuse. They organize such trainings and also
offer counseling for these children, free of cost (19). An online forum
named Laalteyn exists for victims of child abuse. Victims can anony-
mously post their stories and seek support from other victims (20).
Electronic and print media can be used to spread awareness
regarding the issue, and a proper channel can be constructed to
report such cases. Print media that is friendly, in the form of story
books, can potentially sensitize children and their caregivers to child
health-related issues. There is evidence that illustrations contribute
a great deal to text coherence, and the presence of colorful pictures
increases the child’s interest in the text (21). We have attempted this
for child literacy in general. We are in the process of piloting this for
childhood trauma and injury, such as that from motor vehicle acci-
dents, and its prevention. We are also developing something similar
for NAI to engage children with colorful pictorial books to effectively
communicate the perils of abuse prevalent in society as well as child
NAI prevention information, albeit in a subtle way. Once the materi-
al is published and distributed in a local language such as Urdu for
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Pakistan and is found to be efficacious, then it can be translated into
other languages, such as Hindi for India and Swabhili for Africa; thus,
the model can be replicated in other LMICs.

Through real advocacy, public and private health care-related

partnerships, and national policy making, health systems can be
reinforced, and through that, child NAI can holistically be tackled,
thus ensuring a safer environment for children in Pakistan and other
LMICs. By using similar approaches in the region and through inter-
national cooperation among ED-based trauma networks, this can
potentially positively impact global child health.
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Dear Editor,

The Emergency Department (ED) is a unique place offering a dis-
tinctive clinical practice environment as well as varied moral challenges
to healthcare physicians and nursing staff (1). Professional responsibility
has been an area of interest to physicians since antiquity (2). The growth
of Emergency Medicine (EM) in the developing world has generated
both professional and societal attention towards moral issues in health-
care and research (3). As in various other areas of medicine, research has
been an integral component of EM with the intention to allow improve-
ment in care that could be critical from the onset. Research ethics in EM
is a relevant area for discussion, particularly when the training program
is in inception. Our aim is to highlight the current status of EM research
in Pakistan and the ethical obligations to be considered when conduct-
ing research in such a setting. We also suggest potential solutions to the
deficiencies observed in the current research setup of EM in Pakistan.

Emergency department is in its infancy in Pakistan, and therefore,
the possibilities of conducting research are limitless. Conducting clinical re-
search in EM exposes many ethical dilemmas for emergency staff personnel
and creates an ethical obligation on behalf of the patient (4). At times, they
are unable to consent to clinical research, and even if they do, they have pa-
tient confidentiality concerns. The family members are so stressed out that
they are unable to consent to research in the ED. This puts the emergency
physician in a bind regarding EM research involving patients who are in no
position to consent themselves. Presently, no universal research ethics stan-
dards are being followed in EDs across Pakistan. There are, however, some
private institutions that stringently conform to certain research ethics stan-
dards; unfortunately, most government institutions till date do not.

Research in areas such as resuscitation and critical care in the ED is
most prone to such ethical dilemmas because of rapid turnover, over-
burdened healthcare staff, overcrowding, less physician—-patient in-
teraction, critical presentation of the patient, and less time for making
voluntary decisions (5). Most investigators conducting EM research are
primarily based in private academic centers where ethical research prac-
tice is prevalent. However, there is a paucity of such standards in other
places where emergency care is also not up to par. Research and its eth-
ics go hand in hand. Research consent, which is considered the central
pillar prior to initiating any study, seems to be an unknown concept for
most academic EDs in Pakistan. Research participants are given consent
forms mostly in English. Even if they are translated to Urdu, the partici-
pants may not be given ample time to read them properly.

Given that the ED deals with a vulnerable population, researchers
must carefully conduct research with the voluntary participation of sub-
jects. When faced with such consent problems, researchers may violate
ethical standards. Institutional review boards need to be aware of EM-re-
lated research proposals; in particular, the protocols must safeguard the
rights of clinical research subjects. Formal research ethics training must
be provided to data collectors prior to allowing them to initiate clinical
research studies in the ED. EM research has immense opportunities in
a developing country such as Pakistan. The area can identify possible
areas of improvement in research and healthcare. Incorporating public
health into EM can create new horizons focusing on basic health issues
of the country. Emergency research can identify gaps that occur while
managing events such as terrorist attacks and natural disasters. EM ser-
vices are in infancy with scope for improvement and pre-hospital care.
Moreover, EM research has numerous risks. As Pakistan has a low liter-
acy rate with a low understanding about research, participants may be
enrolled in studies without properly understanding the rationale of the
study and their role in it. As EM research is an area prone to ethical dis-
parities, investigators enrolling patients without paying due attention to
the patient autonomy and beneficence; this may create serious issues
in violation of patient healthcare rights. Consent importance in EM re-
search must be communicated to the masses of the country through
print and electronic media, which are easily accessible.

In conclusion, EM research is a moral endeavor. The moral lapse that
has been observed in Pakistan is due to the lack of patient autonomy
in EM research principles. EM research, which possesses the potential
ground for novel research, could be improved if the focus is toward bet-
ter training of emergency physicians.
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A 27-year-old man presented to the emergency department
of our institution with left lower quadrant pain that started 8 h
ago. He did not describe kidney stone, chronic medical problem,
or recent trauma in his anamnesis. His vital signs were stable, but
physical examination revealed defense and rebond in the left low-
er quadrant. Laboratory findings were unremarkable except for
mildly elevated C-reactive protein (CRP) levels of 6.28 mg/L (refer-
ence value: 0-5 mg/L). He was referred to abdominal ultrasonog-
raphy (USG) following laboratory tests and his written informed
consent was obtained before imaging studies. Solid organs were
in normal limits in USG, but a significantly increased echogenicity
was noted in the pericolic fat tissue adjacent to the sigmoid colon
surrounded by a hypoechoic border, which was suspicious for sig-
moid diverticulitis (Figure 1).

Following USG, the patient was referred to computed tomog-
raphy (CT) with the preliminary diagnosis of sigmoid diverticulitis.
CT showed a pericolic oval lesion of fat attenuation with a hyper-
attenuating ring and central dot sign in the same region that was
diagnostic for epiploic appendagitis (EA); (Figure 2). However, no
diverticula or diverticulitis was observed in the sigmoid colon.

EA is a rare and self-limited condition, mostly seen in mid-
dle-aged men, which is caused by either inflammation or ischemic
changes related to torsion or venous infarction of the epiploic ap-
pendages (1). There are two forms of EA: primary and secondary.
Primary EA results from spontaneous torsion of epiploic append-
ages, with resultant vascular occlusion and ischemia. In contrast,
secondary EA is induced by the spread of adjacent inflammation
from organs such as gallbladder, appendix, and colon (2).

Primary EA is a diagnostic challenge in emergency medicine; for
example, right-sided primary EA is often confused with acute appen-
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Figure 1. Longitudinal ultrasonographic image from left lower quad-
rant shows increased pericolic fat echogenicity (asterix) surrounded
by a hypoechoic rim (arrows)

dicitis or right-sided diverticulitis, whereas left-sided primary EA is
often misdiagnosed as sigmoid diverticulitis (1, 3).

EA is seen as a noncompressible hyperechoic small ovoid or
round solid mass of adipose tissue between the colon and abdom-
inal wall. The affected epiploic appendage, adherent to the colonic
wall, is frequently found to be surrounded by a hypoechoic border
during USG (1). CT is the most effective imaging method in EA di-
agnosis. A hyperattenuating ring sign that represents the inflamed
visceral peritoneal covering of the epiploic appendage and central
dot sign that corresponds to engorged or thrombosed central ves-
sels or central areas of hemorrhage or fibrosis are the two major
CT features of EA (1). In the present case, USG evaluation was first
performed by a radiologist in the radiology department. Howev-
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Figure 2. a, b. Axial (a) and coronal reconstruction (b) CT images show hyperattenuating ring sign (arrows) and central dot sign (curved arrow),
diagnostic for epiploic appendagitis

er, our experience suggests that if clinicians were familiar with the
sonographic features of EA, the same USG features could also be
revealed in the emergency department, which would facilitate the
diagnosis.

As EA is a self-limited condition, its treatment is conservative
in nearly all cases and surgery is not recommended (3). The current
patient was treated conservatively as mentioned in the literature,
and after treatment his symptoms relieved and CRP level decreased.

In conclusion, EA is a self-limiting benign condition, which may
mimic serious abdominal emergencies such as sigmoid diverticuli-
tis. Because the management of EA is different, CT is a more reliable
method for diagnosis.

Informed Consent: Written informed consent was obtained from pa-
tient who participated in this case.
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Bilateral Shoulder Combined with Unilateral Knee Dislocation After a Fall
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A 54-year-old overweight woman presented to the emergency
department (ED) complaining of severe pain and lack of movement
in both shoulders and her left knee. Her medical history revealed
that the episode began after slipping on the wet floor in the bath-
room. The first dislocation of the knee joint occurred during the fall
when she lost her balance, and the second occurred when she tried
to use her arms to avoid hitting her head on the wet floor. There
was no history of connective tissue disease, seizure, or prior dislo-
cations. During clinical examination, there was no evidence of neu-
rovascular deficit for upper extremities and left knee. Radiographs
confirmed bilateral anterior glenohumeral dislocation combined
with anterior left knee dislocation (Figure 1).

Bilateral anterior shoulder dislocations are reported less of-
ten. A recent review of 70 patients demonstrated that the causes
of anterior injuries were trauma (50%), muscle contractions (37%)
due to seizures or electrocution, and atraumatic events (13%). Be-
cause of various etiologies, dislocation mechanisms are different.

Lever effect is a type of dislocation mechanism that forces abduc-
tion and external rotation of the arm. With the greater tuberosity
pressing against the acromion, the humeral head is forced anteri-
orly out of the glenohumeral joint (1, 2). The patient, in this case,
had low-energy trauma as well as left knee dislocation.

Complete dislocation of the knee causes devastating extrem-
ity injuries, particularly in the popliteal artery and peroneal nerve.
The incidence of nerve and artery injury due to knee dislocation
is 10%-40%. Even worse, when a vascular injury secondary to a
traumatic knee dislocation cannot be repaired within 8 h, the am-
putation rate increases to nearly 85%. Therefore, vascular assess-
ment should include examination of both the dorsalis pedis and
posterior tibial pulses, ankle-brachial index measurement, and
computerized tomography (CT) angiography or arteriography.
The patient had no clinical signs of vascular and nerve injury at
the time of admission and observation, so she did not urgently
need further radiological study such as CT angiography (3, 4).

Figure 1. a-c. Anteroposterior X-ray shows bilateral shoulder and left knee dislocation

Correspondence to: Mehmet Ali Aslaner
Received: 19.11.2015 Accepted: 25.12.2015

©Copyright 2016 by Emergency Physicians Association of Turkey - Available online at www.eajem.com

DOI: 10.5152/eajem.2016.49092

e-mail: maliaslaner@hotmail.com




Aslaner and Ahmedali

Eurasian J Emerg Med 2016; 15: 62-3 Bilateral Shoulder Combined with Unilateral Knee Dislocation After a Fall 63

In conclusion, multiple large joint dislocations are extremely
rare in the ED, and even in cases of low-energy trauma, such situ-
ations require urgent intervention, particularly in the case of knee
dislocation.

Informed Consent: Written informed consent was obtained from the
patient who participated in this case.

Peer-review: Externally peer-reviewed.
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A 21-year-old male patient was transferred to the emergency
department due to a traffic accident. Flail chest, minor subcutaneus
emphysema, tachycardia, and tachypnea were revealed on thoracic
physical examination. Pneumothorax, minor hemothorax, multiple
rib fractures, traumatic pulmonary lacerations, subcutaneous em-
physema, pulmonary contusion, and intrapulmonary hematoma
were detected on a thoracic computed tomography (Figure 1). In

subcutaneous
emphysema

\m/

‘pneumothorax |

addition, brain edema and pelvic fractures were seen on another
radiologic imaging technique. The patient was intubated due to a
low Glasgow Coma Scale score of 8, and tube thoracostomy oper-
ation was performed on the left hemithorax.He was then admitted
to the intensive care unit where he was connected to a mechanical
ventilator. The patient died on the tenth day after hospitalization
due to ventilator-associated pneumonia and sepsis.
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Figure 1. Various types of thoracic trauma seen on thoracic computed tomography
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