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

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

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

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

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

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

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

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

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

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

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

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

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

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

Manuscripts submitted to Eurasian Journal of Emer-
gency Medicine will go through a double blind peer 
review process. Each submission will be reviewed by 
at least two external, independent peer reviewers 
who are experts in the field in order to ensure an 
unbiased evaluation process. The editorial board will 
invite an external and independent editor to manage 
the evaluation processes of manuscripts submitted 
by editors or the editorial board members of the jour-
nal. The Editor in Chief is the final authority in the de-
cision making process of all submissions.

An approval of research protocols by Ethics Com-
mittee in accordance with international agreements 
(World Medical Association Declaration of Helsinki 
“Ethical Principles for Medical Research Involving 
Human Subjects”, amended in October 2013, www.
wma.net) is required for experimental, clinical and 
drug studies and some case reports. If required, ethics 
committee reports or an equivalent official document 
may be requested from the authors. For manuscripts 
concerning experimental research on humans, a 
statement should be included that shows informed 
consent of patients and volunteers was obtained fol-
lowing a detailed explanation of the procedures that 

they may undergo. For studies carried out on animals, 
the measures taken to prevent pain and suffering of 
the animals should be stated clearly. Information on 
patient consent, name of the ethics committee and 
the ethics committee approval number should also 
be stated in the materials and methods section of the 
manuscript. It is the authors’ responsibility to careful-
ly protect the patients’ anonymity. For photographs 
that may reveal the identity of the patients, releases 
signed by the patient or their legal representative 
should be enclosed.

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

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

Each individual listed as an author should fulfill the 
authorship criteria recommended by the Interna-
tional Committee of Medical Journal Editors (ICMJE - 
www.icmje.org). The ICMJE recommends that author-
ship be based on the following 4 criteria:

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

2. Drafting the work or revising it critically for import-
ant intellectual content; AND

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

4. Agreement to be accountable for all aspects of the 
work in ensuring that questions related to the accura-
cy or integrity of any part of the work are appropriate-
ly investigated and resolved.

In addition to being accountable for the parts of the 
work he or she has done, an author should be able to 
identify which co-authors are responsible for specific 
other parts of the work. In addition, authors should 
have confidence in the integrity of the contributions 
of their coauthors.

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

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

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

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

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

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

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

Statements or opinions expressed in the manuscripts 
published in Eurasian Journal of Emergency Medicine 
reflect the views of the author(s) and not the opinions 
of the editors, the editorial board or the publisher; the 
editors, the editorial board and the publisher disclaim 
any responsibility or liability for such materials. The 
final responsibility in regard to the published content 
rests with the authors.

Manuscript Preparation
The manuscripts should be prepared in accordance 
with ICMJE-Recommendations for the Conduct, Re-
porting, Editing and Publication of Scholarly Work 
in Medical Journals (updated in December 2016 - 
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http://www.icmje. org/icmje-recommendations.pdf ). 
Authors are required to prepare manuscripts in ac-
cordance with CONSORT guidelines for randomized 
research studies, STROBE guidelines for observational 
original research studies, STARD guidelines for stud-
ies on diagnostic accuracy, PRISMA guidelines for sys-
tematic reviews and meta-analysis, ARRIVE guidelines 
for experimental animal studies and TREND guide-
lines for non-randomized public behavior.

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

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

Authors are required to submit the;

- Copyright Transfer Form, 

- Author Contributions Form, 

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

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

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

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

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

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

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

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

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

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

Manuscript Types
Original Articles: This is the most important type of 
article since it provides new information based on 
original research. The main text of original articles 
should be structured with Introduction, Materials 
and Methods (with subheadings), Results, Discussion, 
Study Limitations, Conclusion subheadings. Please 
check Table 1 for limitations for Original Articles.

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

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

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

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

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

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

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

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

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

Tables
Tables should be included in the main document, 
presented after the reference list and they should 
be numbered consecutively in the order they are 
referred to within the main text. A descriptive title 
must be placed above the tables. Abbreviations used 
in the tables should be defined below the tables by 
footnotes (even if they are defined within the main 
text). Tables should be created using the “insert table” 
command of the word processing software and they 
should be arranged clearly to provide an easy read-
ing. Data presented in the tables should not be a rep-
etition of the data presented within the main text but 
should be supporting the main text.
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Figures and Figure Legends
Figures, graphics and photographs should be submit-
ted as separate files (in TIFF or JPEG format) through 
the submission system. The files should not be em-
bedded in a Word document or the main document. 
When there are figure subunits, the subunits should 
not be merged to form a single image. Each subunit 
should be submitted separately through the sub-
mission system. Images should not be labelled (a, 
b, c, etc.) to indicate figure subunits. Thick and thin 
arrows, arrowheads, stars, asterisks and similar marks 
can be used on the images to support figure legends. 
Like the rest of the submission, the figures too should 
be blind. Any information within the images that may 
indicate an individual or institution should be blind-
ed. The minimum resolution of each submitted figure 
should be 300DPI. To prevent delays in the evalua-
tion process all submitted figures should be clear in 
resolution and large in size (minimum dimensions 
100x100 mm). Figure legends should be listed at the 
end of the main document.

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

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

including the name of the product, producer of the 
product, city of the company and the country of the 
company should be provided in parenthesis in the 
following format: “Discovery St PET/CT scanner (Gen-
eral Electric, Milwaukee, WI, USA)”

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

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

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

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

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

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

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

Conference Proceedings: Bengisson S. Sothemin 
BG. Enforcement of data protection, privacy and se-
curity in medical informatics. In: Lun KC, Degoulet 
P, Piemme TE, Rienhoff O, editors. MEDINFO 92. Pro-
ceedings of the 7th World Congress on Medical Infor-
matics; 1992 Sept 6-10; Geneva, Switzerland. Amster-
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Accidental Poisoning in Young Children: an Emergency Medicine 
Perspective for Pakistan and Other Low-and Middle-Income Countries 
and a Call for Action
Huma Baqir1, Muhammad Akbar Baig2, Nick Brown4, Asad Iqbal Mian3

1Aga Khan University Hospital, Karachi, Pakistan
2Department of Emergency Medicine, Aga Khan University Hospital, Karachi, Pakistan
3Departments of Emergency Medicine and Pediatrics and Child Health, Aga Khan University Hospital, Karachi, Pakistan
4Salisbury District Hospital, Wiltshire, UK

Introduction

By definition, poisoning is the injury or destruction of cells via inha-
lation, ingestion, injection, or absorption of a toxic substance. The 
prognostic key factors include the nature, dose, formulation and 
route of exposure of the poison, coexposure to other poisons, state 
of nutrition of the child, age, and pre-existing health conditions (1). 
In developing countries, poisoning has been recognized as a major 
health problem among children and adolescents (2). 

Accidental poisoning is implicated in about 2% of all injury 
deaths in children in the developing nations (3). Current epidemi-
ological studies regarding accidental poisoning in children have 
demonstrated a consistent pattern regarding the age and gen-

der, being predominant in male children aged less than 6 years, 
as they are considered to be more actively involved in exploring 
their environment (4). Evidently, as per a World Health Organi-
zation (WHO) report on child injury prevention, the rate of fatal 
poisoning is highest for children aged <1 year. Since fatal poi-
soning rates in low to middle-income countries (LMICs) are four 
times that of high-income countries (1), it becomes evident that 
acute poisoning is an important cause of morbidity and mortality 
in children, which can be significantly and effectively controlled 
by preventive and educational measures (5). Unfortunately, due 
to the lack of national database resources on pediatric poisoning 
and relevant legal or government-run institutions to facilitate the 
process, the exact scale of the problem in Pakistan is very difficult 
to ascertain.

Correspondence to: Muhammad Akbar Baig    e-mail: dr_akbar2007@hotmail.com

Received: 30.01.2017 • Accepted: 14.06.2017 • Available Online Date: 09.10.2017

©Copyright 2017 by Emergency Physicians Association of Turkey - Available online at www.eajem.com 
DOI: 10.5152/eajem.2017.25733

Abstract
Accidental pediatric poisoning (APP) is an important public health issue in both the developed and developing parts of the world. It continues to affect a 
number of children, but in Pakistan and other low- and middle-income countries (LMICs), few measures have been taken to counter it. As many of these 
children present to the Emergency Department (ED), the aim of our review was to analyze the biomedical literature regarding childhood-related accidental 
poisoning in general and in Pakistan and similar countries, in particular, with an emphasis on their emergency departments. We focused on children aged 
0–5 years. This attempt was intended to be a first step toward gaining a better grasp of the epidemiology, following which we wish to suggest a simple man-
agement strategy. Additionally, we aim to identify the most common accidentally ingested agents in young children in Pakistan and assess the risk factors 
for poisoning and the efficacy of possible interventions. Given that accidental ingestions are entirely avoidable, we have focused on preventative steps and 
treatment. We thus present suggestions in this perspective piece for tackling the problem in resource-limited countries in general, where there is an urgent 
need for it.

Keywords: Accidental poisoning, childhood poisoning, low-middle income countries, emergency department, Pakistan
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In this brief review, we aim to identify the epidemiology, risk factors, 
and interventions in the face of accidental pediatric poisoning (APP). 
Additionally, we wished to focus on the gaps in knowledge as far as 
the situation in the LMICs was concerned. We also aimed to derive 
independent solutions to the problem and explore ways in which we 
could develop them further. 

A thorough knowledge of the risk factors and their interactions may 
be useful in planning preventive measures against childhood poi-
soning. Studies have noted that APP typically occurs in the morning, 
when children are at home and at play (6). The risk particularly in-
creased when cleaning products were stored in kitchenware, spray 
bottles, or food containers (7), with the age group of 1–3 years being 
most at risk (8).

The child’s accidental exposure to toxic substances represents a 
complex interplay of host, agent, and environmental factors. Host 
factors associated with unintentional poisoning include young 
preschool age, male sex, and a curious, impulsive personality 
(9-11), with intentional poisoning being more common to ad-
olescence and females (10). In addition, ingestion was found to 
be the major route of poisoning, according to the American Poi-
son Control Centre (PCC) (12). Interestingly, of the various toxic 
ingestions included, kerosene oil was found to be the most com-
monly involved agent in the developing countries of South Asia 
and some parts of Africa (4, 13), followed by Organophosphorous 
compounds such as pesticides. This was particularly prevalent in 
countries, such as Pakistan, where there is a noticeable lack of 
safety measures involving manufacturers and caregivers alike. 
Other hazardous compounds used by young children out of in-
quisitiveness are pharmaceuticals, such as cough/cold prepara-
tions and sedatives/hypnotics (12).

The ease of access also increased the risk; when questioned, only 
30% of caregivers claimed to appropriately store hazardous materials 
at home (6). Additionally, more than 50% of the parents incorrect-
ly perceived antibiotics and oral contraceptives as harmful in small 
quantities and cough medications to be harmful only in large quan-
tities. One in five parents was also unaware of the potential toxicity 
of iron tablets (15).

Since over-the-counter medications, such as analgesics are widely 
available at home, their accessibility makes them more likely to be 
associated with APP compared to prescription medications, which 
are falsely perceived as being more involved (15). Interestingly, al-
though the child-resistant (CR) packaging claims to prevent poison-
ing, paracetamol - which usually enjoys a CR status internationally 
- is primarily involved in accidents. Crust formation around the cap, 
improper closure, and lack of customer counseling [15] may explain 
the observation.

Although few studies have been conducted in Pakistan in this 
regard, a low socioeconomic status (48%), storage of kerosene 
and petroleum in soft drink bottles (40%), absence of mother’s 
formal education (38%), child hyperactivity (19%), and unsafe 
storage (12%) emerged as key role players in APPs within the 
country (16) an observation that can also possibly be applied to 
other LMICs.

Most cases of APP in Pakistan and its surroundings involved the 
misuse of household products (47.0%), drugs (21.8%), industri-
al chemicals (7.9%), and agricultural pesticides (9.1%) (16). In the 
United Kingdom, on the contrary, medications accounted for more 
than 50% of the bulk, and household products for around one-
third (17). 

In India, Sri Lanka, and Pakistan, specifically, the household products 
entailed pyrethroids, thermometer mercury, rodenticides, phenyl, 
detergents, and corrosives - with kerosene being the most common 
agent that poisoned overall. Likewise, the most common drugs in-
volved included anticonvulsants, thyroid hormones, benzodiaze-
pines, analgesics, oral contraceptives, phenothiazines, and iron-sup-
plements (19).

Certain strategies can be undertaken to prevent accidental poison-
ing. For instance, placing substances in their usual storage place 
immediately after use, safely disposing unwanted medicines, using 
substances that contain bitterness-causing agents, and educating 
children about the dangers of poisoning have all proven to be help-
ful preventative measures (18). Relating incidents in a “story-telling” 
style - via parent networkers, the media, maternal and child nurses 
- has been identified as a way to spread awareness and consequent-
ly prevent unintentional pediatric poisoning (20). Other awareness 
campaigns should also be initiated to make parents aware of the haz-
ards of accidental poisoning (1, 21).

It is believed that strategies dealing with only one substance may 
be more effective than a general poison-prevention approach (22). 
In addition, the provision of free locks, PCC number stickers, and 
syrup of ipecac (a natural emetic) have proven to be effective in 
keeping the incident under control (1). Legislation regarding CR 
packaging of medicines and household chemicals should also be 
formulated (1, 19). Another prevention strategy came in the form of 
poison-warning stickers, such as “Mr. Yuk,” which were designed to 
discourage children from handling the containers or ingesting the 
poison (21). Finally, the general warning “keep all medicines out of 
reach of children”, when modified to “out of reach and sight of chil-
dren”, proved to be effective in keeping their curiosity suppressed 
(19). 

Although prevention is important, the post-incident arm cannot be 
ignored. PCCs need to be established to triage poisonings, dispense 
accurate and timely advice to caregivers and health facilities, direct 
first aid where appropriate, and refer the more severe cases to health 
facilities (1). Not surprisingly, thus, the regional poison center was 
found to significantly reduce pediatric visits to emergency rooms 
(18, 23, 24); it also reduced parental anxiety and possible financial 
pressure.
 
Cultural barriers and low socioeconomic states result in these pop-
ulations being unaware of the usefulness of PCCs or the inability to 
access them. Nevertheless, more than 50% of parents preferred to 
use the local poison center in case of an emergency (25). It is also 
interesting to note that PCC callers reported a higher prevalence of 
knowledge regarding prevention than did non-callers. This under-
scores the need for educational interventions to be directed at those 
who refuse to use these centers. 
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To sustainably reduce the numbers of unintentional poison inju-
ries, we thus make the case for developing preventative programs 
through awareness, advocacy, and opportunistic counseling. We fur-
ther chose to suggest a model (Figure 1) for incorporating the PCCs 
at the pre-event (primary prevention), event (secondary prevention), 
and post-event (tertiary prevention) phases to help reduce the bur-
den of EDs (24).

As Figure 1 suggests, with real advocacy, public and private health-
care-related partnerships (the collaboration of PCCs and ED units 
included), as well as national policy making, the APP incidence can 
be kept under control (25). However, making interventions in the 
pursuit of prevention and treatment is not enough - it is just as im-
portant to follow up on their progress and complete the feedback 
loop. Illustrated storybooks, aimed at reaching out to parents from 
all socioeconomic backgrounds, can effectively be put to use to in-
crease awareness. Once the material is published in Urdu and locally 
distributed, it can be translated into other languages, such as Hindi 
for India and Swahili for Africa, and thus the model can be replicated 
in other LMICs. Television campaigns in the form of paid advertise-
ments can also be generated to further the cause. 

A limitation of this paper is in the inability to determine whether the 
model suggested will be reproducible in all LMICs, as it has not been 
tried and tested before. Nevertheless, this is one of the first reviews of 
its kind that focuses on APP in children aged ≤5 years, presenting to the 
EDs of LMICs. Finally, since research on APP in Pakistan is majorly con-
fined to only two or three hospitals, it will be important to further the 
existing data by surveying other hospitals, both in Karachi and Pakistan. 
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A Reality in Emergency Medicine: Subspecialization
Mehmet Ali Aslaner
Clinic of Emergency, Nevşehir State Hospital, Nevşehir, Turkey

Introduction

Emergency medicine (EM) was recognized in 1993 in Turkey and has 
since evolved as a specialty at an increasing rate (1). The duration of 
training is four years similarly to other countries, and a certificate of 
completion of training is issued after compulsory service by the Min-
istry of Health. Accreditation for all specialties and advanced train-
ings (subspecialties) is approved by the Board of Medical Specialties 
in Turkey. 

Subspecialization, which first emerged in internal medicine and 
general surgery, originated in the 1960s in Turkey (2). These subspe-
cialties, with time, have become today’s specialties (such as plastic 
and cardiovascular surgery). Also, these branches now have their 
sub-branches (child subspecialties). Although EM is similar to these 
main branches in terms of broad scope, there is no future plan re-
garding advanced training or subspecialization in EM in Turkey (3). 

Why do we need subspecialization?
Firstly, there are various areas closely related to EM such as pre-
hospital EM, disaster medicine, and medical toxicology, but these 

areas specifically are not affiliated with any discipline. Prehospital 
EM is provided by general practitioners in Turkey. Disaster situa-
tions are coordinated by the Health Disaster Coordination Center, 
which is an organization of the Ministry of Health and is not an 
academic institution. Although toxicology is maintained by phar-
macologists, it is not enough for clinical practice. There is an ongo-
ing debate regarding critical care and pediatric EM. There are only 
a few countries (including Turkey) with intensive care units (ICUs) 
in the emergency departments (EDs) (4). Many academic and 
non-academic EDs have level one to level three ICUs. Although 
critical care is provided by emergency physicians (EPs) in these 
special areas, there is no opportunity for advanced training in this 
discipline for EPs (5). Also, pediatric EM is a subspecialization only 
for pediatricians, but EPs treat nearly half of children with medical 
problems and more than half of the children with trauma presen-
tations in many EDs (6). As a result, sufficient medical education, 
public health, and patient care quality are not achieved because 
of all of these shortcomings.

Secondly, emergency residents and attending physicians need to im-
prove in their areas of interest. However, they cannot enhance their 
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Abstract
Emergency medicine is a rapidly evolving discipline, encompassing almost all other branches of medicine. This broad spectrum encourages physicians to 
improve themselves in a specific area because emergency departments are no longer the place where just first treatment is administered, but also where 
treatment is maintained. This paper aims to identify the needs and barriers of the advanced training or subspecialization in emergency medicine in Turkey 
using other countries as examples.
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trainings due to the aforementioned limitations and work intensity. 
This has led to job dissatisfaction. In addition, medical students are 
reluctant to become an EP, and nearly half of the quota of EM remains 
unfilled because EM is not preferred by medical students due to aca-
demic and job-related concerns (7, 8). 

Finally, there are two associations in Turkey, namely Emergency 
Physicians Association of Turkey and Emergency Medicine Associ-
ation of Turkey, and both associations have more than 10 different 
working groups. Each group has various EPs who are interested in 
the area, and they organize several trainings. These groups and ed-

	 United States (13, 16)	 Canada (18, 19)	 United Kingdom (21)	 Saudi Arabia (22)

Addiction Medicine	 +			 

Administrative/ Quality improvement	 +			 

Aerospace medicine	 +			 

Cardiovascular EM	 +			 

Critical care	 +	 +	 a	 +

Disaster medicine	 +			 

Education	 +	 +		

Family medicine/Anesthesiology/	 a	 b		   
Internal medicine/Pediatrics

Forensic EM	 +			 

Geriatric EM	 +			 

Health Policy	 +			 

Hyperbaric & Undersea medicine	 +			 

Informatics	 +			 

Injury control	 +			 

International EM	 +	 +		

Neurovascular & Stroke medicine	 +			 

Observation medicine	 +			 

Occupational & Environmental Health	 +			 

Palliative care	 +			 

Pediatric EM	 +	 +	 +	 +

Population health & Social EM	 +			 

Prehospital EM	 +	 +	 +	

Research	 +	 +		

Resuscitation	 +	 +		

Simulation	 +	 +		

Sports medicine	 +			 

Surgical critical care/Trauma	 +	 +		

Tactical medicine	 +			 

Telemedicine	 +			 

Toxicology	 +	 +		

Ultrasound	 +	 +		

Wilderness medicine	 +			 

Women’s health	 +			 
aDual trainings available in EM

bFamily Physicians with additional competency in EM are trained by the College of Family Physicians of Canada program

EM: emergency medicine

Table 1. The subspecialties and dual certifications of EM in countries that have advanced trainings
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ucated EPs are increasing in Turkey, although they are not officially 
accredited. 

What are the barriers and limitations?
Presently (in 2017), the number of EPs in Turkey includes 953 resi-
dents, 1445 attendings, and 250 academic staff, and there are 95 ac-
ademic EDs (9). In addition, general practitioners work in other EDs. 
The number of EPs is still not sufficient for standard patient care, and 
more educated EPs are needed in the public sector. However, the de-
sired number of EPs cannot be trained because one-third of the EM 
residents resign during the training process due to stress factors and 
concerns about their futures (10). 

There is still a lack of standardization in the medical education of emer-
gency resident training. Some academic EDs have enough trainers or 
materials, while others do not (11). New academic EDs have been estab-
lished, but they do not have enough trainers or policies for education and 
quality health service. Residents’ education remains incomplete during 
the training process; therefore, they apply for postgraduate education 
and courses individually. If there is advanced training such as subspecial-
ization in EM in future, it should be started at certain academic faculties 
with enough trainers, opportunities, and international connections.

Global examples 
Many countries have recognized subspecialties in EM at different 
times and in different areas. Some are very old and others are new. 
The US is the first example of this evolution. EM, established in 1970s, 
introduced the first accredited subspecialty as a pediatric EM in 1991. 
Thereafter, sports medicine and medical toxicology were recognized 
in 1992 (12). Presently, there are 34 fellowship programs, nine of 
which are accredited by the American Board of Emergency Medicine 
(ABEM) in the US (Table 1) (13, 14). Most recently, there are available 
options for the recognition of clinical ultrasonography, either as a 
subspecialty or a designation of focused practice (15). Dual accredi-
tation is also another option for EPs. One can complete the training in 
both specialties as EM/anesthesiology, internal medicine, pediatrics, 
or family medicine (Table 1) (16). All of these advanced trainings take 
one or two additional years, nevertheless only 4.3% of ABEM physi-
cians have a subspecialty certificate (17). 

Canadian EPs have opportunities to choose various advanced train-
ings. Pediatric EM and intensive care are accredited fellowship pro-
grams by the Royal College of Physicians and Surgeons of Canada. 
Also, there are unaccredited fellowships and degree programs (Ta-
ble 1) (18). One or two years of training are usually spent to attain 
advanced education during or after residency trainings, and these 
programs exist in many academic EDs (19). 

In the UK, there are two subspecialties-pediatric EM was recognized 
in 2001 by the General Medical Council and prehospital EM was rec-
ognized in 2011 (12, 20). Only 65% of the pediatric EM positions are 
chosen by EPs in the UK. One additional year of dedicated full-time 
training is required for both certifications. Also, EPs can acquire a dual 
certificate of completion of training in both EM and intensive care 
medicine (Table 1) (21). 

In Saudi Arabia, after 4 EPs graduated in 2004, EM has evolved rapid-
ly. There are two accredited fellowship programs by the Saudi Com-

mission for Health Specialties-pediatric EM and critical care (Table 1). 
Both trainings take two additional years to attain a subspecialty (22). 
Also, there are future plans regarding five other fellowships-medical 
toxicology, prehospital EM/disaster medicine, undersea and hyper-
baric medicine, emergency ultrasound, and sports medicine (23). 

Conclusion

Subspecialization should be of high priority and absolutely con-
sidered for the development of EM. Turkey has witnessed wars and 
earthquakes for many years due to geopolitical positions, and there-
fore disaster medicine and prehospital EM should be included in ad-
vance training in EM. Medical toxicology, pediatric EM, and critical 
care should also be considered as a subspecialty in EM due to clini-
cal need. Because EM has lower rates in terms of both career choice 
and the number of working physicians in Turkey, we suggest that the 
Government should make subspecialization in EM more attractive to 
the medical students and motivate the residents in order to improve 
education and health care quality.
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Reducing Pain Experienced During Potassium Chloride Infusion in the 
Emergency Department
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Introduction

Hypokalemia is a common electrolyte abnormality encountered in 
the clinical setting. It can lead to cardiac arrhythmias, muscle weak-
ness, and rhabdomyolysis (1-5). The causes of hypokalemia can 
be broadly classified into decreased intake, increased entry into 
cells due to causes such as increase in extracellular pH, increased 
β-adrenergic activity or insulin administration, and increased loss-
es from sweating, and the gastrointestinal or renal systems (6). In 
addition to the diagnosis and treatment of the underlying cause(s) 
of hypokalemia, replacement of the potassium deficit is necessary 

when managing these patients. This urgency of replacement ther-
apy will depend on the severity of hypokalemia, the rate of decline 
in serum potassium concentration, and associated comorbidities of 
the patient. Potassium can be administered as potassium chloride, 
potassium phosphate, potassium bicarbonate potassium gluco-
nate or its precursors (potassium citrate, potassium acetate) (7, 8). 
Potassium chloride has been the mainstay of replacement therapy 
for two main reasons:

•	 The serum potassium concentration increases at a faster rate 
than other formulation as chloride is primarily an extracellular 
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Abstract
Aim: Patients with hypokalemia often complained of pain during intravenous potassium chloride infusion. By administering lignocaine prior to the infu-
sion, the pain experienced may be reduced but safety concerns have limited its clinical application. The primary objective was to determine the efficacy of 
lignocaine in reducing pain experienced during potassium chloride infusion in the Emergency Department. The secondary objective was to determine the 
adverse events associated with intravenous lignocaine use for this purpose.

Materials and Methods: Continuous quality improvement data were prospectively collected. The lignocaine protocol involved giving 30 mg of 1% ligno-
caine intravenously 1 minute before starting the potassium chloride infusion. The decision to use this protocol was left to the discretion of the attending 
doctor when managing a patient with hypokalemia requiring intravenous replacement. The nurse taking care of the patient would record any experience of 
pain during the infusion. Occurrence of any adverse event was recorded.

Results: A total of 100 patients were recruited. After stabilized weights adjustment, the resultant sample size was 98, with 49 patients in each group. The 
proportion of patients experiencing pain was significantly higher when no lignocaine was given (38.8% vs 16.3%, p=0.013). The absolute risk reduction was 
22.5%, and the relative risk of pain was 0.42 (0.20–0.87, p=0.013). The numbers needed to treat was five (range, 3–19). There was no adverse event associated 
with the lignocaine protocol in this study.

Conclusion: Intravenous lignocaine was efficacious and safe in reducing pain during potassium chloride infusion.

Keywords: Lignocaine, pain, potassium chloride, safe
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anion, thereby promoting maintenance of the administered po-
tassium in the extracellular fluid (9).

•	 Patients with hypokalemia are often chloride-depleted. This 
chloride-depleted state will contribute to metabolic alkalosis by 
enhancing renal bicarbonate reabsorption that leads to potassi-
um wasting, as sodium is reabsorbed in exchange for secreted 
potassium rather than with chloride (10, 11).

Intravenous replacement should be used in patients with severe 
symptomatic hypokalemia (less than 2.5 mmol/L) and in patients 
with less severe hypokalemia who are unable to take oral medica-
tions. The most common problem associated with potassium chlo-
ride infusion is pain. The occurrence of pain has been reported in up 
to 60% of patients receiving intravenous replacement (12), resulting 
in patient’s refusal of the prescribed therapy (13). While the exact 
mechanism of action is not known, possible causes include direct 
chemical and/or osmotic irritation of the intima and mechanical dis-
tension from volume of drug injected (14). Prevention or reduction 
of pain can be achieved by running potassium chloride at an infusion 
rate below 20 mmol/hour (15), injecting into large vein using a large 
bore cannula, adding a diluent (e.g., 0.9% normal saline) during the 
infusion process, and applying an ice pack.

Previous studies have demonstrated the efficacy of lignocaine in al-
leviating pain during potassium chloride infusion both immediately 
and over an infusion time of up to 2 hours (14-16). However, the vary-
ing doses of lignocaine, small sample size, and subsequent reports of 
safety issues have limited the prevalent use of lignocaine in clinical 
practice. Safety issues have been attributed to the different formula-
tions of lignocaine available and the extra step of preparation which 
led to an increased likelihood of medical error (17). Concerns have 
also been raised about the potential of lignocaine to mask phlebitis. 
More than a decade later, we embarked on this study to relook at 
the efficacy and safety related to the use of lignocaine in reducing 
pain during potassium chloride infusion. We hope that our findings 
will offer clinicians the option of a fairly simple intervention that will 
address the issue of pain experienced by patients during potassium 
chloride infusion.

Materials and Methods

Setting
This study was conducted in an Emergency Department (ED) in Sin-
gapore that sees about 135,000 patients a year.

Design
A prospective observational study of the effect of lignocaine on pain 
during potassium chloride infusion was recorded in a continuous 
quality improvement database from March 2015 to May 2016. Pa-
tients were recruited by consecutive sampling. They were included if 
the attending ED physician ordered intravenous potassium replace-
ment with potassium chloride. Patients with a history of epilepsy, 
cardiac arrhythmia, and sensitivity to lignocaine were excluded from 
the study. Baseline characteristics of age, gender, concentration of 
serum potassium, duration of potassium chloride infusion, and con-
current run of normal saline were recorded prior to the initiation of 
lignocaine.

Potassium chloride was given as a premixed solution containing 10 
mmol of potassium chloride in 100 mL of water for injection. This 
commercially available preparation was routinely used for potas-
sium chloride infusion as per departmental protocol. Patients who 
received lignocaine were given a 3 mL bolus of 1% solution a minute 
before the start of the potassium chloride infusion. This intervention 
was unblinded to the patient and attending staff. Patients were put 
on cardiac monitoring during the period of intravenous replacement 
if they had received lignocaine.

All doctors and nurses working in the ED were briefed on the ligno-
caine protocol. As this practice was recommended but not a stan-
dard-of-care in the department, the decision to administer lignocaine 
to the patient was left to the discretion of the attending physician.

Outcome
The primary outcome was to determine the efficacy of lignocaine in 
reducing pain experienced during potassium chloride infusion. The 
qualitative occurrence of self-reported pain was tracked instead of 
a quantitative pain score during the potassium chloride infusion. 
This was chosen as a practical outcome measure, as any occurrence 
of pain would necessitate intervention from the attending staff to 
help the patient tolerate the infusion. These interventions were de-
pendent on the attending physician and included applying ice pack, 
slowing down the initial infusion rate, and stopping the infusion due 
to patient’s refusal. The secondary outcome was to determine the 
adverse events associated with intravenous lignocaine use for this 
purpose. Adverse events were defined as lignocaine toxicity, cardiac 
arrhythmia, masking of phlebitis, and medication error. Occurrence 
of any pain or adverse event was recorded by the attending staff and 
subsequently traced from review of the patients’ case records.

Sample size
On the basis of the previous study by Lim et al. (14), the incidence of 
pain in patients who did not receive lignocaine was 85.7% compared 
with 28.6% when lignocaine was given. For a reduction of at least 50% in 
the occurrence of pain in patients who received lignocaine prior to the 
potassium chloride infusion, a sample size of 22 with equal numbers in 
each arm was required to power our study (α=0.05, β=0.2, power=0.8). 
To increase the robustness of the study, patients were enrolled in the 
study until the end of the quality improvement initiative that would re-
cruit 50 patients in each arm of the study as determined a priori.

Statistical analysis
To control for selection bias in the assignment of subjects to treat-
ment due to the baseline characteristics, stabilized inverse probabili-
ty of treatment weights (IPTWs) were used in the analysis to estimate 
the efficacy of lignocaine on pain outcome. IPTWs were derived using 
weights on the basis of propensity scores to create a pseudo-sample 
in which the distribution of the measured baseline covariates was 
independent of the treatment assignment (18). Propensity scores of 
the subjects were estimated using the multivariable logistic regres-
sion where the status of treatment was regressed on the measured 
baseline covariates. Stabilized IPTWs will reduce variability due to in-
stability in estimation that could be induced either by those treated 
subjects with low propensity scores or untreated subjects with high 
propensity scores (18, 19). Absolute standardized difference was cal-
culated for each of the baseline covariates to assess the balance be-
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tween both groups and was compared before and after applying sta-
bilized weights. An absolute standardized difference of less than 0.1 
was used to indicate negligible difference in the mean or prevalence 
of a covariate between the treatment and control group.

Risk estimates and numbers needed to treat (NNT) were estimated 
using stabilized weights. Chi-square test was used to test for differ-
ences between categorical variables and two-sample t-test was used 
for continuous variables. All statistical analyses were performed us-
ing Statistical Package for the Social Sciences (IBM SPSS Statistics; 
Armonk, NY, USA)  version 24.

Results

One hundred eligible patients were enrolled consecutively in the 
study to meet the sample size of 50 patients in the treatment group 
where lignocaine was given prior to the initiation of potassium chlo-
ride and another 50 patients in the control group with no lignocaine 
given.

The baseline demographics and clinical characteristics of the 100 
patients are presented in Table 1. The average age of patients in-
cluded in the study was 64.5 (±19.3) years. Majority of the patients 
were females (70%). Eighty-one percent of all patients required more 
than 1 hour of potassium chloride infusion, and 79% of the patients 
required concurrent run of normal saline due to their presenting 

medical conditions. The average serum potassium concentration of 
patients was 2.7 (±0.4) mmol/L.

Prior to stabilized weights adjustment, all covariates, except gen-
der, had an absolute standardized difference of more than 0.1, with 
a maximum of 0.55 for the mean serum potassium concentration 
(p=0.007) (Table 2). On average, patients in the lignocaine group 
tend to be younger (mean age, 63.0 vs. 66.0 years) and had a high-
er level of serum potassium concentration (2.8 vs. 2.6 mmol/L). The 
proportion of patients who required potassium chloride infusion of 
more than 1 hour was lower in the lignocaine group than in the con-
trol group (74.0% vs. 86.0%). More patients in the lignocaine group 
had concurrent run of normal saline solution during the potassium 
chloride infusion (84.0% vs. 74.0%). There was no absolute difference 
in the proportion of gender between the two groups.

After stabilized weights adjustment, the resultant sample size was 98, 
with 49 patients in each group. There were no significant differenc-
es in the baseline covariates between the two groups. The absolute 
standardized differences for all covariates in the weighted sample 
ranged from a maximum of 0.1 to a minimum of 0.03. Balance of 
baseline covariates between the lignocaine and the control group 
was achieved in the stabilized weights adjusted sample.

The efficacy of lignocaine on pain was estimated on the basis of the 
weighted sample where the assignment of patients to lignocaine 
was independent on the patients’ baseline characteristics. The pro-
portion of patients experiencing pain was significantly higher in the 
control group where no lignocaine was given prior to the potassium 
chloride infusion (38.8% vs. 16.3%, p=0.013) (Figure 1).

The absolute risk reduction was 22.5% and the relative risk of pain 
associated with lignocaine was 0.42 (95% C.I., 0.20–0.87, p=0.013). In 
other words, the risk of experiencing pain for patients who were not 
assigned to the lignocaine group was 2.4 times the risk of those who 
were given lignocaine. The numbers needed to treat was 5 (95% C.I., 
3–19), suggesting that on average, for every five patients who were 
treated with lignocaine prior to the initiation of potassium chloride 
infusion, one will benefit from the treatment.

There were no adverse events associated with the lignocaine proto-
col used in this study, particularly the occurrence of cardiac arrhyth-
mias, lignocaine toxicity, and medication errors.

		  Unweighted			  Weighted by Stabilized IPTWs

	 Lignocaine	 No Lignocaine	 p	 Lignocaine	 No Lignocaine	 p 
	 (n=50)	  (n=50)	  (Std Diff)	  (n=49)	  (n=49)	  (Std Diff)

Gender, n (%)	 15 (30.0)	 15 (30.0)	 --	 15 (30.6)		  0.825

Male 			   (0.00)		  14 (28.6)	 (0.04)

Age, mean (±SD), years	 63.0 (±19.7)	 66.0 (±19.1)	 0.441 (0.15)	 64.6 (±19.5)	 65.1 (±18.8)	 0.883 (0.03)

Serum Potassium, mean (±SD), mmol/L	 2.8 (±0.3)	 2.6 (±0.4)	 0.007 (0.55)	 2.7 (±0.3)	 2.6 (±0.4)	 0.613 (0.10)

Infusion duration more than 1 hour, n (%)	 38 (76.0)	 43 (86.0)	 0.202 (0.26)	 38 (77.6)	 40 (81.6)	 0.616 (0.10)

Concurrent Normal Saline given, n (%)	 42 (84.0)	 37 (74.0)	 0.220 (0.25)	 39 (79.6)	 38 (77.6)	 0.806 (0.05)

Table 2. Characteristics of patients for the unweighted and weighted samples

Table 1. Patients’ baseline demographics and clinical characteristics

Variable	 n=100

Age, mean (±SD), years	 64.5 (±19.3)

Gender (%)

Male	 30.0

Female	 70.0

Serum Potassium, mean (±SD), mmol/L	 2.7 (±0.4)

Infusion duration required (%)

= 1 hour	 19.0

> 1 hour	 81.0

Concurrent Normal Saline (%)

Given	 79.0

Not given	 21.0
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Discussion

Pain control and lignocaine
Several lignocaine regimens have been used in previous studies to 
reduce the pain during potassium chloride infusion. Lim et al. (14) 
used 3 mL of 1% (30 mg) lignocaine as a bolus 1 minute before start-
ing a 20 mmol potassium chloride diluted in 100 ml dextrose 5% in-
fusion which was administered over 2 hours. Morrill et al. (15) used 10 
mg of lignocaine added to 10 mmol of potassium chloride in 50 ml 
of dextrose 5% which was ran over 1 hour. Pucino et al. (16) used 50 
mg of lignocaine added to 20 mmol of potassium chloride in 50 ml of 
dextrose 5% which was administered over 2 hours. The preparation 
of potassium chloride used in our institution was 10 mmol in 100 mL 
of water for injection, which was less concentrated than the solutions 
used in previous studies. Therefore, the incidence of pain in our pa-
tients without lignocaine was 38.8%, lower than the 60% reported in 
literature. To ensure that the lignocaine dose we used was effective in 
controlling pain and had minimal risk for adverse event, we decided 
to use 3 mL of 1% lignocaine for in our study. Furthermore, Lim et 
al. (14) has shown that this dose of lignocaine was effective for pain 
control both immediately and throughout a 2-hour infusion period, 
attributable to the duration of action of lignocaine [t1/2, 80–108 min-
utes (20, 21)]. With the increased in sample size, our study had shown 
that lignocaine was able to reduce to pain associated with potassium 
chloride infusion. At S$0.74 per vial and a number needed to treat of 
5, this intervention was inexpensive, in addition to being safe at the 
study regimen.

We would want to highlight that the technique of slow intravenous 
push when administering the bolus lignocaine dose was important 
for anesthetizing the nerves fibers that supply the veins. A rapid 
bolus would deliver the drug systematically rather than allowing 
lignocaine to act locally and may render the lignocaine bolus inef-
fective.

Intervention needed
Application of ice pack was done more commonly in 71.4% patients 
as compared to slowing down of infusion rate in 25% patients who 
experienced pain. It was unlikely that the attending ED physician 
would agree to slow down the infusion rate as the first measure after 
making the decision to initiate intravenous replacement therapy for 
severe, symptomatic hypokalemia. Our study did not standardize the 

use of a large vein (e.g., cubital fossa) or a particular cannula size as 
in previous studies. By leaving this to the attending ED physicians, a 
pragmatic trial would demonstrate the efficacy of lignocaine in re-
ducing pain during potassium chloride infusion.

Adverse outcomes
While there was genuine concern for potential adverse events from 
lignocaine use, this likelihood was low at the prescribed dose of 30 
mg. For an average 70 kg adult, this was 0.4 mg/kg, way less than 
the toxic dose of 3 mg/kg for lignocaine where cardiac arrhythmias 
and other features of lignocaine toxicity ranging from circumoral 
numbness to seizures may occur. To address the concern of cardiac 
arrhythmias, our patients were put on cardiac monitoring through-
out the period of infusion during the study. No arrhythmia was noted 
with this dosage of lignocaine. Therefore, the routine use of cardiac 
monitoring with lignocaine in our study’s prescribed dose and use 
was not recommended. There were also no reports of features attrib-
utable to lignocaine toxicity. Phlebitis could be avoided by assess-
ing the injection site before running the potassium chloride infusion 
with lignocaine.

Another reason contributing to the infrequent use of lignocaine to 
reduce pain from potassium chloride infusion was medical error aris-
ing from an extra step in preparation. Errors had resulted when staff 
used the wrong formulation due to the different concentrations and 
preparations of lignocaine currently available. This should not be a 
reason to deny patients a simple intervention which could be carried 
out by trained staff adhering to stringent preparation protocols, as 
with many other medications being used in any hospitals.

Study limitations
The main limitation of this observational study was the lack of ran-
domization of patients into receiving lignocaine prior to potassium 
chloride infusion. However, we attempted to control for this by the 
use of stabilized weights in the statistical analysis. Nonetheless, un-
identified confounders may still exist, affecting the results.

Another limitation was that absolute occurrence of pain was tracked 
instead of pain score. Therefore, for patients who experienced pain 
during the infusion, we were unable to compare the difference in 
pain scores between the two groups. This decision was based on an 
ideal outcome, as the pretreatment with lignocaine should alleviate 
all pain associated with the infusion, removing the need for interven-
tion from the attending staff. The extent of pain score reduction with 
lignocaine during potassium chloride infusion and its effectiveness 
would need to be evaluated in a separate study.

Conclusion

The addition of lignocaine to intravenous potassium chloride re-
placement was useful in reducing pain during the infusion process. 
This would improve patient acceptance of the therapy and also re-
duce the need for additional intervention from the attending staff. In 
addition, we have proven that this extra step in preparation could be 
done safely and the addition of lignocaine was not associated with 
any adverse events as previously thought. Therefore, we recommend 
the routine use of 3 ml of 1% lignocaine prior intravenous potassium 
chloride replacement as a new practice standard.

Figure 1. Proportion of patients experiencing pain during potassium 
chloride infusion
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Introduction

The medical faculty sixth grade studentship or the commonly used term 
internship and residency are the real preparation period for the medical 
profession. Students who have knowledge that it is more theoretical in 
the previous years of education to gain skills for both witnessing clin-
ical applications in situ and examining patients in the presence of the 
responsibilities , making analysis and interpretation, and taking an active 
role in a number of interventional processes during the final year. Partic-
ularly, in the emergency medicine (EM) internship, students personally 

taking care of a patient for the first time, share the responsibility with 
EM assistants at the diagnosis and treatment stage of the disease. In ad-
dition, intern physicians, for the first time during EM internship, usually 
encounter the patient group that needs urgent and immediate inter-
vention, such as those with cardiopulmonary arrest or multiple traumas, 
and are involved for the first time in this stressful environment.

Stress is defined as the negative psychological or physical conse-
quences of any external stimulus created by an individual. Stress is 
the modest form of mood disorders. People with increased stress and 
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Abstract
Aim: The sixth grade of medical school is a true preparatory stage for the physicians. This places the physician candidates at stress before the emergency 
medicine (EM) internship and can lead to anxiety and depression. The present study is the first study to investigate depression, anxiety, and stress levels of 
sixth-grade medical students before and after the EM internship.

Materials and Methods: This is a prospective study,which is conducted on sixth-grade medical students. Anxiety, depression, and stress scores were as-
sessed on the first and last day of the EM internship. The Beck depression and Beck anxiety scales and Depression Anxiety Stress Scale-42 (DASS-42) were 
used. Overall, 131 sixth-grade medical students who met the inclusion criteria were enrolled in the study.

Results: The mean Beck depression score was 10.15±6.11 on the first day of internship and 6.37±4.79 on the last day of internship. The difference was statisti-
cally significant (p<0.05). The mean Beck anxiety score was 9.02±7.25 on the first day of internship and 4.69±4.85 on the last day of internship. The difference 
in Beck Anxiety score was statistically significant (p<0.05). The mean DASS-42 scores were 23.91±14.35 on the first day and 15.31±12.13 on the last day. The 
difference was statistically significant (p<0.05).

Conclusion: Sixth-grade medical students showed high scores on stress, anxiety, and depression scales before the  EM internship, which is due to various 
reasons. However, as many causative factors disappear at the end of the internship and also as they experience the benefits of the EM internship, these scores 
drop on the last day of the internship.

Keywords: Anxiety, depression, intern doctors
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failure in coping with it may develop anxiety and depression. Numer-
ous factors from personal life to professional life may cause stress, de-
pression, and anxiety (1). In addition, environmental factors and their 
changes are known to affect the level of stress in an individual (2).

Intern physicians are stressed even before starting the internship be-
cause of numerous responsibilities and changing environmental fac-
tors, thereby being victims of anxiety and depression. In this study, we 
aimed to measure reference levels of anxiety and depression of sixth 
grade students who experience intensive workload and stressful en-
vironment for the first time and to investigate the effect of 2-month 
period spent in the emergency department on these emotions.

Materials and Methods

This study was prospectively conducted on the medical faculty sixth 
grade students receiving EM internship between October 15, 2015, 
and June 01, 2016, in the emergency department of Atatürk Univer-
sity Medical Faculty. The students were subjected to Beck depression, 
Beck anxiety, and DASS-42 tests on the first and last days of EM in-
ternship, and anxiety, depression, and stress scores were determined.

The study was performed on a total of 138 students; 3 and 4 of the 
students(totally 7) were excluded from the study, respectively, due to  
“using antipsychotic drugs” and “not volunteering to participate in the 
survey,” which were among the exclusion criteria. In total, 131 individ-
uals took the first and last evaluation tests and completed the study.

Inclusion and exclusion criteria of the study are given in Table 1.

The participants who accepted to be enrolled in the study were tak-
en to a private room in the emergency department and the survey 
forms were completed with a face-to-face interview.

Beck anxiety, Beck depression, and DASS-42 scales, which have been 
validated and translated to Turkish and were proven as reliable, were 
used to determine the depression and anxiety of the participants.

Beck anxiety scale is a self-assessment scale, used to determine the 
frequency of the anxiety symptoms that individuals experience. This 
scale provides a Likert-type (sum of ratings) measurement. There are 
4 options in each of the 21 symptom categories. Each item is rated 
between 0 and 3 points. The severity of the anxiety experienced by 
the individual is derived from the total score of the scale.

Beck depression scale is a self-assessment scale, applied on both 
healthy and psychiatric patient groups. The objective of this scale is 
to determine the risk for depression and to measure the level and 
change in the severity of depressive symptoms. This form includes 21 
self-assessment items and provides a 4-point Likert-type measure-
ment. Each item is scored increasingly between 0 and 3 points, and 
the total score is obtained by the sum of these points. A high total 
score indicates high severity of depression.

DASS-42 was developed by Lovibond in 1995. The scale consists of 42 
items with 14 belonging to depression (e.g., I couldn’t seem to experi-
ence any positive feeling at all), 14 to anxiety (e.g., I was aware of dry-
ness of my mouth), and 14 to stress (e.g., I found myself in situations 

that made me so anxious) dimensions. This scale is designated for the 
measurement of depression, anxiety, and stress symptoms that present 
from the time it is applied, including the last week (3). Written informed 
consent was obtained from participants who participated in this study.

Statistical analysis
Data obtained were evaluated using the Statistical Package for Social 
Sciences version 20 (IBM SPSS Statistics; Armonk, NY, USA) package soft-
ware. A paired-sample t test was used for comparing the variables show-
ing normal distribution. All data were expressed as mean ± standard de-
viation, and p<0.05 values were considered statistically significant.

Results

A total of 131 sixth grade interns in the Atatürk University Medical 
Faculty voluntarily participated in the study. Of the participants, 
77 (58.8%) were males and 54 (41.2%) were females. The mean age 
was 24.64±2.34 years (min-max, 22–44), and the median age was 24 
years. The age distribution of the participants is shown in Table 2.

Eurasian J Emerg Med 2017; 16: 153-6
Koçak et al.
Anxiety and Depression on Intern Doctors154

Table 1. Inclusion and exclusion criteria

Inclusion criteria	 Exclusion criteria

1. Being volunteer to participate	 1. Not volunteering to 
in the study	 participate in the study

2. Having no hearing impairment	 2. Having impaired hearing

3. Being able to speak and read 	 3. Not being able to speak 
in Turkish	 and read in Turkish

4. Having stable vital signs	 4. Having no stable vital signs

	 5. Individuals with hormonal  
	 dysfunction

	 6. Individuals using steroid,  
	 anxiolytic, and sedative drugs

	 7. Individuals diagnosed with  
	 severe anxiety disorder, active  
	 psychosis, or dementia

	 8. Individuals with substance  
	 abuse

	 9. Individuals with any chronic  
	 disease

Table 2. Age distribution of the participants

Age, years	 Number of persons

22	 2

23	 35

24	 39

25	 29

26	 14

27	 6

28	 3

30	 1

34	 1

44	 1



The mean value of Beck depression scale on the first day was 
10.15±6.11 (min-max, 1–37) and median value was 9. The mean value 
of Beck depression scale on the last day was 6.37±4.79 (min, 0; max, 
23) and the median value was 5. This decrease in Beck depression 
scale mean values between the first and last day was statistically sig-
nificant (p<0.05).

The mean value of Beck anxiety scale of the participants on the first 
day was 9.02±7.25 (min-max, 0–33) and the median value was 7. The 
mean value of Beck anxiety scale on the last day was 4.69±4.85 (min-
max, 0–22) and the median value was 3. This decrease in Beck anxi-
ety scale mean values between the first and last day was statistically 
significant (p<0.05).

The mean value of DASS-42 of the participants on the first day was 
23.91±14.35 (min-max, 0–66) and the median value was 22. The 
mean value of DASS-42 scale on the last day was 15.31±12.13 (min-
max, 0–61) and the median value was 12. The difference was statisti-
cally significant (p<0.05).

We designed the tests to evaluate the diseases that are frequently 
encountered in emergency department; the mean score on the first 
day was 24.37±11.15 (min-max, 3–54) and the median score was 
23, while the mean value on the last day was 13.31±8.34 (min-max, 
0–43) with a median score of 12, and the difference was statistically 
significant (p<0.05). When the scores obtained from the tests were 
compared according to gender, no statistically significant differences 
were found between the two sexes (p>0.05).

The first and last day points obtained from the tests applied on the 
participants are summarized in Table 3.

Discussion

To our knowledge, this study is the first to investigate depression, 
anxiety, and stress levels of the medical faculty sixth grade students 
before and after EM internship. When the levels of these three factors 
were compared between the first and last days of the emergency 
department internship, the first day values were found to be higher 
than those of the last day, and the difference was statistically signif-
icant. We think that this may be because interns become stressed 
anticipating that a difficult environment they never knew and were 
unfamiliar is waiting them, and after 2 months spent in EM, they com-
prehend that it was not something to be feared owing to the expe-
rience they have gained. We have discussed the reasons for stress, 
anxiety, and depression before starting EM internship.

Changing environment
Today, stress, anxiety, and depression are recognized as general emo-
tional problems by many researchers. People often experience these 
three moods in daily life. Stress is the mildest and most common of 
these moods. It is described as the negative psychological or physi-
cal consequences of any external stimulus created by the individual. 
Evidently, although there are many factors that can cause stress in ev-
ery person’s daily life, being under the influence of stress varies from 
person to person. Numerous factors in daily life, such as natural di-
sasters, familial problems, economic concerns, professional troubles, 
problems experienced in traffic, and environmental factors may be 
a source of depression, anxiety, or stress (1). In our study, changing 
environment and being involved in a new environment and a more 
challenging professional tempo than other internships might have 
caused stress, anxiety, and depression in our participants.

Working in the field of health
Various studies have shown that health care workers are under se-
vere stress compared to other occupational groups (4). In health care 
organizations, depression symptoms may develop when appropriate 
coping mechanisms are not applied for stress resulting from daily 
events and the profession (5, 6). Medical faculty sixth grade is the 
preparation period for the medicine profession. Moreover, the in-
terns take the responsibility of a patient for the first time during EM 
internship. The interns who consider themselves more responsible 
for a patient for the first time might be more stressful, anxious, and 
depressive.

Violence in health
Studies have shown that violence occurs most commonly in the 
health care field compared to the other occupational areas. It has 
been reported that violence toward health care workers worldwide 
and in Turkey is a serious professional problem that needs to be em-
phasized (7). Violence incidents lead to long-lasting adverse effects 
on health care professionals, such as enervation, loss of labor, reduc-
tion in job satisfaction, anxiety, stress disorder, feeling of insecurity, 
depression, alcohol abuse, smoking, suicide, and deterioration in in-
terpersonal relations (8-13). It is known that exposure to violence is 
most often experienced in emergency services (14).

Increasing violent events towards the health care professionals that 
are most commonly experienced in emergency department might 
be a factor of anxiety and stress before the internship.

The challenges of working in emergency services
Emergency departments are an extremely stressful area of work by 
nature. Emergency physicians must make and apply quick and cor-
rect decisions. Therefore, EM is associated with specific problems 
and functioning compared to the other departments. EM clinics are 
and will continue to be one of the most exhausting units of hospitals 
in the conditions of our country. Emergency department is an area 
where many and different diseases are simultaneously encountered, 
and patients present with different complaints then previous patients 
(15). Even minor mistakes in emergency departments may cause se-
vere mortality and morbidity of the patients. However, the crowded 
environment of emergency departments always increases the prob-
ability of mistakes. Working conditions, overtime, and workload of 
physicians in emergency departments is another factor increasing 
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Table 3. Overall scores obtained from the stress, anxiety, and depres-
sion tests applied on the first and last days

	 Beck	 Beck	  
	 depression, 	 anxiety,	 DASS-42, 
	 mean ± 	 mean ±	 mean ± 
	 standard 	 standard	 standard 
	 deviation	 deviation	 deviation

Mean scores 
of the first day	 10.15±6.11	 9.06±7.25	 23.91±14.35

Mean scores 
of the last day	 6.37±4.79	 4.69±4.85	 15.31±12.13



stress and tension in the environment. Furthermore, emergency 
departments provide 24-hour service therefore  the emergency de-
partment staff continue to work on weekends and long public holi-
days. These reasons might be important factors affecting the levels of 
stress, anxiety, and depression in these participants who are part of 
emergency health care team during the 2-month internship period.
In our study, no statistically significant difference was found between 
the two sexes in the scores obtained from stress, anxiety, and depres-
sion on the first and last days of the internship. In general, women 
are more likely to be depressed (16). The reason for no significant dif-
ference found between the genders might be related to the source 
of stress arising from professional life rather than private life. The two 
sexes receiving educations in similar conditions during 6 years and 
having common concerns about the emergency department might 
have caused this result. Similar publications in the literature that 
have been conducted on populations similar to ours, supporting our 
hypothesis (1, 17).

Study limitations
Our work is single-centered study. Our study was relatively small 
number of participants and scope of a certain period.

Conclusion

Individuals may develop anxiety and depression due to many differ-
ent factors, including changing social environment, physical environ-
ment, emotional state and change of mental–biological functions. 
Medical faculty sixth grade students get high scores on the stress, 
anxiety, and depression scales before starting to EM internship due 
to many reasons, but the last day scores are decreased as a result of 
elimination of many factors that we think as a reason of this situation 
and by experiencing the good aspects of working in emergency de-
partments.
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“Code Blue” in Theory Versus Daily Practice: Data from a Secondary 
Care Hospital Short title: “Code Blue” in a State Hospital
Eylem Kuday Kaykısız, Ali Tongün, Mihriban Sönmezsoy, Ramazan Güven
Clinic of Emergency Medicine, Bitlis State Hospital, Bitlis, Turkey

Introduction

Hospital emergency codes are used worldwide to alert the staff for 
various emergency situations to reduce in-hospital deaths. Code 
blue systems are communication systems that ensure the most rapid 
and effective resuscitation of a patient in respiratory or cardiac arrest; 
however, personnel training and code procedures are important for 
those in charge of the code blue systems in the hospital. Each hos-
pital, as part of the disaster plan, establishes a policy to determine 
which units will provide personnel for code coverage.

In Turkey, hospitals have code blue teams to reduce preventable 
in-hospital deaths. Although education regarding the code blue 

team program has been provided in all hospitals, true code blue 
activations are rare. This study aimed to evaluate the true code 
blue rates and reasons for wrong code blue activations and to 
additionally investigate if there is a need for education regarding 
code blue or constitute another team to reduce code blue team 
efforts in hospital.

Materials and Methods

Study design
This study analyzed the code blue forms used between January 
1 and December 31 in 2016, and a self-administered structured 
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Abstract
Aim: Education regarding the code blue team has been provided in all hospitals, but the true code blue activation is rare. This study aimed to evaluate the 
true code blue rates and to investigate if there is a need for education regarding code blue or an additional team for reducing team efforts in hospitals.

Materials and Methods: In this cross-sectional study, the code blue reports of a secondary care hospital were retrospectively searched from the forms re-
corded, and a self-administered structured survey with health staff was developed to determine the knowledge level regarding code blue.

Results: In total, code blue was activated at 123 instances. Code blue had been mostly activated from the services (n=43). Twenty-two patients had been 
hospitalized; 34 of patients had been admitted to ICU; 19 patients had died; and the remaining 20 patients had been externed. The overall response times 
were <3 minutes in all code blue cases. In total, 120 staff members participated in the self-administered structured survey. Overall, 38 participants were 
identified in the moderate group and 82 in the adequate awareness group. There was no significant association between demographic characteristics and 
the status of awareness regarding the code blue system (p>0.05). 

Conclusion: The most significant problem is the number of inappropriate calls. To achieve a lower number of inappropriate calls, we must continue the 
periodic in-service basic life support training.

Keywords: Code blue, emergency code systems, health staff
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survey including 10 questions about the code blue system was 
conducted in our hospital. Our hospital deals with approximately 
60000 patients per month and has a code blue team composed 
of 2 experienced nurses and an intensive care unit (ICU) doctor 
for responding to all calls in all hospital areas except ICU and 
emergency rooms. A code blue is defined as any patient with an 
unexpected cardiac or respiratory arrest requiring resuscitation 
and activation of a hospital-wide alert. A wrong code is defined 
as a code activated for training or incorrectly dialing the number 
2222.

In our hospital, any health staff (doctor, nurse, or paramedics) 
can raise an order for code blue by dialing 2222. Subsequent-
ly, the code blue team that is responsible for that region arrives 
at the scene. After arriving to the scene, the order for code blue 
is terminated by the team leader by dialing the same number. 
All the information is recorded in code blue forms, for example, 
which parts of hospital activated the code blue; how many were 
incorrect or true codes; the results of patient’s last status (clas-
sified as exitus, transferred to another hospital, hospitalization, 
admission to ICU, and discharge); and the maximum number of 
arrivals evaluated from the code blue forms. In addition, a sur-
vey including 10 questions were obtained from the health staff 
to evaluate their level of knowledge regarding code blue system. 
The survey obtained from the health staff is shown in Figure 1.  
Questions were prepared by the investigators based on the Ameri-
can Heart Association (AHA) 2015 guidelines (prevailing at the time 
of study), with a maximum score of 10. Each answer was allotted 
one point, giving a total of 10 points for the survey. Participants 
with 0–5 points were classified into the weak awareness group; 
those with 6–8 points into moderate; and those with 9–10 points 
into the adequate awareness group. The results of the survey and 
evaluation of code blue forms were compared and the association 
between the level of theoretical knowledge and daily practice of 
health staff were evaluated.

Study duration
Between January 1 and December 31, 2016, the hospital’s code 
blue reports (Figure 2) were searched retrospectively, and data 
were collected from the recorded forms. Incomplete forms or the 
code blue alarms, which had been cancelled, were excluded from 
the study.

Statistical analysis
The data were recorded in a Microsoft excel file, and the data anal-
ysis was performed using the Statistical Package for the Social Sci-
ences for Windows, version 22.0 (IBM SPSS Statistics, Armonk, NY, 
USA). The differences between groups were compared by using 
Mann–Whitney U test and Kruskall–Wallis H test where appropriate. 
Data were shown as mean ± standard deviation or median (min-
max), where applicable. A p value <0.05 was considered statistically 
significant.

Ethics
This study has been approved by the ethics committee of Bitlis Eren 
University. The study was conducted in accordance with the princi-
ples of the Declaration of Helsinki. Written informed consent was ob-
tained from all the participants.

Results

Code blue was activated at 123 instances throughout the study peri-
od. Of these, 28 were excluded because of a wrong call. The evalua-
tion of the characteristics of the remaining 95 code blue calls accord-
ing to location showed that code blue was activated mostly from the 
services (n=43) and followed by polyclinics (n=23), phlebotomy units 
(n=13), and radiology department (n=11; Table 1).

The evaluation of the distribution of the final status of patients 
showed that 22 patients had been hospitalized (23%); 34 had been 
admitted to the ICU by a successful intervention (35%); 19 were exi-
tus (20%); and the remaining 20 (22%) were externed from the emer-
gency department with an appropriate treatment or a confirmation 
regarding the rejection of treatment (Table 2).

The overall response times after the code blue activation were <3 
minutes in all code blue cases. In total, 120 health staff participated 
in the self-administered structured survey; 32 of these (27%) were 
males and 88 (63%) were females.

According to the code blue activation status, 40% of participants 
(n=48) have activated and 60% (n=72) have never activated the 
code blue previously. Additionally, 38 participants (32%) have re-
suscitated a patient with cardiac or respiratory arrest; however, 82 
of these (68%) have never resuscitated previously. The evaluation 
of the education status of participants showed that 26% (n=32) 
were high school graduates; 15 (n=18) had an associate’s degree; 
52% (n=62) were undergraduates; and 7% (n=8) were postgrad-
uates.

According to the running period as a health staff; the percentage of 
health staff for 1 year was 13% (n=16); for 2–5 years was 55% (n=66); 
for 6–10 years was 20% (n=24); and for >10 years was 12 % (n=14; 
Table 3).

Overall, 38 participants (32%) were located in the moderate group 
and 82 (68%) in the adequate awareness group. There was no statisti-
cally significant association between sex, code blue activation status, 
resuscitation status to a patient with cardiac or respiratory arrest sta-
tus, running period as a health staff of participants, and the status of 
awareness regarding the code blue system (p>0.05).

Discussion

Code blue is generally used to indicate a patient requiring resusci-
tation or otherwise in need of immediate medical attention, most 
often due to respiratory or cardiac arrest that is common in hospi-
tal areas; delayed treatment is associated with a lower survival rate 
(1). There are various studies regarding this issue in literature (2-4). 
In total, 231 of 311 patients’ code blue calls were inappropriate in 
a study performed by Kaernested et al. (5). Conversely, in a study 
performed by Herrera et al. (6) this rate was 11%. Canural et al. (7) 
reported that 61% of code blue calls had not been in a life-threat-
ening situation. However, in our study, the rate of wrong calls was 
22%; the rate of patients not in a life-threatening situation was 
45%. Our data are compatible with some of the data because of 
various rates reported previously in literature. Despite organizing 
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periodic training and education for the code blue system, the rate 
of wrong code blue calls rate was high. The reason of this may be 
that the staff may have initiated the code blue process under any 
dangerous and at-risk situations. Moreover, the reason for this was 
observed as pressure on the hospital staff by the patients’ relatives 
who are highly sensitive of seeking emergency medical care for 
the patient.

The overall response times after the completion of announcement 
were reported as 105 seconds in a study by Eroglu et al. (8); 6 minutes 
in a study by Canural et al. (7); 2.17 minutes in a study by Bal et al. (9); 
4,31 minutes in a study of Bayramoglu et al. (10); and <1 minute in 
study of Ezquerra Garcia et al. (11). Here, the time was <3 minutes. 
Because of the retrospective nature of the study, the mean response 
time was not determined. However, according to the data from the 
forms, this time was <3 minutes in all code blue calls. Ideally, the code 
blue team should arrive at the scene in approximately 3–5 minutes. 
In some studies, this time surpasses 5 minutes. This situation may 
originate due to the wide space of the hospital or inadequate num-
ber of members of code blue team. For this reason, constitute further 
code blue team and assign to different location of hospital may be a 
solution.

Most of the calls (43%) were made from the services according to the 
locations of the calls and followed by polyclinics, phlebotomy units, 
and radiology department. Similarly, Bayramoglu et al. (10) reported 
that most of calls had been made from services. Phlebotomy units 
were in the first line according to Eroglu et al. (8). The code blue sys-

tem does not work in ICU s and emergency department with critically 
ill patients. The most critically ill patients in the remaining population 
are found in services. This may be a reason for most calls being made 
from services.

According to the final status of the patients, Aune et al. (12) reported 
a discharge rate of 29% in hospital cases and this rate was reported 
as 29,5% by Bayramoglu et al. (10). Bal et al. (9) reported that 137 
cases were coded, 90 of these survived, but the number of ICU deaths 
were unknown. In our study, we found that 23% of patients had been 
hospitalized; 35% of patients had been admitted to ICU; 20% of pa-
tients had been exitus, and the remaining 22% of patients had been 
externed from the emergency department with an appropriate treat-
ment or a confirmation regarding the rejection of treatment. Howev-
er, the total death rate was 20% and the survival was 80%. Unfortu-
nately, because of the retrospective nature of the study, the number 
of ICU deaths is unknown.

We aimed to determine the level of awareness regarding the code 
blue system of the health staff with a self-administered structured 
survey and investigated whether the factors influencing the level of 
knowledge have been present in this study. The results indicated that 
all participants scored ≥6 points. Here, we concluded that the level of 
awareness of health staff is adequate. Despite the improved results, 
the rate of patients experiencing a life-threatening condition among 
those evaluated with a code blue call is only 45% in the same hospital 
for the last year, and this rate is quite low when compared with the 
theoretical level of knowledge. The reason for inadequate application 
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PROPOSALS	 TRUE	 FALSE	 DON'T KNOW

Code blue only activates in cardiac or respiratory arrest.

Respiration and circulation control must control to activate code blue in patients  
in syncope,

Code blue team is waited for CPR in patients with cardiopulmonary arrest.

Code blue mist be activated in patiens with epileptic seizures.

Code blue team must arrived to scene in max 3-5 minutes.

Code blue must activates in patients with hypotension in hospital.

Punishment are applied to individual activated code blue unnecessaryly.

Security personnel must take precautions to interfered by code blue team.

Any health staff can give an order for code blue by phone by dialling 2222 and  
after arriving to the scene, order for code blue is terminated by team leader by  
phone dialling same number.

Code blue activation must be terminated as soon as possible if it is unnecessary code.

Sex?

What's the code blue number?

Have you ever dialled code blue number?

Have you ever ressuciated a patient with cardiac or respiratory arrest?

What is your education status?

How long have you served as a health staff?

Figure 1. Questionnaire form obtained from the health staff



in daily practice of health staff may originate from the pressure of the 
patients’ relatives as stated above or the lack of awareness regarding 
stress management of the health staff not accustomed working in 
the emergency department.

According to the results of our study, it is clearly seen that simulated 
practice should enhance along with theoretical education to achieve 
a lower number of inappropriate calls.

Study limitations
The low number of participants and code blue activation instances 
are the limitations of the study. In addition, because of the retro-
spective nature of the study, the forms included incomplete infor-
mation and long-term mortality could not be determined. Another 
limitation is that the number of health staff with a post graduate 
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CODE BLUE INTERVENTION FORM

Name-surname

T.C. identification number		  Location:

Sex			   Date:

Date of birth

Calling time

İntervention time

Total response time

İnitial evaluation		  Consciously	 Yes	 No

		  Breathing	 Yes	 No

		  Circulation	 Yes	 No

CODE BLUE TEAM INTERVENTIONS

Respiratory support with balloon mask monitorization

Opening intravenous access

Administration of intravenous drug		  Others

Entubation

Defibrillation

The time of termination of CPR	 Spontaneous circulation	 Yes

			   No

The time of awakening

Other results	 Exitus	 Transferred to ICU	 Hospitalization	 Externed	 Denied of treatment

Taem Leader			   Other staff

1.................................................................................. signature	 1.................................................................................. signature

			   2.................................................................................. signature

			   3.................................................................................. signature

Figure 2. Code blue forms of the hospital

Table 1. Call distribution according to location

	 n	 %

Polyclinics	 23	 24

Service	 43	 45

Phlebotomy rooms	 13	 14

Radiology department	 11	 12

Others	 5	 5

Total	 95	 100

Table 2. Distribution of the final status of patients

	 n	 %

Hospitalization	 22	 23

Admission to ICU	 34	 35

Exitus	 19	 20

Denial to treatment	 10	 11

Externed	 10	 11

Total	 95	 100

ICU: intensive care unit



degree was limited. Thus, the association between the education 
status and code blue theoretical knowledge could not evaluated 
correctly. Prospective and multicenter studies with larger groups 
are needed.

Conclusion

The most significant problem of the current system is the number of 
inappropriate calls. To achieve a lower number of inappropriate calls, 
we must ensure periodic, in-service, basic life support training.
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	 Adequate awareness	 Moderate awareness 
	 group (68%) n=82	 group (32%) n=38

		  n	 %	 n	 %

Sex	 Male	 20	 24	 12	 32

	 Female	 62	 76	 26	 68

Code blue activation status	 Yes	 32	 40	 16	 42

	 No	 50	 60	 22	 58

Status of intervention to arrest	 Yes	 28	 34	 10	 26

	 No	 54	 66	 28	 74

Education status	 High school	 20	 24	 12	 32

	 Associate degree	 12	 15	 6	 16

	 Under graduate	 42	 51	 20	 52

	 Post graduate	 8	 10	 -	 -

Running time for a health staff (years)	 0-1	 8	 10	 8	 21

	 2-5	 46	 56	 20	 53

	 6-8	 16	 19	 8	 21

	 >10	 12	 15	 2	 5

Table 3. The characteristics of health staff participated in the questionnaire
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The Relationship between Age and Affected Cerebral Vessels in 
Ischemic Stroke Patients
Mahmut Arda Çınarlık
Department of Emergency Medicine, University of Health Science Okmeydanı Training and Research Hospital, İstanbul, Turkey

Introduction

Stroke stands for a focal neurologic syndrome that occurs suddenly 
due to cerebrovascular disease (1). World Health Organization de-
fines stroke as “Suddenly occurred symptoms due to focal or global 
malfunctions of cerebrum that might result in death” (2, 3). Almost 
80%–85% of stroke cases are with ischemic origin, and 10%–15% of 
them are hemorrhagic (2).

Despite all successful improvements of its treatment, acute stroke is 
still the third most common reason of mortality and morbidity after 

heart diseases and malignancy (3, 4). Besides its mortality, it causes 
economic and psychosocial outcomes that affect individuals, fami-
lies, and communities. For these reasons, prevention and treatment 
of stroke is an important public health problem.

Risk factors of ischemic cerebral vascular diseases such as diabetes 
mellitus, hypertension, atrial fibrillation, smoking, and coronary ar-
tery diseases are well-defined by too many international multicentric 
researches (5).

Recent studies suggest new approaches to acute ischemic stroke in 
early stages that decrease rates of mortality and morbidity due to 
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Abstract
Aim: This study aimed to analyze the relationship between the age and the radiological findings in patients who admitted to University of Health Science 
Okmeydani Training and Research Hospital Emergency Department with cerebrovascular disease between January 2015 and January 2016. Ischemic stroke 
has a major importance due to its high mortality and morbidity. Ischemic stroke is the third leading reason of deaths in the world. It is also an important 
reason for long-term disability besides mortality.

Materials and Methods: This study is a retrospective study and covers 352 patients who admitted to our Emergency Department with cerebrovascular 
disease between January 2015 and January 2016.

Results: Patient information system was searched as covering the study period. Information of age and radiologically affected cerebral artery at first admis-
sion were recorded. Obtained data were recorded in study form. With our analysis, we detected meaningful relationship between the age and the posterior 
circulation ischemic stroke. The study was performed with 352 patients in University of Health Science Okmeydani Training and Research Hospital between 
January 2015 and January 2016. Quantitative data were reported as average ± standard deviation; and categorical data were reported as number or percent-
age. In all statistical analysis, p<0.05 was accepted as statistically meaningful difference. SPSS 22 for Windows was used for statistical analysis.

Conclusion: In our study, we detected a meaningful relationship between the age and the posterior circulation ischemic stroke similar to the literature. 
Additionally, in the result of our study, we detected posterior circulation strokes are younger than middle cerebral artery and anterior cerebral artery strokes.

Keywords: Age, cerebrovascular circulation, ischemia, stroke
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stroke, and we assume that knowing the effects of risk factors on 
prognosis and treatment of acute strokes will contribute to decreas-
ing mortality and morbidity levels of patients who are managed in 
the emergency department.

There are several studies on all the risk factors, but there is limited 
source of studies that shows the relationship between age and af-
fected vessels in ischemic stroke.

In this study, we aimed to analyze the relationship between age 
and the affected cerebral vessels by using both clinical records and 
radiological findings in patients who admitted to our emergency 
department with ischemic stroke between January 2015 and Jan-
uary 2016.

Materials and Methods

Patients admitted to our training and research hospital emergency 
department between January 2015 and January 2016 who has one 
of the I63, I64, I65, I66, I67, I68, I69, and G46 diagnoses codes inside 
ICD-10 medical coding system were included in this retrospective 
study. Approval was obtained from the Institutional Ethics Board be-
fore beginning the study.

Hospital electronic medical record system and hospital archive files 
were used to get information about patients’ clinic and radiologic 
findings. All patients older than 18 years and diagnosed and coded 
to ICD-10 system with ischemic stroke were included in this study.

Patients diagnosed with hemorrhagic infarct were excluded. Patients 
who had no radiological finding on their diffusion magnetic reso-
nance imaging (MRI) imaging and whose ischemic lesion could not 
exactly define which cerebral vessel it belongs to were also excluded. 
Some of the patients had more than one cerebral vessel affected and 
hence were excluded from this study.

Under these certain criteria, included patients were grouped as: an-
terior cerebral artery (ACA) affected, middle cerebral artery (MCA) 
affected, and posterior circulation (P. Cir.) affected.

Statistical analysis
Statistical analysis was performed by using IBM Statistical Package 
for the Social Sciences (IBM SPSS Statistics, Armonk, NY, USA) 22 for 
Windows. The normality of distribution was assessed with Shapiro–
Wilks test. To compare groups, the Mann-Whitney U test was used 
for the analysis of non-parametric continuous variables. The Pearson 
correlation test was used for the detection of correlation between 
quantitative variables. Chi-square test was used for the detection 
of correlation between qualitative variables. The cut-off values of 
parameters were identified using the analysis of receiver operating 
characteristic (ROC) curves for the differentiation of groups. For all 
statistical tests performed, p<0.05 was considered to be statistically 
significant.

Results

For the time period of our study’s retrospectively analyzed data, be-
tween the age of 20 and 95 years, 352 patients were admitted to our 
emergency department with diagnosis of acute ischemic stroke and 
were included in our study according to the inclusion criteria.

A total of 164 (46.6%) of the analyzed stroke patients had affected 
vessel in P. Cir, 146 (41.5%) had MCA affected, and 42 (11.9%) had 
ACA affected. Median age of patients was 70 years (Figure 1).

Figure 1. Image showing affected vessels’ distribution in ischemic 
stroke
P. Circ.: Posterior Circulation; ACA: Anterior Cerebral Artery; MCA: Middle Cerebral Artery

ACA
11.9%

MCA
41.5%

P. Circ
46.6%

 	  			   ACA			   MCA			   P.CIRC.	 p

Age 		  Mean±SD		  71.3±13.2			   68.4±13.9			   65.2±14.4

		  Med (Min-Max)	 75	 36.0-88.0		  70	 24.0-95.0		  66	 20.0-94.0	 0.010

Age 	 20-29	 n-%		  0	 0.0%		  3	 2.1%		  1	 0.6%

	 30-39	 n-%		  1	 2.4%		  1	 0.7%		  4	 2.4%

	 40-49	 n-%		  3	 7.1%		  10	 6.8%		  22	 13.4%

	 40-59	 n-%		  3	 7.1%		  21	 14.4%		  28	 17.1%

	 60-69	 n-%		  7	 16.7%		  34	 23.3%		  38	 23.2%

	 70-79	 n-%		  15	 35.7%		  40	 27.4%		  39	 23.8%

	 80-89	 n-%		  13	 31.0%		  32	 21.9%		  29	 17.7%

	 90 ≤	 n-%		  0	 0.0%		  5	 3.4%		  3	 1.8%

Kruskal-wallis (Mann-Whitney U test).  P. Circ.: Posterior Circulation; ACA: Anterior Cerebral Artery; MCA: Middle Cerebral Artery

Table 1. Relationship between age and affected vessels in ischemic stroke
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The ACA-affected group had the highest median value of age with 
75, followed by the MCA-affected group with a median value of 70. 
The P. Cir group had the lowest median value with 66. Results of sta-
tistical analyses of the data showed that ages of P. Cir patients were 
significantly lower than ages of both the MCA and ACA patients 
(p<0.05) and that the ages of the MCA-affected patients were signifi-
cantly lower than ACA-affected patients (p<0.05) (Table 1).

Discussion

It is a fact that more than 70% of stroke patients are older than the 
age of 65 years (6). In several studies, the mean value of stroke pa-
tients’ ages was analyzed. It was found to be 70±11 years by Yoneda 
et al. (7), 65.3±8.2 years by Reganon et al. (8), 64±3 years by Williams 
et al. (9), 63.5±13.6 years by Hakbilir et al. (10), and 68.6±14.6 years by 
Gürger at al. (11) Our study supported these numbers with mean age 
value of 67.3±14.2 years.

Although according to a study made by Kumral et al. (12) in 2002, 
the MCA-affected group were two-thirds of all analyzed patients, and 
it is responsible for 90% of anterior circulation infarcts; in our study, 
MCA-affected patients were only 41.5% of all ischemic stroke pa-
tients. Unlike this particular study, the ACA-affected group had the 
highest mean value of age with 71.3±13.2 years. In the same study, 
isolated ACA-affected patients were 3%, but in our study, ACA-affect-
ed patients had higher rate among all ischemic stroke patients with 
11.9%.

Musolino et al. (13) found that P. Cir infarcts ratio among young adult 
patients were significantly higher than older patients. Our findings 
supported that study. We found that mean age value of P. Cir–af-
fected ischemic stroke patients was 65.2±14.4 years and just like the 
study referenced above, P. Cir–affected patients were significantly 
(p<0.05) younger than ACA- and MCA-affected patients.

Study limitations
The limitations of this study were in common with other radiological 
imaging–based studies. Difficulty to have exact definitions of some 
radiological images and poor quality of imaging due to multiple fac-
tors have limited our study.

Conclusion

Our study showed that younger ischemic stroke patients are much 
likely to have their P. Cir cerebral vessels affected. After all neurolog-
ical examinations made, emergency physicians should keep in their 
minds that it is much possible for younger patients to have P. Cir 
infarcts, and due to its higher mortality and morbidity, clinical deci-
sions have to be made quickly.

Although there are several numbers of studies that are based on clin-
ical findings of ischemic stroke patients, there are very limited isolat-
ed studies that analyzed affected vessels according to radiological 
findings. And some significant differences were observed between 

our study and referenced studies above. So, it is required to make 
more studies that are based on radiological finding instead of clinical 
findings to have a common idea about ischemic stroke patients.
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Prognostic Value of the Neutrophil–Lymphocyte and Platelet–
Lymphocyte Ratios in Predicting One-Year Mortality in Patients with 
Hip Fractures and Aged Over 60 Years
Emine Emektar, Şeref Kerem Çorbacıoğlu, Seda Dağar, Hüseyin Uzunosmanoğlu, Tuba Şafak, Yunsur Çevik
Clinic of Emergency Medicine, Keçiören Training and Research Hospital, Ankara, Turkey

Introduction

Since the human lifespan has increased in recent years, there has 
been an increase in the geriatric population. Hip fractures, which are 
commonly seen among the elderly, are injuries with high mortality 
and morbidity rates, resulting due to the limited physiological re-
serves of the elderly, their preoperative medical conditions, trauma, 
and major surgical combinations (1, 2). The average lifespan among 
the elderly who received treatment for hip fractures is shorter than 
the lifespan of those who did not receive treatment in the same age 
group (3). Except for the direct effect of trauma, reactions, such as 
systemic inflammatory response syndrome, might develop in pa-

tients with hip fractures in a manner similar to that for multi-trauma 
patients; this is considered a significant mortality factor for the pa-
tient group involved. Therefore, considering the factors that might 
be related to the degree of the inflammatory response in patients 
with hip fractures could give an idea regarding mortality (4). 

The white blood cell (WBC) count is regarded a well-defined inflam-
matory indicator and/or stress indicator, whereas the neutrophil–
lymphocyte ratio (NLR), which is calculated through the division 
of absolute neutrophil count by absolute lymphocyte count, is as-
serted to be a new indicator of the inflammatory response. A high 
correlation has been detected between the NLR and acute coronary 
syndrome, non-ST myocardial infarcts, ischemic and hemorrhag-
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Abstract
Aim: In this study, we aimed to determine the effect of neutrophil–lymphocyte ratio (NLR) and platelet–lymphocyte ratio (PLR) on one-year mortality in 
patients with hip fractures and aged over 60 years.

Materials and Methods: The S72.00, S72.10, and S72.20 codes were screened according to International Classification of Disease-10, and 560 patients were in-
cluded as cases of hip fractures. Blood counts on admission and clinical data were obtained from medical data. Predictors of one-year mortality were evaluated.

Results: In total, 116 out of 560 patients (20.7%) included in the study died during the one-year follow-up. When the patients’ characteristics were compared 
according to one-year mortality (survivor and non-survivor groups), significant differences were detected for age, lymphocyte count, NLR, and PLR (p<0.05). 
When a Cox regression model was created to assess the factors predicting one-year mortality, the hazard ratios of NLR and PLR were 1.059 (1.022–1.097, 
p=0.002) and 0.997 (0.994–0999, p=0.01), respectively.

Conclusion: In the study, in predict mortality among patients aged over 60 years and who had hip fractures, the NLR and PLR were observed to be higher 
in the survivor group than in the non-survivor group. However, when the specificity of these values is considered, it is obvious that they are not sufficiently 
reliable for clinical use.

Keywords: Hip fracture, neutrophil–lymphocyte ratio, platelet–lymphocyte ratio, one-year mortality
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ic strokes, pulmonary embolisms, and several types of cancer (5-
7), while the platelet–lymphocyte ratio (PLR) is calculated through 
the division of absolute platelet count by lymphocyte count. The 
PLR has been claimed to have potential as a marker to help identi-
fy thrombotic activity and inflammation in certain oncological and 
cardiac diseases (8, 9). In previous studies, a number of factors in hip 
fractures that could lead to mortality have been analyzed. However, 
there are a limited studies show that the subtypes of leukocyte and 
thrombocyte counts, especially NL and PL, are associated with severe 
clinical conditions and mortality in major surgical procedures in the 
literature (10-12). In this study, we aimed to determine the prognos-
tic value of the NLR and PLR on one-year mortality in patients who 
have hip fractures and aged over 60 years. 

Materials and Methods

Study population
This retrospective, case-control study was designed after obtaining 
approval by the local ethics committee. The diagnostic codingof 
patients who were admitted to the emergency department (ED) of 
a training and research hospital between January 2009 and March 
2015 was screened from the electronic database of the hospital. 
The diagnostic coding was performed by scanning the Internation-
al Classification of Disease-10 (ICD-10) codes on patients with the 
S72.00 (femur neck fracture, closed), S72.10 (pertrochanteric frac-
ture, closed), and S72.20 (subtrochanteric fracture, closed) codes. We 
obtained death data of patients from the national death notification 
system. Those with high-energy trauma, a hematological disease, an 
infectious and inflammatory disease, a recent myocardial infarction, 
severe renal disease (glomerular filtration rate<30 mL/min), severe 
liver disease, immunosuppression, and a history of malignancy and 
those aged under 60 years were excluded from the study. Overall, 
694 patients were found to have the three ICD codes (S72.00, S72.10, 
S72.20); 134 patients were excluded (56 patients aged <60 years, 27 
patients had missing data, 18 had high-energy trauma, 2 had active 
malignancy, 28 had chronic renal failure, and 3 had severe liver dis-
ease). Finally, 560 patients were included in the study for statistical 
analyses (Figure 1).

Data collection 
The demographic data of the patients, whole blood count parame-
ters obtained on admission [such as WBC count, NLR, red blood cell 
distribution width (RDW), hemoglobin level, platelet count, PLR, 
and mean platelet volume (MPV)], fracture types of the patients, 
duration of hospital stay, and comorbidities and their outcomes at 
the hospital (discharge, death) were recorded in study forms. It was 
obtained from Public Health Association death notification system 
whether patients are survived at present. The patients were divided 
into two groups as survivor and non survivor according to one year 
mortality.

Laboratory parameters
The laboratory results were evaluated according to the first venous 
blood samples taken on admission to the ED. Total blood cell counts 
and its subtypes were analyzed using an automated blood cell count-
er (Cell-dyn, 3700, Abbott, USA). The NLR was calculated as the ratio 
of the neutrophil count to the lymphocyte count, and the PLR was 
calculated as the ratio of platelet count to lymphocyte count.

Statistical analysis
Statistical analyses were performed using Statistical Package for 

the Social Sciences 15.0 (SPSS Inc.; Chicago, IL, USA). Demograph-
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Figure 1. Flow chart of patients

Patients presented to ED with hip fractures
(n: 694)

Survivor (one-year)
n: 444 patients

Excluded Patients (n: 134)
•	 <60 year-old (n: 56)
•	 Chronic renal disease (n: 28)
•	 High energy trauma (n: 18)
•	 Severe liver disease (n: 3)
•	 Active malignancy (n: 2)
•	 Missing data (n: 27)

Non-survivor (one-year)
n: 166 patients

Patients with hip fractures were included for statistically analyses
(n: 560)

Table 1. Demographics and some laboratory findings of the patients 
[median (IQR 25%–75%)]

Age (years)	 80 (74–85)

Sex (female), n (%)	 348 (62.1)

Comorbidities, n (%) 

Hypertension	 264 (47.1)

Congestive heart failure	 24 (4.3)

Chronic renal disease	 27 (4.8)

Diabetes mellitus	 121 (21.6)

Coronary artery disease 	 98 (17.5)

Hemoglobin level (g/dL)	 11.8 (10.5–13.1)

WBC count (103/µL)	 9.9 (7.8–12.1)

Neutrophil count (103/µL)	 7.8 (5.8–10.3)

Lymphocyte count (103/µL)	 1.2 (0.8–1.6)

Red blood cell distribution width (%)	 14.9 (13.9–16.4)

Platelet count (103/µL)	 212 (169–257)

Mean platelet volume (fL)	 8.3 (7.7–9)

NLR		  6.7 (4–11)

PLR 		  181 (126–256)

Type of fracture, n (%)

Head	 9 (1.6)

Neck	 424 (75.7)

Perthrochanteric	 127 (22,7)

30-day mortality, n (%)	 27 (4.8)

One-year mortality, n (%)	 116 (20.7)

IQR: interquartile range; NLR: neutrophil–lymphocyte ratio; PLR: platelet–
lymphocyte ratio; WBC: white blood cell



ic data related to the patients were expressed as number, percent-
age, median values, and interquartile range (IQR, 25%–75%). The 
Kolmogorov–Smirnov test was used to assess the normal distribu-
tion of the variables. Non-parametric parameters were analyzed 
using the Mann-Whitney U test. To determine the cut off values of 
the NLR and PLR between the survivor and non-survivor groups, 
a receiver operating characteristic (ROC) curve was generated, 
and the area under curve (AUC) was calculated. Multivariate Cox 
regression models were used to evaluate the relationship of one-
year mortality with the NLR and PLR. Age, sex, comorbidities, he-
moglobin level, WBC count, lymphocyte count, neutrophil count, 
MPV, RDW, and the type of fracture were included multivariate 
Cox regression model. Finally, for two groups, which were created 
according to the cut off values of NLR and PLR, survival rates were 
calculated using the Kaplan–Meier curve for one-year mortality. 
The 95% confidence intervals (95% CIs) were calculated whenever 
appropriate, and a p value of <0.05 was considered statistically 
significant.

Results 

A total of 560 patients diagnosed with femur fractures were included 
in the study for statistical analyses; 348 patients (62.1%) were women 
and median age of all patients was 80 years (IQR, 25%-75%, 74-85). 
The median NLR and PLR were 6.7 (4-11) and 181 (126-256), respec-

tively. In total, 27 patients (4.8%) died within 30 days and 116 (20.7%) 
died within 1 year. The demographics and some laboratory results of 
all patients are shown in Table 1. 

When patients’ characteristics were compared according to the 
one-year mortality of patients (survivor–non-survivor), significant 
differences were detected for age, lymphocyte count, the NLR, 
and the PLR (p<0.05). While the median NLR was 6.6 (3.9-10.9) in 
the survivor group, it was 7.2 (4.7-12.2) in the non-survivor group 
(p=0.04). While the median PLR was 178 (119-248) in the survivor 
group, it was 197 (140–289) in the non-survivor group (p=0.02) 
(Table 2).

Laboratory parameters
The cutoff NLR was obtained regarding the differences between 
the survivor and non-survivor groups using ROC analysis. For 
the NLR, the AUC was estimated as 0.56 (95% CI, 0.50–0.61), and 
the best cutoff NLR was 3.9 (sensitivity, 80%; specificity, 25%) 
(Table 3, Figure 2). 

When survival rates were calculated using the Kaplan–Meier curve 
for one-year mortality according to cutoff NLR (3.9), the estimated 
mean of survival day was 314 (95% CI, 295-332) in patients with an 
NLR of <3.9 and the estimated mean of survival day was 306 (95% 
CI, 295-316) in patients with an NLR of >3.9. However, the difference 
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		  Survivor	 Non-survivor	 p 

Age (years)	 80 (74–84)	 83 (77–87)	 <0.001*

Sex (female), n (%)	 282 (63.5)	 66 (56.9)	 0.1

Comorbidities, n (%) 	

Hypertension	 205 (46.2)	 59 (50.9)	 0.3

Congestive heart failure	 15 (3.4)	 9 (7.8)	 0.03*

Chronic renal failure	 22 (5.0)	 5 (4.3)	 0.7

Diabetes mellitus	 103 (23.2)	 18 (15.5)	 0.07

Coronary artery disease 	 72 (16.2)	 26 (22.4)	 0.1

Hemoglobin level (g/dL)	 11.8 (10.5–13.1)	 11.9 (10.3–13.1)	 0.5

WBC count (103/µL)	 10 (7.9–12.1)	 9.8 (7.7–12.1)	 0.8

Neutrophil count (103/µL)	 7.8 (5.7–10.3)	 7.8 (5.9–10.1)	 0.6

Lymphocyte count (103/µL)	 1.2 (0.9–1.6)	 1 (0.7–1.4)	 0.004*

Red blood cell distribution (%)	 14.8 (13.8–16.3)	 15 (14.1–16.5)	 0.1

Platelet count (103/µL)	 214 (172–257)	 206 (159–263)	 0.3

Mean platelet volume (fL)	 8.3 (7.7–9)	 8.2 (7.6–9)	 0.5

NLR		 6.6 (3.9–10.9)	 7.2 (4.7–12.2)	 0.04*

PLR		  178 (119–248)	 197 (140–289)	 0.02*

Type of fracture, n (%)

Head	 6 (1.4)	3 (2.6)

Neck	 336 (75.7)	 88 (75.8)	 0.5

Perthrochanteric	 102 (23)	 25 (21.6)

*p<0.005. IQR: interquartile range; NLR: neutrophil–lymphocyte ratio; PLR: platelet–lymphocyte ratio; WBC: white blood count

Table 2. Patients’ characteristics according to long-term (one-year) mortality [median (IQR 25%-75%)]



between the groups was not statistically significant (log-rank test, 
1.025; p=0.3) (Figure 3). 

When the Cox regression model was created to assess the factors 
predicting one-year mortality, the hazard ratio (HR) of the NLR was 
1.059 (1.022-1.097; p=0.002; Table 4). 

Platelet–lymphocyte ratio
The cutoff PLR was obtained regarding the differences be-
tween the survivor and non-survivor groups by ROC analysis. 
For the PLR, the AUC was measured as 0.56 (95% CI, 0.50-0.62), 
and the best cutoff PLR was 131 (sensitivity, 80%; specificity 
30%) (Table 3, Figure 2). 

Eurasian J Emerg Med 2017; 16: 165-70
Emektar et al.
Neutrophils and Lymphocytes in Hip Fractures168

Figure 2. ROC curve of the NLR and PLR to predict mortality
NLR: neutrophil–lymphocyte ratio; PLR: platelet–lymphocyte ratio; ROC: rece-
iver operating characteristic
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Figure 3. Comparison of Kaplan–Meier survival curves of the NLR
NLR: neutrophil–lymphocyte ratio
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Figure 4. Comparison of Kaplan–Meier survival curves of the PLR
PLR: platelet–lymphocyte ratio
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Table 3. Prediction performance of the NLR and PLR for long-term 
(one-year) mortality

		  NLR	 PLR 
		  (Cut-off: 3.9)	  (Cut-off: 131)

Sensitivity	 80 (71–87)	 80 (71–87)

Specificity	 25 (20–28) 29 (25–33)	

Positive likelihood ratio	 1.06 (0.96–1.18)	 1.13 (1.02–1.26)

Negative likelihood ratio	 0.81 (0.5–1.21)	 0.68 (0.4–1)

Accuracy	 56 (50–61)	 56 (50–62)

NLR: neutrophil–lymphocyte ratio; PLR: platelet–lymphocyte ratio

Table 4. Cox regression model to predict long-term (one-year) mortality

		  Wald	 p value	 HR (95% CI)

Age (years)	 8.89	 0.03	 1.03 (1.01–1.06)

Sex		  1.15	 0.2	 0.7 (0.5–1.1)

Comorbidities, n (%) 

Hypertension	 1.06	 0.3	 1.2 (0.8–1.6)

Congestive heart failure 	 2.24	 0.1	 1.7 (0.8–3.5)

Chronic renal failure	 0.03	 0.8	 0.9 (0.3–2.2)

Diabetes mellitus	 4.04	 0.04	 0.5 (0.3–0.9)

Coronary artery disease	 2.95	 0.08	 1.4 (0.9–2.3)

Hemoglobin level (g/dL)	 0.001	 0.9	 0.9 (0.8–1.1)

WBC count (103/µL)	 0.58	 0.4	 1 (1-1)

Neutrophil count (103/µL)	 0.08	 0.7	 1 (1-1)

Lymphocyte count (103/µL)	 0.40	 0.52	 1 (1-1)

Red blood cell distribution (%)	 0.83	 0.36	 1.04 (0.9–1.1)

Platelet count (103/µL)	 3.55	 0.06	 1 (1-1)

Mean platelet volume (fL)	 0.17	 0.67	 0.9 (0.7–1.1)

NLR		  9.97	 0.002	 1.05 (1.02–1.09)

PLR		  6.01	 0.01	 0.997 (0.994–0999)

Type of fracture	 1.04	 0.7	 2.2 (0.4–11.5)

CI: confidence interval; HR: hazard ratio; NLR: neutrophil–lymphocyte ratio; 
PLR: platelet–lymphocyte ratio; WBC: white blood cell



When survival rates were calculated using the Kaplan–Meier curve for 
one-year mortality according to the cutoff PLR (131), the estimated 
mean of the survival day was 325 (95% CI, 310-340) in patients with a PLR 
of <131 and the estimated mean of survival day was 301 (95% CI, 290-
312) in patients with a PLR of >131. The difference between the groups 
was statistically significant (log-rank test, 4.204; p=0.04) (Figure 4). 

When the Cox regression model was created to assess the factors 
predicting one-year mortality, the HR of the PLR was 0.997 (0.994-
0999, p=0.01) (Table 4).
 
Discussion

In the study, wherein we researched the NLR and PLR for predicting 
mortality among patients aged over 60 years and who had hip frac-
tures, both NLR and PLR were observed to be higher in the survivor 
group than in the non-survivor group. However, when the specificity 
of these values is considered, it is obvious that these values are not 
sufficiently reliable for clinical use. Likewise, according to the cut off 
values, which were determined using ROC analysis, when the survey 
of the patient groups were evaluated using Kaplan–Meier life anal-
ysis in terms of one-year mortality, there were no differences in the 
survey based on the NLR, whereas there was a statistical difference 
based on the PLR. However, we believe that this difference does not 
contribute significantly to clinical use in practice.

The markers for inflammation were considered in a very large disease 
group (13, 14). In an effort to study the state of the inflammatory re-
sponse in the body and to what extent it is stimulated, biomarkers 
such as WBCs, acute-phase reactants, and adhesion molecules and 
cytokines were used. In routine practice, the WBC count is used for the 
diagnosis and follow-up of diseases and is noted in many scoring sys-
tems (13). WBCs play an important role in the systemic inflammatory 
response. Jilma et al. (14) studied changes in the types of WBC after 
inflammation and found that the neutrophils in circulation increased 
in number and that the number of monocytes and lymphocytes de-
creased. In recent years, the NLR has been regarded as a parameter 
that shows a high level of neutrophils, which is indicative of an acute 
inflammatory response, and the poor health condition as well as the 
negative effects of the low level of lymphocytes, which reflect physi-
ological stress (15). In the previously conducted studies, the NLR has 
been reported as a new cardiovascular risk factor (16, 17). However, 
there are few studies in which risk analyses of patients were consid-
ered in the preoperative period of the surgical population. In the 
study by Vaughan-Shaw et al. (10), it was claimed that the NLR could 
be used as an independent predictor in the survey prediction among 
geriatric patients who require emergency abdominal surgery. Hip 
fractures mostly affect the geriatric population that often has more 
than one health problem. On average, an old person usually has 
more than one disease (18, 19). Among these diseases, cardiac, re-
spiratory, and cerebral diseases and malignancies are largely respon-
sible for mortality and morbidity in the geriatric population (20, 21).  
Further, these diseases are associated with chronic inflammation. 
This highlights the relationship between the NLR and the progres-
sion of the diseasein patients with chronic illnesses. Forget et al. (11) 
evaluated the NLR after surgery for hip fractures. They researched the 
relationships between patients’ NLRs on admission and postopera-
tively on the second and fifth days with adverse clinical events in the 

hospital and mortality after discharge and suggested that NLR alone 
is a risk factor but that it cannot be used as a predictor for mortality. 
In contrast, a study by Sedlar et al. (12) focused on the effect of ear-
ly postoperative period and subacute inflammatory response [WBC 
count, NLR, C-reactive protein level, interleukin-6 level, and soluble 
adhesion molecule level] on the long-term mortality but did not 
to confirm the effect of acute inflammatory response. Our study is 
based on the baseline NLR that we obtained when patients were ad-
mitted to the ED in the preoperative period, and we do not consider 
that the NLR can be used as an indicator in predicting mortality. 

Increased platelet activity is closely associated with atherosclerosis 
and thromboembolic states. It has been suggested that the PLR is 
a new indicator showing chronic inflammation. In particular, the 
PLR has been introduced as a potential marker to determine excess 
thrombotic activity and inflammation in oncologic and cardiac disor-
ders (22, 23). In several recent studies, it has been suggested that the 
PLR is associated with major adverse cardiovascular outcomes and 
that it is an independent marker of mortality in some oncological dis-
eases (24, 25). In a study by Turkmen et al. (26), the PLR was shown 
to be superior to the NLR in predicting the severity of inflammation. 
Similarly, Neofytou et al. (27) suggested that the PLR was superior 
in diagnosing colorectal cancer. To our knowledge, our study is the 
first to determine the predictive value of the PLR and hip fractures. 
Although we found a statistically significant difference with the PLR 
in living analyses in terms of one-year mortality, we believe that this 
difference (estimated mean of survival day; survivor for 325 days, 
non-survivor for 301 days) will not make a significant clinical contri-
bution with regard to hip fractures.

Study limitations 
Our study has several limitations. It is a single-center retrospective 
study, and data were obtained from patient files. The postoperative 
hematological parameters of the patients were not considered. Re-
petitive measurements of the NLR and PLR were not performed. The 
inflammatory process is complex, and other inflammatory parame-
ters were not evaluated in this study. We used a single blood sample 
to calculate the NLR and included all-cause mortality as our end-
point. Considering the retrospective nature of our analysis, the re-
sults should be regarded only for generating a hypothesis and need 
to be confirmed in prospective trials.

Conclusion

It is important to identify new risk factors for mortality predictions 
after hip fractures in the geriatric age group. The NLR and PLR are 
simple measures, do not require additional expenses, and are inex-
pensive, universally available, rapidly accessible, and routine param-
eters. We found that in patients with a hip fracture, the NLR and PLR 
measured at admission were higher in the survivor group than in the 
non-survivor group. However, we believe that this difference does 
not make a significant contribution for use in clinical practice.
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Evolution of Emergency Medicine in Pakistan –A Fellow’s Perspective
Muhammad Akbar Baig
Department of Emergency Medicine, Aga Khan University Hospital, Karachi, Pakistan

Dear Editor,

Emergency medicine is a dynamic specialty focused on the rapid 
identification, evaluation, and treatment of patients who are acutely 
ill or injured. Due to immense demand, this field has systematically 
developed and is now offered as structured training in Pakistan. As 
the first fellow to have attained the reputed fellowship in this field 
from the College of Physicians and Surgeons of Pakistan, I would like 
to compare our nation’s training program to those of countries where 
emergency medicine has already been established for almost half of 
a century. I will also generally discuss this field for newcomers inter-
ested in pursuing it as a career. 

The American College of Surgeons was among the pioneering groups 
of physicians that recognized the importance of emergency services. 
In 1970, the first emergency medicine residency began, and in 1979, 
the American Board of Medical Specialties recognized it as a forth-
coming specialty. Currently, there are now 167 emergency medicine 
residency  training programs that are accredited by the American 
College of Graduate Medical Education, which offers 1,821 categori-
cal and advanced residency positions. Most programs last for a total 
duration of three years, but some programs are four years long. There 
are several combined residency tracks offered as well, with programs 
like family medicine, internal medicine, and pediatrics. The American 
Board of Emergency Medicine, which is under the authority of the 
American Board of Medical Specialties, provides board certification 
with either the Doctor of Medicine or Doctor of Osteopathic Medi-
cine degrees for licensed practice in the field of emergency medicine. 
Fellowship training following the completion of emergency medi-
cine residency training programs are available in the fields of sports 

medicine, pediatric emergency medicine, pre-hospital emergency 
medical services, disaster medicine, medical toxicology, emergency 
ultrasound/diagnostic imaging, palliative care, and critical care. The 
United States is regarded as the best nation in the world to offer 
training in emergency medicine, and its programs can be very diffi-
cult, but not impossible, for international medical graduates to enter, 
due to a highly competitive selection process. 

In the United Kingdom, the equivalent specialty, termed accident 
and emergency (A&E) medicine, is in a phase of constant and rap-
id development. By the mid-1970s, it was evident that there was an 
urgent need to regularize training of consultants for which the Spe-
cialist Advisory Committee in A&E medicine was formed and a train-
ing program was designed. The first senior registrar induction was 
in 1977. Following the formation of the Faculty of A&E Medicine in 
1993, specialist registrar training in A&E began. As of this writing, A&E 
is composed of doctors belonging to a variety of ethnic backgrounds 
in order to fulfill the growing demand and much needed workforce 
in this field. Training is based on a six-year pathway that begins at the 
end of the foundation year program. Entry into specialty training for 
emergency medicine is from the Acute Care Common Stem program, 
which is a generic program shared by acute medicine and anesthe-
siology services. The first two years consist of six months of training 
in emergency medicine, six months in acute medicine, and one year 
in anesthetics and intensive care. The third year specifically includes 
six months of training in pediatric emergency medicine. Progression 
to higher training in the fourth year occurs after a national appli-
cation procedure. Specialty training between the fourth and sixth 
years involves 12-month placements in departments of different siz-
es and patient demographics. The College of Emergency Medicine 
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was founded in 2008 and is now authorized to certify and provide 
qualification of the fellowship with the Royal College of Emergency 
Medicine to interested candidates desiring specialization. It is also 
possible to subspecialize in an area such as pediatric emergency 
medicine, intensive care medicine, acute medicine, sports medicine, 
or pre-hospital care. 

Our country has adopted a similar Anglo-American model derived 
from developed nations mentioned before. Emergency medicine in 
Pakistan is still a very new specialty compared with existing giants 
such as internal medicine or general surgery. From the time of its cre-
ation in 2012, the training program was designed to last five years, 
thus allowing trainees to experience various rotations and gain the 
necessary knowledge required in the field. The initial two years in-
volve trainees rotating in specialties like medicine and allied, surgery 
and allied, pediatrics, anesthesiology, cardiology, and critical care. In 
the final three years, trainee residents spend their time in the emer-
gency department as seniors who are required to overlook and man-
age acute presentations. Upon completion of five years, candidates 
become eligible to sit for the final exam of the fellowship of the Col-
lege of Physicians and Surgeons of Pakistan. After fulfilling the final 
requirement, they are awarded the Fellowship in Emergency Medi-
cine.

Emergency medicine is a vast specialty that addresses a variety of 
medical problems in a way much different from that of any other spe-
cialty. It consists of various subjects, each contributing to the pool 
of knowledge and skill that identifies the specialty. These include 
the provision of emergency care, teaching and research, pre-hospi-
tal medicine, disaster medicine, resuscitation and trauma, toxicolo-
gy, environmental science, and hospital administration. Emergency 
medicine provides a “safety net” for the existing health-care system 
by ensuring that patients have access to unscheduled medical care.

For people interested in pursuing emergency medicine as a career, 
there is a certain skill set required. Trainees should be able to main-
tain a fast pace and unending enthusiasm, be involved in working 
with and leading a team, possess a breadth of knowledge, have effec-
tive communication skills, be flexible in terms of working hours, and 
function well under extreme pressure. 

This field offers an exciting, varied, and challenging job that exposes 
practitioners to all forms of specialties. There is a great deal of prac-
tical hands-on work requiring fast judgment and action. Although 
some may complain that shift work can cause difficulty in maintain-
ing a healthy social life, the number of consultants is expected to 

increase; therefore, career prospects are great. There are excellent 
opportunities for covering events, working abroad, and other roles 
outside of the hospital environment.

What changes will there be to our specialty in the coming 10–15 
years? There will be continued increases in demands. There will also 
be a greater number of patients with more grave illnesses and mi-
raculous expectations. This will also lead to continued pressure on 
hospital beds. We should make efforts to work with primary care 
physicians, social workers, and other community services in order to 
ascertain that the best response to emergency health needs are ade-
quately met. In certain areas, the concept of local urgent care centers 
will likely become more popular by being able to fulfill most of the 
health requirements for smaller communities. 

Initial patient assessment and immediate treatment during resuscita-
tion of the injured and ill will remain the basic role of the emergency 
medicine practitioner. If there is a need to look after the health needs 
of patients for longer periods, then we must begin to develop the 
skills and experience in order to deal with these issues. We should 
begin identifying gaps in training and perhaps consider restructur-
ing training programs to ensure that compulsory skills are achieved. 
It is of equal importance that we realize whether consultants in post 
need to attain new skill. The system of continuing professional devel-
opment should identify these gaps, and the necessary financial sup-
port must be gained to allow for attaining and retention of new skills.

There is a lot of work that we can do much better than the current sys-
tem for improving the care for the critically ill. However, we must not 
forget that focusing on and increasing services to one section of our 
workload should not decrease services to patients in other depart-
ments. Expansion of care requires greater manpower, and neglecting 
this statement risks overworking current care providers. Emergency 
departments are struggling to handle increased work demands and 
are experiencing greater waiting times for patients.

Whatever the future holds, we should strive to remember the rea-
son for our specialty’s success: the ability to provide a constant pres-
ence at the hospital front door for the many unattended and un-
announced emergency health-care needs of patients. Over the last 
decade, we have been introducing new systems, ensuring that train-
ing programs encompass a greater breadth of knowledge and skill, 
and are more flexible to ensure that new demands are met. Hope-
fully, with such continued enthusiasm, this specialty will prosper and 
attain undeniable standing in the health-care system of Pakistan.
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Cardiac Arrest with Extreme Hyperkalemia
Yasuharu Tokuda
Muribushi Okinawa Project for Teaching Hospitals, Okinawa, Japan

Case Description 

A 34-year-old man with type 1 diabetes, which is being treated with 
a subcutaneous insulin self-injection, presented to the emergency 
department in a state of coma. The patient had skipped taking the 
insulin injection for four days and then complained of fatigue and 
epigastralgia. On the day of hospital arrival, his mother found him 
unconscious in his room at home and an ambulance brought him to 
our hospital. At the time of arriving at the emergency department, 
he had cardiac arrest and his electrocardiogram (Figure 1a) revealed 
pulseless electrical activity. Cardiopulmonary resuscitation was im-
mediately performed. His serum glucose concentration was 1.178 
mg/dL, arterial blood pH was 6.69, and serum potassium concentra-
tion was 10.6 mEq/L. 

A diagnosis of diabetic ketoacidosis with severe hyperkalemia was 
made (1, 2). As his electrocardiogram (Figure 1b) revealed ventric-
ular fibrillation during resuscitation, electrical defibrillation was 
conducted, but his electrocardiogram showed pulseless electrical 
activity. Calcium gluconate, normal saline, insulin, and bicarbonate 
were administered. After approximately 1 h of chest compression 

and artificial ventilation, his potassium concentration reduced to 5.4 
mEq/L and his electrocardiogram revealed sinus rhythm restoration 
(Figure 2) with palpable peripheral pulses. He was discharged home 
uneventfully after receiving education about the importance of re-
ceiving a regular insulin injection during 14 days of admission.

Discussion

Patients with diabetic ketoacidosis have a risk of cardiac arrest be-
cause of electrolyte imbalance, particularly potassium imbalance. 
The rapid evaluation of electrocardiograms is key to the immediate 
diagnosis of life-threatening potassium disorders. As in this case, bra-
dycardia along with an absent P wave, wide QRS complex, and peak-
ed (tentorial) T wave characterize hyperkalemia on the electrocar-
diogram. Our present case proved that cardiac arrest with extreme 
hyperkalemia (more than 10 mmol/L) can be reversible by correcting 
the serum potassium concentration while continuing efforts, such as 
by providing  cardiopulmonary resuscitation. Effective medications 
include calcium gluconate, insulin, bicarbonate, and saline infusions. 
Cardiopulmonary resuscitation should be continued in patients with 
hyperkalemia until serum potassium concentrations are corrected.
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Figure 1. a, b. Initial electrocardiogram showing wave forms of pul-
seless electrical activity (lead V6 is not placed). (a) Monitored trace 
indicating ventricular fibrillation (b)

a

b

Figure 2. Follow-up electrocardiogram showing sinus rhythm with 
palpable peripheral pulses
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