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Abstract

Aim: This study aimed to determine the prevalence of abnormal coagulation studies in emergency department (ED) patients with and to
investigate the relationship among chief complaints, past medical history or drug history, and abnormal results of coagulation studies.

Materials and Methods: In this retrospective chart review study, ED records of patients who had undergone coagulation studies were
obtained. Patient data, including demographics, chief complaints, past medical history, drug history, and clinical impression, were reviewed.
Descriptive and statistical analyses were performed.

Results: A total of 322 charts were reviewed. Thirteen patients (4.04%) had an abnormal international normalized ratio (INR), of which six
(46.2%) were on warfarin therapy. Although chest pain was the most prevalent chief complaint (10.4%), no statistically significant relationship
was found between chief complaints and INR levels. Patients with past medical history of thromboembolic risk were likely to have an
abnormal INR [likelihood ratio (LR): 8.8]. Patients on warfarin therapy had a statistically significant likelihood of having abnormal INR (LR:
32.8) (p=0.000). Coagulation profiling was repeated in 4.35% of the patients, with a request gap mean of 6 days.

Conclusion: Chief complaints upon presentation to the ED are not good predictors of INR abnormalities. However, warfarin therapy and past
medical history of thromboembolic events demonstrated robust association with abnormal INR levels. Routine coagulation studies are not

indicated in all patients presenting to the ED.
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Introduction

Emergency departments (EDs) use coagulation tests as part of
their patients’ evaluation. This would include a wide range of
clinical scenarios where there is an anticipated possibility of
performing an invasive procedure or initiating an anticoagulant
or thrombolytic therapy. This is obviously done as a screening test
for an unrecognized bleeding disorder or hypercoagulable state
i.e. a baseline value.

Cost-effectiveness and patient satisfaction are two important
factorsthat play a bigrole in health care management, particularly
in the ED where waiting time and resources utilization are of a
huge impact on the services provided. These two factors should
be modified for the institutional benefit, patient care, and quality

improvement. Proper utilization of certain laboratory tests plays
a determinantal role in these factors. In our ED, 45,000 annual
visits, the total number of coagulation profile requested in a single
year was 8,695. This represents 18.5% of total hematology tests
and 7.2% of total laboratory investigations ordered throughout
the same year.

The operational cost of the coagulation profile in the Kingdom of
Saudi Arabia ranges from 18 to 37 US dollars.

Many studies showed a clear relationship between the patient
length of stay in the ED, and laboratory performance and the
number of tests requested per patient. Reduction in turnaround
time affects emergency staff satisfaction as well (1,2). Laboratory
turn-around time for hematology requests from our department
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was ranging from 12 minutes to 665 minutes per sample. The
average turn-around time was 75 minutes.

Many studies have evaluated the efficacy of routine coagulation
studies, most of them in the surgical and anesthesia literature
as preoperative screening tests (3). Additional studies evaluated
their utility prior to angiographic tests, on admission to
the general medicine ward, and one study evaluated their
importance in patients with a probable diagnosis of deep vein
thrombosis (4-6). None of these studies found any justification
for routine administration of the tests in any of the above-
mentioned conditions. On the other hand, other studies showed
the importance of Coagulation Profile as a prognostic factor
in certain conditions e.g. polytrauma, head injuries, Systemic
Inflammatory Response Syndrome, and Gastrointestinal bleeding
(7-20).

Materials and Methods

Leaders of ED noticed that coagulation studies are being
overutilized. A thorough literature review was done to find out
that there are multiple studies that address the overutilization of
the coagulation profile in other settings in the hospital.

The purpose of this study was to determine the prevalence of
abnormal international normalized ratio (INR) levels in patients
presenting to the ED and if there is a correlation between the
INR levels and patients’ chief complaints and other clinical data.
The study was also quantifying the relevance and utilization of
coagulation testsand its financial burden to the institution as well
as the length of stay of patients in the ED, hence inconveniencing
both the department and the patients.

In this retrospective chart review, we selected the month of
August to apply our study to as it had the highest number of
coagulation tests being requested throughout the year. The total
number of ED visits during August was 3,579 patients.

We identified those patients who had a coagulation study done
for, who were 801 patients. We postulated our margin of error to
be <5% which gave as a sample size of at least 260. Using simple
random sampling, we reviewed 322 charts of ED visits.

Data were entered through electronic sheets. Data collected were
demographics, chief complaint, drug history “specifically aspirin,
plavix, warfarin, and low molecular weight heparin (LMWH)”,
past medical history, clinical impression, and repeated tests if
any. Some patients had more than one chief complaint; each
chief complaint was counted as a separate entry. For statistical
purposes, relevant chief complaints were grouped together and
analyzed as one entity. All charts were included No patients
were excluded from the study. For charts with missing “chief
complaint” field, they were included in the “no history” category.

Other missing data were left blank during data entry. Past Medical
History was categorized into groups of possible disease risk. These
are; 1. Atherosclerotic Risk [diabetes mellitus (DM), hypertension
(HTN), ischemic heart disease (IHD), cerebrovascular accidents
(CVA) and dyslipidemias]; 2. Thrombo-embolic Risk [pulmonary
embolism (PE), deep vein thrombosis (DVT), oncology patients]; 3.
Respiratory Risk [chronic obstructive pulmonary diseases (COPD),
bronchial asthma (BA), other pulmonary conditions]; 4. Other
past medical histories. INR results were classified as normal and
abnormal. Abnormal INR was defined as any INR >1.5.

Statistical Analysis

Linear Regression analysis of data was done using SPSS program
version 15.0. This included descriptive data analysis and
statistical data analysis for each variant versus INR. The study
was done in accordance with the methods/methodical section of
the Ethical Principles for Medical Research amended in October
2013. Statistical significance was defined at the 5% (p<0.05).

Results

Descriptive data analysis showed a wide range of Chief
complaints for which coagulation studies are being requested
(Table 1). The commonest chief complaint among patients who
had a coagulation study requested was chest pain, followed by

Table 1. Frequency of chief complaints

Chief complaint n %
Chest pain 41 110.4%
Abdominal pain 38 | 9.7%
Shortness of breath 31 | 7.9%
Other central nervous system complaints 29 | 7.4%
Other gastrointestinal complaints 24 | 6.1%
Vomiting 23 | 5.9%
Musculoskeletal pain 23 | 5.9%
Fever 23 | 5.9%
Obstetrics and gynecology 23 | 5.9%
Other complaints 23 | 5.9%
Limb(s) weakness 17 [43%
No history 16 | 4.1%
Other cardiopulmonary complaints 16 | 4.1%
Dizziness 15 | 3.8%
Other abdominal pains 14 | 3.6%
Epigastric pain 12 13.1%
Motor vehicle accident 10 | 2.5%
Renal pain 8 2.0%
Head, eye, ear, nose or throat pain 7 1.8%
n: Number
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abdominal pain and shortness of breath (10.4%, 9.7%, 7.9%). Out
of 322 INR results, 13 patient (4.04%) had abnormal INR level,
ranging from 1.6 to 5.6 with a mean of 2.7. These patients had
different presenting chief complaints to the ED and variable past
medical history (Tables 2 and 3). Among the patients with high
INR levels, six patients were on warfarin (46.2%), one of them
was on aspirin as well. None of them was on plavix nor heparin/
LMWH (Table 4). One of the patients with abnormal INR had an
INR level measured three days earlier. The first time showed a
normal INR “1.2” while three days later it showed a high INR of
2.6. This patient was on Warfarin in both visits.

Coagulation studies were repeated for 14 patients on different
presentations to the ED. Each patient had a repeated test twice
with an interval ranging from 1 to 23 days, and a mean of 6
days. Table 5 is showing the INR values, chief complaints, and
impression on each visit “if available”. This is followed by the
past medical history of the patient and his current medication.

No statistically significant relationship was found between any
of the chief complaints and INR level (Table 6). Furthermore,
no statistically significant relationship was found between past
medical risk factors and INR levels (Table 5). On the other hand,
there is a high statistical association between the use of warfarin
and INR level (Table 7).

Discussion

The ED receives a wide range of clinical presentations. The
situations in which patients present to the ED might influence
the clinical course of the patient including history taking,
physical examination, laboratory investigations, Interventions,
type of medications, and patient disposition. Another practical
obstacle is patient with difficult intravenous access e.g. children
and IV drug abusers.

The initial chief complaint upon presenting to the ED might not
be the complaint of concern to the attending physician e.g. a
patient who comes with leg pain who is found to be on warfarin
therapy for DVT and having an associated dyspnea.

Table 4. Clinical data of patients with abnormal INR level

INR | Chief complaint Past medical Warfarin
history
5.6 | Generalized body PE, oncology Yes
weakness
4.2 | Dizziness IHD Yes and ASA

3.7 | Palpitation, fever HTN, IHD, COPD Yes

3.1 Chest pain, shortness of
breath

DM, HTN, IHD, BA | Yes

2.6 | Chest pain DM, HTN, IHD Yes
2.4 Ear discharge, fever No No
2.4 | Sore throat DM, HTN, DVT Yes
2.1 Right sided weakness DM, HTN No
2.0 | Decreased urine output | DM, HTN No
1.9 | Left leg pain DVT No
1.8 | Chest pain DM, HTN, IHD No
1.7 | Motor vehicle accident | No No
1.6 | Shortness of breath Oncology No

Table 2. INR levels and their frequencies

INR Frequency Percentage
<1.5 309 96.0%

>1.5 13 4.0%

Total 322 100.0%

INR: International normalized ratio

Table 3. Frequency of past medical history

Past medical history n %
Hypertension 80 25.7%
Diabetes mellitus 74 23.8%
Ischemic heart disease 45 14.5%
Oncology 30 9.6%
Chronic obstructive pulmonary disease 10 3.2%
Cerebrovascular accident 9 2.9%
Bronchial asthma 9 2.9%
Other lung diseases 6 1.9%
Chronic liver disease 6 1.9%
Patient on active chemotherapy 6 1.9%
Thyroid disease 6 1.9%
Chronic renal failure 5 1.6%
Epilepsy 5 1.6%
Dyslipidemia 4 1.3%
Organ transplant 4 1.3%
Deep vein thrombosis 3 1.0%
Sickle cell anemia 2 0.6%
Psychiatric Iliness 2 0.6%
Pulmonary embolism 1 0.3%
Pregnancy 1 0.3%
Other blood diseases 1 0.3%
Valvular heart disease 1 0.3%
Atrial fibrillation 1 0.3%
Total 311 100.0%
n: Number

INR: International normalized ratio, PE: Pulmonary embolism, IHD: Ischemic
heart disease, HTN: Hypertension, COPD: Chronic obstructive pulmonary disease,
DM: Diabetes mellitus, BA: Bronchial asthma, DVT: Deep vein thrombosis, ASA:

American Society of Anesthesiologists
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Table 5. The likelihood ratio of abnormal INR vs historical risk

factors

Risk factors Likelihood ratio (p value)
Atherosclerosis 7.0 (0.07)
Thromboembolic 8.8(0.01)

Lung 4.7 (0.10)

Other 3.4 (0.06)

INR: International normalized ratio

Table 6. Odds and likelihood ratios of abnormal INR vs chief

complaints
Chief complaint Odds ratio (95% | Likelihood ratio
Cl) (p value)
Musculoskeletal pain 1.09 (0.14-8.75) 0.01(0.94)
Other complaints 1.14 (0.14-9.22) | 0.02 (0.90)
Limb(s) weakness 1.53(0.19-12.48) | 0.14 (0.71)
Shortness of breath 1.76 (0.37-8.31) 0.45 (0.50)
Dizziness 1.76 (0.21-14.47) | 0.24 (0.63)
Chest pain 2.14(0.56-8.12) | 1.10(0.30)
Fever 2.49(0.52-11.99) | 1.08 (0.30)
Motor vehicle accident 2.78(0.33-23.73) | 0.69 (0.41)
Renal pain 3.60 (0.41-31.59) | 1.01(0.32)
Cardiac complaint 6.83 (1.68-27.83) | 5.39(0.02)
Head, eye, ear, nose and 11.06 5.13(0.02)
throat complaint (1.93-63.40)
Abdominal pain N/A* 3.34(0.07)
Vomiting N/A* 1.97 (0.16)
Other gastrointestinal N/A* 1.88(0.17)
complaints
Other abdominal pain N/A* 1.18 (0.28)
Obstetrics and N/A* 1.97 (0.16)
gynecological complaint
No history N/A* 1.35(0.25)
Epigastric pain N/A* 1.01(0.32)
Central nervous system N/A* 2.51(0.11)

*N/A indicates no abnormal INR in the category
N/A: Not available, CI: Confidence interval, INR: International normalized ratio

Table 7. 0dds and likelihood ratios of abnormal INR vs drug

history

Rx 0dds ratio (95 %Cl) LR (p value)
Warfarin 131.6 (22.5-770.1) 32.8(0)

ASA 1.4 (0.2-11.7) 0.1(0.8)
Plavix N/A 0.7 (0.4)

INR: International normalized ratio, LR: Likelihood ratio, Cl: Confidence interval,

ASA: American Society of Anesthesiologists, N/A: Not available

Another point worth mentioning is, “pricking the patient a
second time”. Many physicians would do a coagulation profile
to keep it “stand by” or “if needed” rather than a second prick.
This is understandable as many patients in ED would have a
disposition diagnosis different from their provisional diagnosis.
The ethical and cost-effectiveness aspects should be balanced to
reach an answer to the question “Prick again or not?”. Further
studies should evaluate these aspects and how to implement it.

Study Limitations

Our study had the limitations of small sample size, limited
financial resources, time limitation.

Despite the major downside of our study i.e. sample size, our
study is enforced by the similar results found in the literature.

Conclusion

EDs should develop protocols, guidelines or recommendations
to improve the utilization of coagulation profile. This was found
cost-effective (21-25). These guidelines should be flexible to
adopt a wide range of clinical presentations to ED. Other studies
have shown that obtaining a history of previous bleeding, liver
disease or therapy with anticoagulants is a better predictor of
abnormal coagulation profile or significant bleeding tendency
(26-31).

Other authors recommend initiation of thrombolytic therapy
in ischemic stroke or ST-elevation myocardial infarction,
without waiting for coagulation studies results. In these studies,
abnormal levels were predictable by history alone (3,32,33).
Invasive procedures in the ED can be done without a baseline
INR, provided that clinical information ruled out the possibility
of bleeding tendency (34-36).
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Knowledge Levels of Paramedic Program Senior Year Students
on Frequently Used Drugs and Interventional Procedures: A
Comparative Study

© Tugba Giiltekin, ® Sinan Yenal

First and Emergency Aid Program, Health Services Vocational School, Dokuz Eyliil University, izmir, Turkey

Abstract

Aim: This study aimed to determine and compare the knowledge level of senior year students studying the paramedic program at Dokuz
Eyliil (DEU), Ege (EU) and izmir Katip Celebi (IKCU) universities on frequently used drugs and interventional procedures.

Materials and Methods: This descriptive study was conducted with 167 students in first and emergency aid programs of three universities
with DEU, EU and IKCU in between March 30, 2019 and December 30, 2019. Descriptive findings were presented as percentage, mean,
standard deviation, and median.

Results: Of the participants, 52.1% were females and the remaining 47.9% were males. The most common issues for which the paramedic
students felt incompetent were drug doses (58.6%) and interventional procedure complications (60.4%). The mean total score of the knowledge
level of the paramedic students on drugs and administration methods was 54.724. The total mean total score of the knowledge level of
interventional procedures in paramedic students was 65.653. There was no difference in the knowledge level on drugs and administration
methods in terms of the different universities (0=0.470). However, a significant difference was found in the knowledge level on interventional
procedures between the students studying at different universities (p=0.002). Advanced analysis revealed that the difference was due to IKCU
students (p<0.806) (p<0.004 for DEU and EU).

Conclusion: It was determined that paramedic students had low knowledge level on drug usage and interventional procedures. Therefore, the
training of paramedics who will work in pre-hospital emergency health service needs to be standardized while considering the deficiencies
and including updates.

Keywords: Paramedic, drug applications, intervention skills, knowledge level, public health

Introduction The development of emergency medicine in Turkey began in 1990

) ‘ in Dokuz Eylul University (DEU) when an American emergency
Pre-hospital emergency health services cover the emergency care

services provided by specially trained and well-equipped teams
given at the scene and/or during transportation until the arrival
of patients or injured persons to the hospital, and emergency
care services provided in health institutions and organizations (1).

medicine specialist Dr. John Fowler was invited to Turkey by DEU
and began working at the Emergency Room of DEU Hospital.
“Emergency Medicine” was recognized as a separate specialty
in 1993 by Dr. John Fowler’s active efforts and two emergency
medicine departments, DEU Emergency Medicine Department

This specially equipped personnel workingin the harsh conditions  and  Firat Universty Emergency Medicine Department were
at pre-hospital emergency health services and carrying the roles founded in the same year (4,5).

and responsibilities that may be required in the field began

working in ambulances in the 1950s especially in the North ~ Within the scope of “Emergency and Rescue Services Project”
American countries. On the other side in Turkey, staff training initiated by the Ministry of Health in 1994, fully equipped
specific to the pre-hospital field began in the early 1990s (2,3). ambulances were purchased, radio network was renewed, a
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telephone exchange was established, and new emergency aid
stations were constructed. In those years, nurses started to work
for the first time in ambulances next to physicians and drivers,
and the first training on emergency health services was carried
out (6).

Emergency Care Technician program, established for the first
time in Turkey at DEU in the 1993-1994 academic year as part of
the Health Services Vocational School with the Canada-Cambrian
College collaboration became one of the first and most important
steps taken in the field of pre-hospital emergency care in Turkey.
The purpose of this program was to educate and train the
personnel who can provide pre-hospital emergency care needed
by the patients and the injured at a professional level (4,5).

In 2004, a new era began in Turkey when paramedics started to
work in 112 ambulances. Their roles and responsibilities were
determined by relevant regulations. The Regulation on Emergency
Health Services was published in the Official Newspaper in 2007.
In 2009, Communiqué on Working Procedures and Principles of
Ambulance and Emergency Care Technicians and Emergency
Medical Technicians was published in the Official Gazette, and
the roles and responsibilities of the paramedics were defined in
this communiqué. The Paramedic Training Coordination Board
continues its meetings in parallel with scientific developments,
especially medicine, and developments in the roles and
responsibilities of professional members (7,8).

The most important task, power, and responsibilities of
paramedics are to use emergency medications (atropine,
adrenaline, amiodarone, metoprolol, midazolam, diltiazem,
calcium, etc.) which are accepted in the pre-hospital period until
patients reach the hospital and perform vital interventional
procedures (defibrillation, intraosseous, laryngeal mask airway,
capnometry, etc.).

The number of programs was less than 20 in the early 2000s. This
number reached approximately 150 in 2016 and occupational
members without adequate occupational competence
graduating from these programs opened without concern for
qualified educators or occupational training infrastructure led
to a serious discussion of occupational roles and responsibilities
(2,9).

After long term efforts in Turkey on standardization activities, a
standard curriculum has been prepared for paramedic training.
However, today’s issue is not that these curricula have been
standardized, but rather these standardized curricula prepared
after long and arduous efforts cannot be implemented due to
lack of infrastructure and a large number of students (2,10).
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The paramedic profession is a different occupational group
compared to others, therefore the methods to be applied in
training and education also differ. One of the most important
problems for today is that the instructors working in vocational
education, who come from different occupational groups, do
not have the sufficient knowledge and skills required by the
profession.

In addition, student quotas exceeding capacity affect the quality
of education and rapidly increase the number of graduates,
causing employment problems. The aim of the paramedic
programs today should be to train qualified paramedics who
can fulfill the roles and responsibilities of the profession with the
appropriate number of students.

We believe that determining the knowledge levels of paramedic
program (first and emergency aid technicians) senior year
students on commonly used drugs and interventional procedures
in this study will contribute to the literature and all stakeholders
for reviewing and restructuring pre-graduation training.

Purpose of the Study

Study was planned to determine and compare the knowledge
level of senior year students studying in the paramedic programs
at DEU, EU, IKCU universities, about frequently used drugs and
interventional procedures.

Materials and Methods

Study Design

This study was designed as a comparative study.

Place and Time of Study

This study was carried out in DEU, EU and iKCU Vocational School
of Health Services between March 30, 2019, and December 30,
2019.

Population and Sample of Study

The population of the study consisted of 200 senior students
studying in First and Emergency Aid programs in DEU (60
students), EU (70 students) and iKCU (70 students) Vocational
School of Health Services in the 2018-2019 spring semester.

Since the information related to the research questions was
homogeneous with respect to the population, the simple
random sampling method was used and the entire population
was reached without any sampling. The study was conducted
with 167 students who accepted to participate in the study.

Although there are limited studies on this subject, the frequency
of inadequate knowledge level of paramedics on drug and
drug applications is reported to be 48% in another study (11).
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According to these data, the minimum number of paramedic
students to be included in the study within 95% confidence
interval and 5% frequency limits were calculated as 65 (12-14).
Two hundred senior paramedic students between the ages of 18-
27 who are enrolled in the vocational schools were planned to be
included in the study.

Research Summary

Data collection was performed in March-April 2019, in the
classroom, during extracurricular hours. Students were given 20-
25 minutes to complete the measurement tools and then the
forms were collected by the researcher.

Data Collection (Measurement) Tool

The measurement tool developed by Haytac (11) in 2017 to
determine the knowledge level of students on commonly used
drugs and interventional procedures in the pre-hospital period
was used in this study (11). In the first part of this measurement
tool, there are a total of eight descriptive questions that identify
the person. In the second part of the measurement tool, there
are 32 statements about intravenous drugs commonly used
in the emergency department and 112 ambulance. In the
third part, there are 28 statements about interventional and
other devices commonly used in an emergency room and 112
ambulances. As there are limited studied on this subject, the
validity and reliability study of the form has not been conducted
by the researchers. The permission for the use of the form was
obtained from the responsible researcher via e-mail.

Statistical Analysis

SPSS (Statistical Package for Social Sciences) version 25.0 was used
for statistical analysis of the obtained data. Descriptive findings
were evaluated as percentage, mean, standard deviation, and
median (12). Continuous numerical variables were analyzed
by the Kolmogorov-Smirnov method and it was found that the
variables were not normally distributed (p<0.05). Therefore, the
One-way ANOVA test method was preferred for comparing one
dependent and one independent group. PostHoc ANOVA test was
used as an advanced analysis method in multiple comparisons
which were found to be significant. In the entire study, the type-|
error rate was taken as 5% and p<0.05 was considered statistically
significant.

Ethics Committee Approval and Informed Consent

Written consent for data collection was obtained from the
Research Ethics Committee of DEU and the institutions where
the study was carried out. Paramedic students were informed
about the study and verbal consent was obtained from those
who accepted to participate in the study.

“TREND Statement Checklist” guide was used in the preparation
of the article.

Results

The study was conducted with 167 senior year paramedic
students. Eighty-seven (52.1%) of the participants were female
and 80 (47.9%) were male. 89.2% of the participants were in the
19-21 age range, 9.0% in the 22-24 age range, and 3.0% in the
25-27 age range. The demographic data of the participants are
given in Table 1.

Table 1. Distribution of paramedics according to demographic
characteristics
Socio-demographic n %
characteristics
19-21 years 149 89.2
Age 22-24 years 15 9.0
25-27 years 3 1.8
Gender Male 80 47.9
Female 87 52.1
Total 167 100
n: Number

Table 2 shows the distribution of paramedics’ answers to the
questions asked to investigate their competence perceptions
about drug and intervention procedures.

When paramedic students were asked “Do you think that your
knowledge level on drugs and drug applications is sufficient?”,
473% replied “yes”, 11.9% replied “no”, and 40.8% replied
“undecided”. When paramedic students were asked “Do you
think that your knowledge level on interventional procedures
is sufficient?”, 77.8% replied “yes”, 4.7% replied “no”, and 17.3%
replied “undecided”. When paramedic students were asked
“Do you think you should be further trained on drugs and
interventional procedures?”, 67% replied “yes”, 17.9% replied
“no”, and 14.9% replied “undecided”. When participants were
asked “What are the topics you feel insufficient about drugs?”,
21.5% replied “drug indications”, 58.6% replied “drug doses”,
43.1% replied “drug contraindications”, 47.9% replied “drug
complications”, and 7.7% replied “administration methods”.
When participants were asked “What are the topics you feel
insufficient about interventional procedures?”, 18.5% replied
“indications”, 43.1% replied “contraindications”’, and 60.4%
replied “complications” (Table 2).

The comparison of the scores of paramedic students’ knowledge
level on drugs and administration methods according to gender
and the universities they are attending is given in Table 3.

The total mean score average of paramedic students indicating
their knowledge level on drugs and administration methods
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Table 2. Distribution of paramedics’ answers to questions about
drugs and interventional procedures

Questions University
1DEU | 2EU | 3iKCU | n | %
Do you think 'y 21 |25 [33 |79 [473
that your
knowledge No 10 5 5 20 | 11.9
level on drugs
and drug )
applications is Undecided 23 19 |26 68 | 40.8
sufficient?
Do you think | Yes 39 41 50 130| 77.8
that your No 5 |2 |1 8 |47
knowledge
level on
interventional |\ 1o . eq 10 |6 |13 |29 |173
procedures is
sufficient?
Do you think Yes 40 31 41 1121 67.0
you should be
further trained No 4 12 |4 30 | 179
on drugs and
interventional | Undecided 10 6 9 25 | 14.9
procedures?
Drug indications | 18 6 12 36 | 21.5
Drug doses 37 31 |30 98 | 58.6
Drug
What are the contraindications 26 1927 72|43
topics you feel Dru
insufficient 8 26 |19 [35 |80 |47.9

about drugs? complications

Administration 4 5 5 13|77

methods

What are the Indications 18 7 6 31 | 18.5
topics you feel "\ 0 Gications |30 |19 |23 |72 | 43
insufficient

about

interventional | Complications 28 31 |42 101/ 60.4
procedures?

Total 54 49 64 1671 100

n: Number, DEU: Dokuz Eyliil University, EU: Ege Universty, IKCU: izmir Katip Celebi
Universty

was 54.724. There was a significant difference between the
knowledge level of paramedic students in terms of gender,
indicated by their total scores (p=0.001). There was no difference
between paramedic students’ knowledge level on drugs and
administration methods in terms of the universities they
attended (p=0.470).

The comparison of paramedic students knowledge level
on interventional procedures according to gender and the
universities they are attending is given in Table 4.

The total mean score of paramedic students on interventional
procedures knowledge level was 65.653. No difference was found
in the knowledge level on interventional procedures between
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Table 3. Comparison of drugs and administration methods
knowledge level scores of the paramedics according to gender
and universities

n | % Mean score p
Male |80 |47.9 | 52.011(10.412) 0.001
Gender "o e |87 | 521 | 57.675(10.974)
1DEU |54 | 323 | 53.555 (13.329)
University |, 49 | 293 | 54.346 (9.982) 0.470
3IKCU | 64 | 38.3 | 56.000 (1.198)

n: Number, DEU: Dokuz Eyliil University, EU: Ege Universty, IKCU: izmir Katip Celebi
Universty

Table 4. Comparison of interventional procedures knowledge
level scores of the paramedics according to gender and
universities

2EU 49 |29.3 | 59.795(12.325
3IKCU | 64 | 383 | 67.312(14.563)

n: Number, DEU: Dokuz Eyliil University, EU: Ege Universty, IKCU: izmir Katip Celebi
Universty

n % Mean score p
Gender Male 80 | 47.9 | 65.675 (14.774)
Female | 87 | 52.1 | 65.632 (14.044) 0.985
1DEU | 54 | 32.3 | 69.000 (14.467)
University ) 0.002

the paramedic students in terms of gender (p=0.985). However,
a significant difference was found in the knowledge level on
interventional procedures between the students studying at
different universities (p=0.002). Advanced analysis revealed that
the difference was due to EU students (p<0.019) (p<0.806 for
DEU and iKCU).

Discussion

The aim of this study was to determine the knowledge level of
paramedic (ambulance and emergency care technician) students
studying at health services vocational schools of three universities
on commonly used drugs and interventional procedures. Drugs
and interventional procedures, which are an important part
of treatment, are one of the main tasks of paramedics. Errors
in drug administration and interventional procedures harm
patients (11).

Our study was conducted with 167 paramedic senior students.
Eighty-seven (52.1%) of the participants were female and 80
(47.9%) were male. 89.2% of the participants were between
19-21 years old. In the study of Isikli (15), the majority of the
participants were in the 16-33 age group (68.6%). Similarly, in the
study conducted by Haytac (11), the majority of the participants
were 18-26 years old (57%), 152 (47.9%) were female, and 162
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(52.1%) were male. The older average age in these studies is
thought to be due to the graduates included in the studies.

In our study, when we looked at the distribution of the answers
given to the questions asked about paramedics’ perceptions of
their competence related to drugs and interventional procedures,
we found that 47.3% of paramedic students answered “yes” to
the question “Do you think that your knowledge level on drugs
and drug applications is sufficient?”. 77.8% answered “yes”
to the question “Do you think that your knowledge level on
interventional procedures is sufficient?”. 67% answered “yes” to
the question “Do you think you should receive further training
on drugs and interventional procedures?”. When asked about the
topics they felt insufficient about drugs, 58.6% of the participants
answered “drug doses”, 47.9% answered “drug complications”,
43.1% answered “drug contraindications”, and only 7.7%
answered “administration methods”. When asked about the
topics they felt insufficient about interventional procedures,
the majority (60.4%) answered “complications” (Table 2). Similar
to our study, in the study of Haytac (11), 41.1% of paramedics
answered “yes” to the question “Do you think that your
knowledge level on drugs and drug applications is sufficient?”,
66% answered “yes” to the question “Do you think that your
knowledge level on interventional procedures is sufficient?”,
and 93.7% answered “yes” to the question “Do you think you
should receive further training on drugs and interventional
procedures?”. Similarly, 44.3% of the participants answered “drug
doses” to the question “What are the topics you feel insufficient
about drugs? (You can select more than one option)” and 46.5%
answered “complications” to the question “What are the topics
you feel insufficient about interventional procedures? (You can
select more than one option)”

Allen et al. (16) found the drug error rate as 28.2%. Eastwood
et al. (17) suggested that paramedics had serious deficiencies in
calculating the drug doses. Jacobsen et al. (18) found that most
of the paramedics (98.9%) recognized classic anaphylaxis but less
than half (46.2%) knew that epinephrine was the right drug, and
made recommendations for increasing training. Kopp et al. (19)
emphasized the lack of knowledge of drugs in their study. Walker
et al. (20) found that the airway course increased paramedics’
skills in airway maneuvers from 68% to 84%. However, no
difference was observed between achievement scores at 6 and
12 months. According to studies published in the literature, one
of the most common problems in terms of patient safety is drug
errors. In our study, one of the most common topics paramedics
felt incompetent was drug doses (58.6%) and complications of
interventional procedures (60.4%).

When we looked at the comparison of mean knowledge level
scores of paramedic students on drug administration methods
and interventional procedures according to gender and
universities;

There was a significant difference between the mean knowledge
level scores of paramedic students on drugs and administration
methods in terms of gender (p=0.001). There was no difference
between paramedic students’ knowledge level on interventional
procedures in terms of gender (p=0.985). In his study, Haytag (11)
found no statistical difference between mean scores in terms of
gender (male: 72.29, female: 69.19) (p>0.005).

There was no difference in paramedic students’ knowledge level
on drugs and administration methods in terms of the universities
they attended (p=0.470). However, a significant difference was
found in paramedic students’ knowledge level on interventional
procedures in terms of the universities they attended (p=0.002).
Advanced analysis revealed that the difference was due to EU
students (p<0.019) (p<0.806 for DEU and iKCU).

Study Limitations

The research was limited to the paramedic students of only three
universities.

Conclusion

In the present study, 87 (52.1%) of the paramedic students were
female and 80 (47.9%) were male. 89.2% of the participants
were between 19-21 years old. When paramedic students were
questioned about their perception of competence on drugs and
interventional procedures, 52.7% of the paramedic students
stated that their knowledge level on drugs and drug applications
was not sufficient and 22.2% stated that their knowledge level
on interventional procedures was not sufficient. 67.0% of the
paramedic students stated that they think they should be further
trained about drugs and interventional procedures.

The topics where paramedic students feel most incompetent
about are drug doses (58.6%) and complications of interventional
procedures (60.4%). Based on the answers given to the questions,
the highest score obtained by the participants was 81.0 and the
lowest score was 31.0.

The mean total score of paramedic students on their knowledge
level of drugs and administration methods is 54.724. The total
mean total score of paramedic students on their knowledge level
of interventional procedures is 65.653.

There was a significant difference between the knowledge level
of paramedic students on drugs and administration methods in
terms of gender (p=0.001). No difference was found between
the knowledge level of paramedic students on interventional
procedures in terms of gender (p=0.985).

There was no significant difference between the knowledge level
of paramedic students on drugs and administration methods
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(p=0.470). However, a significant difference was found between
the knowledge level of paramedic students on interventional
procedures according to the universities they attended (p=0.002).
Advanced analysis revealed that the difference was due to EU
students (p<0.019) (p<0.806 for DEU and iKCU).

It was determined that the low knowledge level of paramedic
students on drug usage and interventional procedures.
Appropriate guidelines and checklists, which consider the
weaknesses of the given education and include the updates,
should be prepared for paramedics working in emergency care
to ensure standardization for safe drug administration and to
reduce the complications of interventional procedures.
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Abstract

Aim: Acute upper gastrointestinal (UGI) bleeding is a common gastrointestinal emergency and a cause of morbidity and mortality among the
elderly. We aimed to evaluate the demographic and epidemiological characteristics of geriatric patients diagnosed with UGI bleeding in an
emergency department (ED) to determine the predictors of 28-day mortality among them.

Materials and Methods: All patients aged >65 years admitted to ED and diagnosed with UGI bleeding were included in this retrospective
study. Baseline demographic and clinical/endoscopic findings were evaluated. The primary outcome was 28-day mortality rate and its
predictors, which among geriatric patients diagnosed with UGI bleeding in an ED.

Results: In total, 297 geriatric patients were included in the study; of them, 131 were women (44.1%). The median patient age was 79 (65-98)
years. During endoscopy, the most common cause of bleeding was a gastric/duodenal ulcer (53.9% patients). A comparison of the patient
characteristics in terms of in-hospital mortality (survivor/non-survivor) revealed significant differences in chronic renal failure; hemodynamic
instability; hematocrit values; blood urea nitrogen, creatinine, and albumin levels; erythrocyte transfusion; rebleeding; and Rockall scores
(for all variables, p<0.05). The regression analysis revealed that low albumin levels and hematocrit values as well as hemodynamic instability
were the independent predictors of mortality.

Conclusion: Peptic ulcer bleeding is the main cause of acute UGl bleeding. Low albumin levels and hematocrit values as well as hemodynamic
instability are the independent predictors of mortality. We believe that geriatric patients with UGI, particularly those with hemodynamic

compromise at the time of hospital admission, should be closely monitored and promptly treated.

Keywords: Geriatric, upper gastrointestinal bleeding, mortality

Introduction

Because people in the twenty-first century are living longer
worldwide, health problems that affect older population have
been increasing (1). Additionally, the widespread usage of certain
medications like anticoagulants and non-steroidal drugs (NSAIDs)
hassteeplyincreased the incidence of gastrointestinal (Gl) bleeding
among the older peoples (2,3). Acute upper gastrointestinal (UGI)
bleeding in geriatric patients that occurs most frequently over
60 years of age is a life-threatening emergency that requires
rapid evaluation and appropriate management (4-8). Although
the use of endoscopic homeostasis and advancements in

diagnostic and therapeutic modalities have improved clinical
outcomes, Gl bleeding remains an important clinical problem
for geriatric patients because of their longer hospital stays and
higher mortality and morbidity rates compared to those of
younger patients (2,9). For patients suffering from Gl bleeding,
the mortality rate corresponds with increased age. Patients older
than 70 years of age have a 20-30 times greater incidence of Gl
bleeding than patients younger than 30 years (9,10). Moreover,
mortality rates are 12-25% for patients older than 60 years and
below 10% for patients younger than 60 years (11). This increases
the importance of UGl bleeding in the geriatric population.
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Identifying predictors of mortality in geriatric patients with
Gl bleeding may aid in the early recognition of high-risk
patients. High-risk patients frequently require hospitalization,
early resuscitation, close monitoring, and urgent endoscopic
interventions, whereas low-risk patients may be discharged
early in the course or managed on an outpatient basis, reducing
emergency department (ED) costs and crowding (12,13).

In this study, we aimed to evaluate demographic and
epidemiological properties to identify predictors of 28-day
mortality among geriatric patients diagnosed with UGl bleeding
inan ED.

Materials and Methods

Design and Setting

Our retrospective study was conducted in a tertiary care ED with
approximately 250,000 patient admissions per year. Prior to
implementation, our study’s protocol was approved by the local
ethics committee (decision no: 1792, date: 28/11/2018). As this
is a retrospective study, the participants’” informed consent was
not required.

Study Population

All patients aged >65 years, admitted to the ED between January
1, 2015 and January 1, 2018, diagnosed with UGI bleeding, and
investigated with endoscopic examination were enrolled in this
study.

Patients’ comorbidities, vital signs, hospital outcomes, laboratory
results, endoscopic findings, demographic characteristics, and
blood product replacements were obtained from the hospital
automation system and their personal medical records. Patients
with missing data were excluded.

Forrest classification was used as the endoscopic bleeding index,
and Forrest 1a and 1b bleeding indicate active bleeding. Patients
with a systolic blood pressure below 100 mmHg and a heart rate
over 100/min at the time of ED admission were considered to
have hemodynamic instability.

The primary outcome was the identification of a 28-day mortality
rate and its mortality predictors, which included all causes
of mortality that occurred within 28 days of hospitalization.
Mortality data were obtained from the hospital automation
system and the death certificate system.

Statistical Analysis

Data analysis was performed using SPSS for Windows 16. The
normality of the distribution of the discrete and continuous
variables was checked using the Kolmogorov-Smirnov test.
Descriptive statistics included numbers and percentages for
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qualitative variables and medians (minimum-maximum) for
discrete and continuous variables. Categoric variables were
compared using the chi-square test, and continuous variables
with the Mann-Whitney U test. Predictors of in-hospital mortality
were determined using univariate tests, and statistically
significant (p<0.2) variables were tested with a multivariate
logistic regression model. The fitness of this model was tested
with the Hosmer-Lemeshow test. A p value <0.05 was considered
to be statistically significant.

Results

We enrolled 319 patients during the study period. Of these 319
patients, 22 patients were excluded due to missing data. In total,
297 patients were included in the final statistical analysis. The
median age of the patients was 79 years (65-98), and 131 patients
were women (44.1%).

The most common comorbidity was hypertension (n=147, 49.5%).
The 28-day mortality rate was 14.1% (n=42).The most common
causes of death were multiorgan failure (n=12, 28.5%), sepsis
(n=9, 21.5%)., and acute renal failure (n=9, 21.5%).The mean
time from admission to death was 11 days (0 day-28 days). Patient
demographics and laboratory results are shown in Table 1.

The endoscopic findings, Forest classifications, and endoscopic
interventions are summarized in Table 2. The most common
bleeding etiologies were gastric and duodenal ulcers (n=160,
53.9%). Active bleeding was present in 20.5% of patients (n=61),
and 56 of these patients (18.8%) underwent sclerotherapy. Five
patients (1.7%) could not receive sclerotherapy because they
could not tolerate the procedure and/or had their vital signs
deteriorate during endoscopy. One patient underwent subtotal
gastrectomy. The Rockall scores of the patients were calculated
and divided into three risk groups (Table 3). 21.5% of the patients
(n=64) were in the mild group, while 48.8% (n=145) were in
the high-risk group. Re-bleeding was detected in seven patients
(2.4%). Four patients were treated with sclerotherapy, and three
patients could not tolerate the procedure of endoscopy and
sclerotherapy.

A comparison of the in-hospital mortality factors for the patients
(survivors/non-survivors) revealed significant differences related
to chronic renal failure, hemodynamic instability, hematocrit,
blood urea nitrogen (BUN), creatinine, albumin, erythrocyte
suspension transfusion, re-bleeding, and Rockall score (p=0.007,
p<0.001, p<0.001, p<0.001, p=0.005, p<0.001, p=0.014,
p<0.001, p<0.001, respectively; Table 4).

Univariate regression analysis was performed to investigate
the mortality variables (Table 5). Next, a multivariate logistic
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Table 1. Demographic data of patients

Table 2. The endoscopic findings, Forest classification and

All patients, n (%) 297 (%) endoscopic interventions
Female, n (%) 131 (44.1%) Endoscopic diagnoses n (%)
Age, years, median (minimum-maximum) 79 (65-98) Gastric/duodenal ulcer 160 (53.9%)

*Comorbidity, n (%)

Gastric erosion/gastritis 131 (44.1%)

Hypertension

147 (49.5%)

Diabetes mellitus

80 (26.9%)

Coronary heart disease 75 (25.3%)
Chronic heart failure 32 (10.8%)
Chronic renal failure 39 (13.1%)
Liver disease 25 (8.4%)
Other 32 (10.8%)
NSAID drugs use n (%) 103 (34.7%)
Oral anticoagulant drugs use n (%) 70 (23.6 %)

Presenting symptoms, n (%)

Cancer stomach 32 (10.8%)

Hematemesis

160 (53.9%)

Esophageal varices 18 (6.1%)
Dieulafoy’s lesion 5(1.7%)
Mallory-Weiss tear 5(1.7%)
Forrest classification for gastric/duodenal ulcer

1a 3 (1.8%)
1b 29 (18.1%)
2a 12 (7.5%)
2b 34 (21.3%)
2c 32 (20%)
3 50 (31.3%)
Active bleeding 61 (20.5%)

Endoscopic intervention

Sclerotherapy 44 (14.8%)

Melena 100 (33.7%)
Syncope 9 (3%)
Others 28 (9.4%)
Hemodynamic status (%)

Unstable 109 (36.7%)
Stable 188 (63.3%)

Rockall score, median (minimum-maximum)

4 (1-10)

Hemoclip + sclerotherapy 6 (2%)
Endoscopic band ligation 6 (2%)
n: Number

Laboratory results, median (minimum-maximum)

Some patients presented with more than 1 endoscopic finding

Hematocrit % 31(10-57) Table 3. Rockall score stratification into three groups with
Platelet x10%/uL 253.75 (32-910) percentage of re-bleeding and mortality of patients

BUN mg/dL 32 (6-324) Group Re-bleeding (%) | Mortality (%)
Creatinine mg/dL 1.1(0.5-9,6) Low risk 64 (21.5%) | 0 (0%) 0 (0%)

AST U/L 18.5 (16-363) Moderate risk | 88 (29.6%) | 0 (0%) 8 (9.1%)

ALT U/L 13 (12-264) High risk 145 (48.8%) | 7 (4.8%) 34 (23.4%)
Albumin g/dL 3.4 (1.38-6.30)

Replacement of blood products, n (%)

Erythrocyte suspension

132 (44.4%)

Unit, median (minimum-maximum) 2 (1-11)
Re-bleeding, n (%) 7 (2.4%)
Hospital stay duration median (minimum- 4(2-32)
maximum)

28-day mortality n (%) 42 (14.1%)

Causes of death, n (%)

Multiorgan failure

12 (28.5%)

Sepsis 9 (21.5%)
Acute renal failure 9 (21.5%)
Acute coronary syndromes 8 (19%)
Others 4 (9.5%)

NSAID: Non-steroidal anti-inflammatory drug, ALT: Alanine amino transferase, AST:

Aspartate transaminase, BUN: Blood urea nitrogen, n: Number

*Some patients had multiple comorbid diseases

regression analysis was conducted. Because BUN and creatinine
levels correlate with albumin, Rockall score correlates with
hypotension, and ES replacement correlates with hematocrit
levels, these properties were not included in the model. The
multivariate model included chronic renal failure, syncope,
hemodynamic instability, hematocrit, albumin, rebleeding, age,
and sex (Table 5), which had a p value <0.2. The model was
found to be fit using the Hosmer-Lemeshow test. Low albumin
and hematocrit levels as well as hemodynamic instability at
the time of admission were found to have adverse effects on
mortality (Table 6).

Discussion

The present study which we investigated the characteristics of
geriatric patients with UGI bleeding and the factors that affected
their 28-day mortality provided two important results. First,
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NSAID: Non-steroidal anti-inflammatory drug, ALT: Alanine amino transferase, AST:
Aspartate transaminase, BUN: Blood urea nitrogen, n: Number
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Table 4. A comparison of the patient characteristics regarding Table 5. Univariate analysis of factors associated with 28-day
in 28-day mortality (survivor/nonsurvivor) mortality
Survivor (n= 255) | Dead (n=42) p p value 0dds ratio | (95% Cls)

Age 79 (65-98) 79.4 (67-96) 0.581
Gender, n (%) Age 0.574 1.01 0.9-1.05
Female 111 (66.3%) 20 (47.6%) 0.621 Gender 0.621 0.84 0.4-1.6
Male 144 (56.5%) 22 (52.4%) . Chronic renal failure 0.009 2.87 13-6.3
Comorbidity

- S 0.111 3.19 0.7-13.2
Hypertension 124 (48.6%) 23 (54.8%) 0.461 yncope — —
Diabetes mellitus 67 (26.3%) 13 (31%) 0.527 Hemodynamic instability <0.001 18.8 7.1-49.7
S?Sr:ans'zry heart 67 (263%) 8 (»] 9%) 0318 Albumin <0.001 0.24 0.12-0.4
Chronic renal Hematocrit <0.001 0.92 0.8-0.9

0, 0,
failure 28 (11%) 4 (26.2%) 0.007 Rockall scores <0.001 1.55 1.3-1.85
Liver disease 21 (8.2%) 4(9.5%) 0.765 Erythrocyte suspension 0.016 2.28 1.1-4.4
Drugs, n (%) bleedi
NSAID 90 (35.3%) 13 31%) 0584 Re-bleeding <0.001 42.32 4.9-361.8
Oral anticoagulant | 61 (23.9%) 9 (21.4%) 0.724 CI: Confidence interval
Hemodynamic 72 (28.2%) 37 (88.1%) <0.001
[nstability, n (%) Table 6. Multivariate regression model to predict in 28-day
Rockall score, mortality
median (minimum- | 4 (1-10) 6 (3-10) <0.001
maximum) p value (r)atiti; (95% Cls)
Presenting symptoms, n (%)
Hematemesis 137 (53.7%) 23 (54.8%) 0.901 Age 0.82 0.99 0.9-1.06
Melena 88 (34.5%) 12 (28.6%) 0.450 Gender 0.092 0.42 0.1-1.1
Syncope — L 6 (2:4%) 3 (7.1%) 0.093 Chronic renal failure 0.297 1.84 0.5-5.7
Endoscopic diagnosis, n (%)
Gastric/duodenal | 139 (54.5%) 21 (50%) Syncope 0139 | 497 0.5-41.8
ulcer Hemodynamic instability <0.001 | 26.2 6.1-111.4
Gastr]c. erosion/ 111 (43.5%) 20 (47.6%) Albumin 0.003 0.26 041-0.6
gastritis >0.05
Esophageal varices | 14 (5.5%) 4(9.5%) Hematocrit 0.015 11 1.02-1.2
Dieulafoy’s lesion | 5 (2%) 0 (0%) Re-bleeding 0.088 | 1247 0.68-225.6
_ 1 0, 0,

Mallory-Weiss tear | 5 (2%) 0 (0%) O1: Confidence interval
Laboratory results, median (minimum-maximum)
Hematocrit % 32 (10-57) 26.75 (15.7-42) | <0.001 we determined that the most common cause of Gl bleeding
Platelet x10%/uL 245 (32-910) 250 (55-507) 0.562 was peptic ulcer, which had a 28-day mortality rate of 14%. We
BUN mg/dL 30 (6-324) 44 (13-125) <0.001 revealed that the deceased patients were more hemodynamically
Creatinine mg/dL 1.03 (0.5-9.6) 1.42(0.5-6.5) 0.005 unstable, had lower hematocrit and albumin levels, had higher
AST U/L 18 (6-363) 19.5(10-154) | 0.507 BUN and finine level d had . i for blood
AT UL 13 (3-264) 13 (6217) 0.954 and crea |r?|ne evels, and had greater needs for bloo
Albumin g/dL 3.45 (1.38-6.30) 3(1.84) <0.0071 product transfusions. Second, we demonstrated that the most
Act0||ve bleed|n§/|n 50 (19.6%) 126.2%) 0.328 mportant pr§d|ctors of in-hospital rngrtahty forgenatn.c patients
endoscopy, n (%) with Gl bleeding were hemodynamic instability at the time of ED
Endoscopic 45 (15%) 11 (26.2%) 0.679 dmissi d] Ibumi dh it level
intervention admission and low albumin and hematocrit levels.

- i 9 9 . . . . . .
Eip?;e;(::;it of 1(04%) 6 (14.3%) =0.001 The increased incidence of UGI bleeding in the older population
blood products, has been linked to various causes, such as increased NSAIDs
E (%% 106 (41.6%) 26 (61.9%) 0.014 usage, Helicobacter pylori incidence, and gastroesophageal reflux

t t . . .
S;Zperﬁs%s disease (14,15). Kawaguchi et al. (3) evaluated nonvariceal UGI
Unit, median bleeding in the geriatric patients. They found that 41% of their
(min‘imum)- 2(1-11) 2(1-9) 0.361 patients were using NSAIDs and 34% were using anticoagulants,
maximum

and they determined that these rates were higher in geriatric
patients than in patients under 65 years of age. According to
our results, 34.7% of the patients were using NSAIDs and 23.6%
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were using anticoagulants. A systematic review indicated that the
relative risk of Gl bleeding was 2.7-33.9 for NSAIDs users (16).
Notably, NSAIDs use in the geriatric patients is often overlooked.
In addition to a greater prevalence of rheumatologic disorders
in the geriatric population, many patients from developing
countries, where medication regulation is inadequate, use
these drugs without prescriptions or adequate oversight. NSAIDs
users also frequently take one or more antiplatelet agents
to combat cardiac or cerebrovascular comorbidities. A meta-
analysis reported that taking low-dose aspirin increases the risk
of UGI bleeding (17). This risk is even more pronounced among
patients with a history of Gl bleeding, extended aspirin usage,
or simultaneous clopidogrel or anticoagulant usage (17). In the
older patients, the risk of developing ulcers is increased due to
their frequent NSAID and anticoagulant usage. The most common
etiology of UGI bleeding in the geriatric population is peptic
ulcer disease (4). In the geriatric patients, hospital admissions
due to peptic ulcer disease, along with esophagitis and gastritis,
comprise of 70-91% of all admissions due to UGI bleeding (18).
In previous studies, the prevalence of UGI bleeding ranges from
5-43% for stomach/duodenum ulcers, 6-42% for gastritis, and
1-20% for esophageal varices (16,17,19). Similar to literature, our
endoscopic findings also revealed gastric or duodenal ulcer at a
rate of 53.9%. Our rate for esophageal variceal bleeding was 6.1%.
The rate of UGI bleeding episodes due to esophageal varices is
around 10% in the previous studies (12). Chronic liver diseases
and their associated Gl complications are less common in Turkey
than in other countries, and this may have contributed to the low
rate of esophageal varices in our study.

Rockall scoring considers age, comorbid diseases, presence of
shock, and endoscopic findings, and it is the most widely used Gl
bleeding scoring system (7,13). In our study, 21.5% of the patients
were in the mild group, while 48.8% were in the high-risk group.
The Rockall scores were lower for the survivors than the non-
survivors, and this difference was statistically significant.

Previous studies have reported in-hospital mortality rates
ranging from 8.7-11.2% for geriatric patients (4,20). Mortality
rates are affected by the cause of the bleeding and the presence
of comorbidities. Our mortality rate was 14.3%. Our relatively
high mortality rate may be related to our greater comorbidity
rate and the extreme age of our study population. Similar to
previous studies, we found low re-bleeding rates. Although these
prior studies on geriatric patients with Gl bleeding have linked
increased mortality with the coexistence of coronary artery
disease, we could not detect any significant differences (10).
Chronic renal disorders were more common among deceased
patients. Hence, we identified higher BUN and creatinine levels
in our deceased patients. In addition, our deceased patients had

lower hematocrit levels at the time of ED admission and needed
more blood product transfusions.

Recent studies on Gl bleeding in the older people report
heterogeneous findings on the predictors of in-hospital mortality.
A study reported that high age, being hypotensive at admission,
failure to achieve endoscopic hemostasis, and the presence of
comorbidities, particularly liver cirrhosis associated with other
comorbidities, were independent predictors of mortality (18).
However, we did not find any difference in liver disease status
between survivors and non-survivors. Cirrhosis is associated
with many potential complications, notably the development of
portal hypertension. Portal hypertension with the production of
ascites, hepatic and gastric varices bleeding in the upper part
of the Gl tract is associated with a considerably worse prognosis
and an increased risk of mortality (21). This risk may be reduced
by using modern pharmacotherapeutic agents and therapeutic
endoscopic methods (e.g., esophageal stents and transjugular
intrahepatic portosystemic shunt) to treat acute bleeding in
cirrhosis patients who have experienced GIS bleeding.

Thongbai et al. (13) associated hemodynamic instability, bright
red bleeding upon nasogastric aspiration, creatinine <1.5 mg/dL,
and, crucially, coexisting coronary artery disease with mortality
(10). In contrast, our study found that admission hemodynamic
instability and low albumin and hematocrit levels negatively
affected our patients’ survival rates. Among patients with UGI
bleeding, admission hemoglobin and hematocrit levels are
critical for determining prognosis and managing treatment
(22). A low admission hematocrit should inform an emergency
specialist about the severity of the bleeding and the presence
of active bleeding. Prior studies have reported that the serum
albumin level has an important role in the prognosis of patients
with Gl bleeding (23,24). Gonzdlez-Gonzalez et al. (25) recently
argued that the albumin level was the sole independent predictor
of mortality. They showed that it had a negative predictive value
as high as 97% for geriatric patients with a serum albumin level
below 2.35 g/dL, and they reported that it was quite effective
for discriminating between survivors and non-survivors (25).
We assert that being hypotensive at the time of ED admission
is a strong predictor of mortality. The hemodynamic status of
geriatric patients who are initially hypotensive may suddenly
deteriorate and require aggressive therapy. Therefore, care
should be taken to rapidly stabilize their hemodynamic status,
begin pharmacological treatment, and schedule endoscopy.

Study Limitations

Our study has some limitations. As a single-center study, its
findings cannot be generalized to other centers. Notably, since
our study was retrospective and some patients were referred,
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patient information such as smoking status, alcohol and drug
usage, and treatment management could not be obtained.
Moreover, there were five patients who could not undergo
endoscopic treatment due to various reasons and we could not
include to regression analysis. This situation may have affected
the mortality of patients.

Conclusion

As conclusion, in the present study, hemodynamic instability,
low hematocrit levels, and low albumin levels were independent
predictors of mortality. It is possible to stabilize geriatric patients
and prevent mortality by diagnosing high-risk patients and
applying appropriate therapies. To improve outcomes, such
patients should be closely monitored, resuscitative procedures
should be rapidly initiated, and endoscopic interventions should
be performed as soon as possible.
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Abstract

Aim: To determine the working order of the emergency medicine (EM) residents, their individual preferences, and the effects of their working
order on their practice and social lives.

Materials and Methods: A total of 182 EM residents were included in this study. A two-stage questionnaire study was designed, including a
questionnaire on demographics and on the residents’ thoughts regarding their practice and social lives. This study included EM residents who
were actively on duty with shifts and volunteered to participate. All data were analyzed using SPSS software.

Results: The most common shift type practiced among the residents was the 8/16 duty system. Most of the residents were working on 24-hour
shifts (42.1%). Of the residents, 54.9% stated that their concentration levels were negatively affected after 8-10 hours of duty. Although 102
(56.1%) of the physicians were glad to be EM residents and 19 (10.4%) believed that they had enough time for themselves, 22 (12.1%) stated
that they were only able to sufficiently study when they were off duty. Sleeping issues were statistically lower in EM residents working on 24-
hour shifts. A higher percentage of residents on duty in a periodical order stated that they could get sufficient rest. Meanwhile, an unstable
relationship with patients and negative views on medical practice were observed more frequently among residents who were on duty with

irregular shifts.

Conclusion: Shift systems and the regularity of shifts affect not only the residents’ social lives but also their approach to patients.

Keywords: Duty, emergency medicine, practice-social life

Introduction

Physicians practicing emergency medicine (EM) are under
constant duress due to the workload, continuous confrontation
with patients in critical condition, andworking in shifts. Only
working in shifts has been sufficient reason for stress (1). Increase
in the duration of shifts based on lack of staff also damages the
already fragile social, familial and peer relations of the residents
(2). This condition has been known as “burn-out syndrome”(3).

Increasing stress, along with the discontent at work and the loss of
eagerness lead to a depres-sive emotional state/mood especially
at the end of the 40s and decrease the quality of patient care
(3,4). Beyond, shift patterns have a strong effect on balancing
stres of emergency physicians (5). The most convenient shift

pattern defined worldwide has been the arrangement of day,
evening and night shifts. Usually a 24-hour episode is necessary
in every night duty for the in-dividual to restore his/her strength
and social life (4).

In the present study we aimed to identify the practice patterns of
EM residents, and how these patterns effect the residents” work
lives and social lives.

Materials and Methods

Study Design

This prospective study was performed with the Institutional
Review Board protocol approval date: 01/06/2016 and number:
E-16-938 in the emergency department of Ankara Numune
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Training and Research hospital. This study has been conducted
in compliance with the latestversion of “Helsinki Declaration”
and the “Good Clinical Practice Directive”.

Data Collection

Survey has been performed through a questionnaire study
applied to residents practicing in emergency services of random
hospitals. One hundred and eighty-two EM residents have par-
ticipated the questionnaire study. Questionnaire study was
designed as a two-stage survey. Survey was applied the day after
the post. Demografic data evaluated in the first group comprises
of the duration of residency, age, gender, diseases, height, weight,
use of alcohol and/or cigarettes, category of hospital (training
and research hospital/ university hospital), number of posts, type
of shifts, and the pattern of shifts. Second group of questions on
the other hand, concentrates on investigating the thoughts of
participants on their Professional lives and on their social lives.

Shift patterns have been categorized as: 8/16 shift system
comprising of 8 hours of day and 16 hours of nightduty; 12/12
shift system comprising of 12-hour periods of duty; and 24 hours
shift system for 24 hours non-stop duty. Study included residents
in ER units who were actively engaged, who were on duty with
shifts, and who were volunteer to participate in the study. Any
resident who were not practicing actively or not on duty shifts
for any reason (e.g. maternity leave, sickleave), who did not
volunteer to participate, and who did not complete the ques-
tionnaire form were excluded from present study.

Data Analysis

All data were analyzed with SPSS (Statistical Package for the
Social Sciences) software for Windows (v21.0; IBM, Armonk,
NY, USA). Individual and aggregate data were summarized
using descriptive statistics including mean, standart deviations,
medians (min-max), frequency distributions and percentages.
Initial evaluations and comparison of the data for normal
distribu-tion was made via Kolmogorov-Smirnov and Shapiro-
Wilk tests. Comparison of the dependent variables with normal
distribution was made with Student t-test and ANOVA. For the
continuous variables that were not normally distributed, the
Kruskall-Wallis and Mann-Whitney U test were conducted to
compare between groups. Presence of correlation was analyzed
with Spear-man’s Rho and Pearson tests. P values of <0.05 were
considered statistically significant.

Results

Socio-demographic features and the practice patterns of the
resident physicians included in the study has been shown in
Table 1 and Table 2. As well as the most common type of shifts
practiced were 8/16 duty systems among the residents who
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Table 1. Socio-demographic features and the work order of the
participants

Mean * SD (Median)/n (%)
Age 30.1£3.9 (30)
Gender
Male 109 (59.9)
Female 73 (40.1)
Duration
<13 months 32(17.6)
13-24 months 42 (23.1)
25-36 months 40 (22.0)
>36 months 68 (37.4)
Chronic diseases 25(13.7)
Cigarettes 85 (46.7)
Alcohol 96 (52.7)
Type of hospital
Training and research hospital 77 (42.3)
Medical hospital 105 (57.7)
Monthly average hours of work 213.4+26.8 (216)
Monthly average number of 8.9t1.1(9)
nightposts

SD: Standard deviation, n: Number

Table 2. Practiced shifts and preferences

Total Female Male

(n=182) (n=73) (n=109)
Type of shift practiced
8/16 (n=104) 104 (57.1%) | 42 (57.5%) | 62 (56.9%)
12/12 (n=13) 13(7.1%) | 8(11%) 5 (4.6%)
24 (n=47) 47 (25.8%) | 14 (19.2%) | 33 (30.3%)
8/8/8 (n=1) 1(0.5%) 1(1.4%) 0 (0%)
Other (n=17) 17(93%) | 8(11%) 9 (8.3%)
Preferred shift type
8/16 (n=104) 57 (31.3%) | 31 (42.5%) | 26 (23.9%)
12/12 (n=13) 20 (11%) 8 (11%) 12 (11%)
24 (n=47) 55(30.2%) | 14 (19.2%) | 41 (37.6%)
8/8/8 (n=1) 46 (253%) | 19 (26%) | 27 (24.8%)
Other (n=17) 4(2.2%) 1(1.4%) 3 (2.8%)
Content with the type of shift
8/16 (n=104) 39 (37.5%) | 21(50.0%) | 18 (29.0%)
12/12 (n=13) 5 (38.5%) 1(12.5%) | 2 (40.0%)
24 (n=47) 20 (42.1%) | 3(21.4%) | 16 (48.5%)
8/8/8 (n=1)
Other (n=17) 2(11.8%) | 1(12.5%) | 1(11.1%)
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have participated in the study, 8/16 shift has been also the
most commonly preferred duty system by them (31.3%). As to
the residents’ content with their shift pattern, the highest level
of satisfaction belonged to the residents work-ing with 24-hour
shifts (42.1); as this percentage was typical for the male residents
in 8/16 shift pattern, also female residents who practiced in 24-
hour shift pattern were content with their pattern.

Of the residents participating in the study 54.9% were indicated
that their concentration levels was affected negatively after
8-10 hours of practice. Also after 8-10 hours of work, 39% of
the participants think that they may decide incorrectly in the
treatment process; 36.3 of them consid-er that the frequency
of occupational accidents increases; 47,8% of them state that
they start to feel tired; 28% of them say that they feel exhausted;
41.2% declare that their relations with the patients and patient
relatives have been effected negatively; and 34.1% of them point
out that they begin to view their profession negatively (Table 3).

It has been established by the study that the 102 (56.1%) of
the participants have been content to be emergency medicine
residents, while 38 (20.9%) of them were not. As 28 (15.3) of
them have the idea that they spend enough time with their
families, 100 (55%) of them think that they do not. As 20 (11%) of
residents think they have enough time for their friends and 19
(10.4%) of residents have the idea that they have enough time for
themselves. While 21 (11.5%) of the residents consider that they
have enough spare time for their hobbies, 132 (72.6) of them think
that they do not. As 22 (12.1%) of them are convinced that they
can study enough in their off-duty period, 136 (74.7%) of them
think that they can not study sufficiently in their off-duty time.
As 38 (20.8%) of the residents stated that they have no problems
like having difficulty in falling asleep, waking up frequently, or
not having enough sleep; whereas 114 (62.7%) of them reported

as having one of the problems like having difficulty in falling
asleep, waking up frequently, or not having enough sleep. As 126
(69.2%) of the residents are of the opinion that being on duty for
a long period of time has a negative effect on health, 39 (21.4%)
of them think that being on duty for a long period of time has no
negative effect on health. While 129 (70.9%) of the residents were
convinced that frequent posts effected their health negatively,
33 (18.1) of them were convinced that frequent posts had no
negative effect on their health. As 31 (17%) of the residents think
that they can get enough rest between their posts, 107 (58.8%) of
them think they can not get enough rest between the posts. While
72 (39.5%) of the residents consider that they are not depressed,
67 (36.8%) of them consider themselves to have depression. As
94 (51.6%) of the residents think that their performance would
be higher in a regular post schedule than in an irregular post
schedule; 48 (26.3%) of them do not think that their performance
would be higher in a regular post schedulethan in an irregular
post schedule. While 83 (45.6%) of the residents are convinced
that they can use their spare time more efficiently between their
posts in a regular post schedule, 47 (25.8%) of them are convinced
that they can not use their spare time between their posts more
efficiently in a regular post schedule than in an irregular post
schedule. As 106 (58%) of the residents consider practicing in an
EM service more advantageous compared to other services, 35
(19.2%) of them do not consider practicing in an EM service as
more advantageous compared to other services (Table 4).

No statistically significant relationship has found between the
regularity and/or irregularity of the post schedules and the
absence of any sleeping problems as difficulty in falling asleep,
waking up frequently, or not getting enough sleep among
emergency medical residents (p=0.825). The absence of any
sleeping problems such as difficulty in falling asleep, waking
up frequently, or not getting enough sleep among emergency

Table 3. Comparison of theresidents’ thoughts on fatigue, error-occupational accidents, exhaustion, relations with patients and

relatives through time spent on duty

8-10 1112 13-14 15-16 >17
hours hours hours hours hours
n (%)

Aftgr how many hours of‘practlce during your post do you think your concentration on 100 (54.9) | 26 (143) | 20 (1) 16(8.8) | 20 (1)
patients is affected negatively?
Afte( how many hours durmgy our post possibility of major/minor errors in the process 71 (39) 33(18) | 31(17) 210115) | 26 (14.3)
of diagnosis-treatment may increase?
After how many hours during your post, rate of occupational accidents may increase? 66(36.3) | 34(18.7) |35(19.2) | 20(11) |27(14.8)
After how many hours during your post do you begin to feel tired? 87 (47.8) |37(20.3) |21(11.5) | 21(11.5) | 16 (8.8)
After how many hours during your post do you begin tofeel exhausted? 51 (28) 29 (15.9) | 33(18.1) | 32(17.6) | 37 (20.3)
Compared to initial hours of your post. after how many hours of practice do you think
your relations with the patient and the relatives are affected negatively? 751.2) | 32(17.6) | 29(15.9) | 28(15.4) | 18(9.9)
After how many hours of your post do you begin to think negatively on your profession? | 62 (34.1) | 27 (14.8) | 17(9.3) | 31(17) | 45(24.7)
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Tablo 4. Effects of shift system among residents on their health and social life

1 2 3 4 s

n (%)

I am glad to be an EM resident 16 (8.8) 22 (12.1) 42 (23.1) 62 (34.1) 40 (22)
I can spend enough time with my family 50 (27.5) 50 (27.5) 54 (29.7) 15(8.2) 13(7.1)
I think I have enough time for my friends 49 (26.9) 65 (35.7) 48 (26.4) 10 (5.5) 10 (5.5)
I think | have enough time for myself 57 (31.3) 62 (34.1) 44 (24.2) 11 (6) 8 (4.4)
I think | have enough spare time for my hobbies 74 (40.7) 58 (31.9) 29 (15.9) 15(8.2) 6(3.3)
I can study enough in my off-duty time 75(41.2) 61(33.5) 24 (13.2) 16 (8.8) 6(3.3)
oot e amdeeonapbens s difedbiniolines g gy 065 | wmog | st
I think long duration posts affect my health negatively 20 (11) 19(10.4) 17 (9.3) 45 (24.7) 81 (44.5)
I think frequent posts affect my health negatively 17 (9.3) 16 (8.8) 20 (11) 44 (24.2) 85 (46.7)
| can get enough rest between the shifts 45(24.7) 62 (34.1) 44 (24.2) 23 (12.6) 8(4.4)
I don’t think | have depression 32(17.6) 35(19.2) 43 (23.6) 41 (22.5) 31(17)
ik mpelomarce el bl bosen ogisg toma w1 |vese | oess
et oty et et [oma |ams  [mes wea e
Isetr\i:]cléstgi tEylVIpese(:)rfv;)c;iC;g;ore advantageous compared to other 19 (10.4) 16(8.9) 41 (225 62 (34.1) 44 (242)
EM: Emergency medicine. 1: Certainly disagree. 2: Disagree. 3: Hesitant. 4: Agree. 5: Completely agree

medical residents were significantly higher among the ones
practicing 24-hour posts (p=0.040) (Table 5).

There was no statistically significant association found between
the idea that the residents get enough rest between the posts,
and the regularity/irregularity of the post schedule; however, the
thought that participants get enough rest was significantly higher
among the residents working 24-hour posts (Table 5).

Higher rate of residents who practice periodical posts in constant
order, have reported being able to rest enough (p<0.001). Also,
changes in the relations with the patients and patient relatives,
and a negative attitude towards the profession has been observed
more among the residents practicing irregular posts (p<0.001).

Discussion

EM services cause exhaustion in their staff rapidly because of the
heavy work load, for this rea-son they operate with a different
system compared to other medical services and ifferent systems
of working order have been put to use in these 24-hour services,
for attaining highest efficiency with minimal complications and
minimal malpractice (6). Studies on emergency services estab-
lish that the attending physicians frequently prefer night posts,
and the patients’ need for the physicians during night posts
increase their professional contentment (7).
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It has been declared that the inconvenient conditions increase
the risk of substance abuse among emergency medical service
staff (8). Higher use of drugs and alcohol have been reported on
shift systems (9). During our study although alcohol and cigarettes
have been asked, no drug related questions have been included
because of the reservation of the physiciansfor the legislation
concerning civil servants. However, among the residents, the
ratio of smoking as 46.7%, and consumption of alcohol as 52.7%,
has been established in this study. It has been considered that
residents are prone to substance abuse because of inconvenient
hours of work, intense workload and other stress factors.

Shift patterns are associated with higher rates of comorbidity
(10,11). In this study rates of chronic diseases have been
documented as 13.7%. Considering the age range of our study,
this ratio can be considered to be high. It may be stated that
frequency of chronic diseases increases depending on the
cumulating stress factors, chronic fatigue and irregular hours of
work. Although it has been shown to increase individuals’ quality
of life, irregular work and shift patterns have been stated to be
major stress factors (6,8).

Although 12-hour shift systems are utilised commonly, it has
been documented that 12-hour shift systems are exhausting,
and for that reason 8-hour shift patterns are preferred due to
fact that errors and occupational accidents increase in the last
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Tablo 5. Relation of shift order and type of shift with the sleeping patern. getting enough rest. change in relations with patient and
relatives on different shifts and negative view on profession

Shift order Type of shift

Regular ‘ Irregular 8/16 ‘ 12/12 ‘ 24 ‘ Other
Sleeping problem
Present 16 (80%) 98 (60.4%) 70 (67.3%) 6 (46.1%) 25 (53.1%) 13 (72.2%)
Neutral 2 (10%) 28 (17.2%) 17 (16.3%) 4 (30.7%) 4 (8.5%) 5 (27.7%)
None 2 (10%) 36 (22.2%) 17 (16.3%) 3 (23%) 18 (38.2%)
p value 0.825 0.040
Can get enough rest?
Yes 18 (47.4) 15 (10.2) 13 (50) 3(11.5) 7(26.9) 3(11.5)
Neutral 10 (26.3) 10 (6.8) 13 (56.5) 2(8.7) 6(26.1) 2(8.7)
No 10 (26.3) 123 (83) 78 (58.6) 8 (6) 34 (25.6) 13(9.8)
p value <0.001 >0.999
Change in relations with patient and relatives on different shifts
Yes 11(28.9) 122 (81.4) 76 (58.5) 6 (4.6) 35 (26.9) 13 (10)
Neutral 12(31.6) 17 (11.3) 18 (54.5) 5(15.2) 8(24.2) 2(6.1)
No 15 (39.5) 11(7.3) 10 (52.6) 2(10.5) 4(21.1) 3(15.8)
p value <0.001 0.782
Negative view on profession
Thinking badly 15 (6.3) 112 (93.7) 76 (59.8) 9(7.1 31(24.4) 11(8.7)
Neutral 5(10.3) 21(89.7) 14 (48.3) 2(6.9 9(31) 4(13.8)
Not thinking badly 18 (34.6) 16 (65.4) 14 (53.8) 2(7.7) 7 (26.9) 3(11.5)
p value 0.001 0.805

few hours of 12-hour shifts and shiftswhich are regular and in
patterns of less than 12 hours can prevent health problems and
experiencing problems in social environment (8,12,13). In our
study, 71.4% of the residents were convinced that posts had to
be regular. While the most frequent shift pattern practiced by the
residents included in this study has been 8/16 post system, shift
pattern preferred the most was also 8/16 post system (31.3%).
As to the residents’ content with the shift pattern they prac-tice,
highest ratio of contentment belonged to the residents practicing
24-hour post systems (42.1%). Although pysicians have preferred
8-hour shift systems in many studies, in our study physicians
practicing 24-hour shift systems were content with their existing
working order.

Working in shifts lead to exhaustion in physicians working in
emergency services mostly due to working in shift systems and
prolonged shifts,and ashort nap at night can decrease the amount
of exhaustion (14,15). In our study it has been demonstrated that
physicians are getting tired after 8 hours of duty, they start to get
exhausted and begin to lose their concentration, the possibility
of malpractice and occupational accidents increase, and they
are prone to have negative views regarding their profession. We

convinced that the possibility of malftunction and occupational
accidents increases on behalf of the physicians because of their
lessening amount of energy and concentration, increasing need
of sleep and stress. We consider that the physician faces with
instant and/or long-termoccupational problems as a result of the
process and we have concerns on the matter.

Majority of the EM service staff resist sleeping idea during the
day due toparticipate their familial or social life. This might
cause negative attitudes during individuals’ interaction with
their family and social environment (8). Irregularity of the duty
hours,serious loss of energy after night shifts, longer shifts,
frequent posts, and weekend duties, subsequent night duties
insuffi-cient control over the working hours and the flexibility of
the schedule have caused the physicians to think that they can
not allocate enough time for their family, social environments,
maintain their life style so problems have a profound effect on the
physicians’ balance of work and social life, level of exhaustion,
and their professional contentment, psychological and health
is-sues. (16-21). In our study it was a prevalent thought that
physicians could not spare enough time for themselves, their
families, thieir social circles, and hobbies. No significant relation
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has been established between the post order, type of shift, number
of posts, working hours, and the physicians’ ability to have spare
time for themselves, their families, and their social circles. No
significant relations were found between the time for hobbies and
the post order, num-ber of posts, and working hours. However,
the conviction to have enough time for hobbies was significantly
higher among physicians practicing 24-hour shifts. In our opinion
working with shifts for 24 hours during the same working day by
compressing the posts, creates more free days for hobbies. Thus,
the time allocated to other individuals in the family and social
environment may be restricted due to the fact that physicians with
24-hour posts spent this leisure time into hobbies.

Sleeping problems are common among staff practicing shifts in
EM services (22). Posts shorter than 24 hours result with a higher
quality of sleep, and fall asleep more easily on especially short
naps during night posts not only makes it easier to tolerate the
difficulties of working at night, but also makes it safer for both
the physicians and the patients (23,24). However, the physician
has to have at least a 24-hour rest after a night post, and that,
it's the only way to keep his/her circadian rhythm in order
(3,8). Studies on sleep deprivation have demonstrated that lack
of sleep slows down the ability of the physician to perform
compelling routine intellectual tasks, and also decreases the
motivation of the physician (8). In accordance with published
data, our study demonstrated an extensive sleeping problems
among residents working with shift pattern systems; while no
significant relation found between sleeping problems and order
of posts, number of posts, and hours of practice, but sleeping
problems were significantly less among residents having 24-hour
posts. These findings interpreted as; the physicians with 24-hour
posts find opportunity to sleep even if it is for short periods time;
they need to come to their work-place less frequently, and they
have enough time after their night posts to have their circadian
rhythm recuperate itself.

There are limited data on the association between working hours
and a depressive mood. It has been stated that inconvenient
working conditions increase the risk of greater number of
individuals needing psychiatric therapies among Emergency
Service staff (8). Shift paterns are associ-ated with an increase
in depression, psychological changes, divorce rates, social
malfunction and psychological defects among staff maybe due
to the (25,26). Working in night shifts —compared to regular day
work-, increases the depressive psychological mood due to the
result of work load and the capacity to work (27). In our study, the
thought that “physicians working in shifts fall into depression”
was more prevalent. However, no significant relationship was
found between this thought and the order of posts, type of shifts,
number of posts, and working hours. We consider that, since the
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resident physicians are at the beginning of their EM practice, they
have relatively less patient responsibility and they have senior
physicians who may be involved in any problem they might face
with the patient in the process; for that reason depressive stage
has not yet begun.

Asignificant difference of emergency services from other branches is
that most of the opera-tions conducted are observed by the patient
relatives; and that leads to an extra amount of stress on the physician
(3). Also, irregular and shift pattern working hours has been stated as
one of the major causes of stress in literature (8). In our study, the
thought that relations with the pa-tient and patient relatives display
no difference among posts in regular shift patterns, whereas they
display a fluctuation from post to post in irregular shift patterns,
was prevalent. No significant relationship was established between
shift patterns, number of posts, working hours and therelations
with patients and patient relatives; however, there was a significant
relationship between the order of posts and the relationship with
patient and patient relatives.

The exhaustion and sleeping problems caused by the shift
systems and frequent night posts, lead to weaker decision process
and weaker cognitive functions, a decrease in psychomotor
performance, and an increase in negative psychological states
(confusion, stress and irritability) (28-30). In our study it has been
observed that shift pattern post systems lead the physicians
to have negative thoughts on their profession. Although no
significant relationship between negative thoughts on profession
and the shift pattern of the posts, number of posts and work
hours has found, it has been confirmed that residents practicing
in irregular shift patterns had more negative thoughts on their
profession.

Study Limitations

This study depends on a national basis so the results have to be
validated with international results. The sleeping problem was
only asked to the participant, we did not apply a guideline, the
data about sleeping problem is subjective.

Conclusion

Proper arrangement of the shift pattern systems and the number
of posts which have been indispensable for emergency medicine
systems not only effect the physicians’ social life, but also effect
thetherapeutic approach to the patients and patient relations.
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Abstract

Aim: This study aimed to investigate the effect of symptomatic treatment administered in the emergency department on the purchasing
behavior for prescribed medicines among patients diagnosed with an emergency upper respiratory tract infection (URTI).

Materials and Methods: This retrospective study was conducted among patients admitted to the emergency department clinic of Atattirk
University in March 2016 who were discharged with a diagnosis of URTI. In total, 1,104 patients were included in the study. Using the
pharmacy medulla system of the Turkish Social Security Institution, cases of patients taking prescriptions written to them were recorded. Data
entry and statistical analysis were performed using SPSS statistical data program.

Results: A total of 1,104 patients were examined; of them, 553 received an intervention (50.09%), 543 (49.18%) received no intervention, and
eight patients (0.72%) were identified as having missing data. It was determined that 336 (60.75%) of the patients receiving an intervention

received a prescription written for them, whereas 207 (37.43%) did not.

Conclusion: Patients who are discharged from the emergency service with a diagnosis of URI do not receive prescriptions that will help with
their actual treatment if they received any interventional therapy on arrival.

Keywords: Upper respiratory tract infection, symptomatic treatment, emergency department

Introduction

Upper respiratory tract consists of nose, tonsillar, adenoid,
farinx, larinx, paranasal sinuses and ear which are above the
larynx. Pharyngitis, rhinosinusitis, and flu are the most common
causes of upper respiratory tract infections (URIs) as well as the
most frequent causes of adulthood (1,2). Infections can be viral,
bacterial or mixed infections and/or acute or chronic (3).

Flu is the most common cause of acute illness in the United States of
America (USA) and the world (4). Among the underlying causes, many
virus families can be blamed. It may be a single factor or may be
multifactorial (5). Every year in the USA, 3% of the patients are referred
to the clinic and 30% of these patients are prescribed antibiotics (5).

Pharyngitis causes an annual hospitalization of nearly 12 million
people in the US. It constitutes 1 to 2% of remote care patients (6).
This disease is prescribed in each of the clinical applications. Most
antibiotics are unnecessary in most patients, but prescriptions
often include antibiotics (7).

Acute rhinosinusitis occurs in the presence of viral infections,
allergies, or irritants that cause mucosal tissue inflammation in
the nasal and paranasal sinus cavities. More than 4.3 million
patients are diagnosed with sinusitis per year. More than 80% of
these patients are receiving prescription treatment (8).

Among the most common preliminary diagnoses and complaints
in a study conducted in 214,010 patients in a 6.5-year period in a
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university emergency room in izmir, acute nasopharyngitis, sore
throat and dizziness were detected (9).

Our purpose in this study is; to investigate the effect of the
symptomatic treatments we give our patients with the URI of
the emergency department to the official prescriptions which
include the actual treatment of the patients.

Materials and Methods

Study Design

This retrospective study was planned between 01 March and 31
March 2016 by taking 1,104 patients who were admitted to the
emergency department of Atatiirk University with complaints
such as fatigue, fever, sore throat, earache, headache, dizziness,
cough and discharge with URI. Patients’ vital signs, treatments
given from the emergency room intramuscular and intravenous
(im, iv), duration of stay and prescriptions were recorded after
the investigation of these patients’ file. Turkish Social Security
Institution pharmacy medulla tracking system has been checked
whether the patients have taken the T.C. ID numbers and
received prescription drug treatment written to them.

Data Collection

Patients who were admitted with complaints such as fatigue,
fever, sore throat, earache, headache, dizziness, cough, over
18 years of age and discharged with a URI were included in the
study.

Identification of “Missed Cases”

Eight patients (0.72%) with missing information about the
treatment given to the patient and six patients (0.54%) who
were unable to obtain information from the pharmacy system
were accepted as missing data in the patient files filled in the
emergency service.

Statistical Analysis

Statistical analysis of the study was performed with the SPSS
Version 20.0 program (SPSS Inc., Chicago, lllinois, USA). Chi-
square (x?) test was used for comparison of categorical data.
Student’s t-test was used to compare numerical data between
groups. A value of p<0.05 was considered statistically significant.

Results

Five hundred and forty-three (49.1%) of the 1,104 patients who
were included from the study were treated from emergency
room and 336 (34.3%) of these population took their prescription
(Table 1).

The relationship between the groups was statistically significant
(p=0, p<0.05).

Table 1. Demographic characteristics of groups
ER therapy | ER therapy ER therapy | Total
() (+) missing
Prescription (+) | 379 336 2 717
Prescription (-) | 173 207 1 381
Prgsgription 1 0 5 6
missing
Total 553 543 8 1,104
ER: Estrogen receptor

Discussion

Emergency service is being used improperly by patients with
complaints of URIs, those who want to prescribe, and patients
with simple pain (10). Emergency service is the most frequent
cause of the first three diseases; J03/acute tonsillitis, J39/other
upper respiratory tract diseases and ]02/acute pharyngitis,
respectively. Similarly, although our clinic is a tertiary health care
organization, only about 10% of all urgent care applications are
attributable to patients with URI complaints only. In addition,
this patient group asks for urgent symptomatic treatment when
the emergency department visits. Such demands, which are the
immediate urgency of emergency service employees and steal
a life-threatening illness-care time, both reduce the work and
maintenance of service workers and increase work intensity
(11). Our study showed that clinicians’ attempts at this group
of patients negatively affected the use of prescribed medicines,
which constituted the main component of the treatment. Whether
this condition is beneficial for the patient is questionable.

URI’s include infections of anatomical structures that are above
thelarynx. Rhinitis, acute tonsillopharyngitis, acute rhinosinusitis,
colds are mostly caused by viruses; The most common cause
of acute otitis media is Streptococcus pneumoniae (30-50%), H.
influenzae (15-30%) and M. catarrhalis (5-20%) (12). Patients are
admitted to emergency services with a number of nonspecific
symptoms such as headache, weakness, sore throat, fever,
sensation of fullness in the forehead and ear, nasal discharge,
discomfort and general body pain (13). Intervention is expected
in these complaints, which is the emergency department where
the treatment of many diseases is given and many different
symptoms are relieved (10).

There are many life-threatening diseases such as pulmonary
embolism and heart failure, and some criteria such as light
criteria are used in the management of pulmonary embolism.
Biomarkers are sometimes used in the diagnosis of these diseases,
among which NT-pro-BNP is one of the ideal biomarkers to be
used clinically in the diagnosis of pulmonary embolism (14).
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Edirne et al. (15) Showed that emergency medical service
referral criteria consisted of short-term medical observation,
intervention, supportive treatment and inpatient treatment.

Special diagnostic methods of emergency departments, strong
perception of emergencies, special care for treatment, and the
ability to direct them to other health care providers are important
reasons for their improper use (16,17).

Conclusion

As a result, patients with URIs receiving emergency services and/
or iv treatments increase the workload of emergency services
that are already intensively working and reduce the rate of
prescription of medicines that will provide the actual treatment
of the patients. Imbalance and im or iv treatments for symptoms
do not constitute the actual treatment of the diseases and are not
superior to the prescribed treatments. Patients with temporary
relief in their symptoms do not get their prescriptions written.
And the data obtained in this study supports us.
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Abstract

Aim: This study aimed to describe the demographic and clinical characteristics of patients with angioedema admitted to the emergency
department.

Materials and Methods: This prospective study was conducted in the Emergency Medicine Department of Erciyes University Medical
School between April 15 and November 30, 2016. Patients older than 18 years presenting with angioedema were included in the study. The
demographic and clinical data of the patients were then analyzed.

Results: This study included 100 patients with angioedema and the mean age of 41.48+14.10 years. Forty-five percent of the patients were
experiencing their first attack. The most frequent complaints were swelling (93%) and itching and redness (54%). Edema was typically observed
in the periorbital region and on the lips. Drug use (52%) was the most frequent cause of angioedema, with the use of nonsteroidal anti-
inflammatory drugs being the most common drug-related cause (23%). All the patients received antihistamine and steroid therapy. Although
most patients were administered adrenaline (67%), some were administered fresh frozen plasma and complement 1 inhibitor concentrate
(3%). Furthermore, the dermatology department was consulted for most of the patients (89%).

Conclusion: Angioedema is a medical condition that requires hospitalization in most cases and has the potential to rapidly progress into a
life-threatening stage. Therefore, the timely recognition and appropriate management of this clinical condition in the emergency department
is of great importance.

Keywords: Angioedema, emergency department, urticaria, complement 1 inhibitor

Introduction

Angioedema (AE) is a clinical presentation that usually manifests
itself as a transient, localised, subcutaneous or submucosal non-
pitting edema in the tongue, mouth, lips, larynx, and face (1,2).
Tissue swelling is caused by a sudden increase in wall permeability
of the vessels in the skin and submucosa (3). AE is a non-pitting
type of edema, is not affected by gravity and is often asymmetrical.
This type of edema is not itchy, usually no pain, but a feeling of
burning or tingling might be observed (4). It may progress very
quickly and may lead to swelling of the mouth, tongue, and
larynx, leading to a respiratory-tract obstruction, thus might
evolve into a life-threatening condition (5). If the gastrointestinal
tract is affected, severe nausea, vomiting, and abdominal pain

may be seen (1,6). Imaging methods can be used in patients with
acute symptoms affecting the neck and abdominopelvic region
(7). It is categorised as allergic (mast cell or immunoglobulin E
(IgE) mediated) or non-allergic (mediated by bradykinin) (8).
Allergic AE is usually accompanied by urticaria. Different types of
food, insecticides and drugs are the allergens that cause this type
of IgE-mediated reactions (9). Non-allergic AE can be classified as;
hereditary AE (HAE), acquired AE, angiotensin-converting enzyme
inhibitor (ACEl)-related AE, pseudoallergic AE, and idiopathic AE

(®).

AE is an urgent clinical condition which requires visiting
emergency departments (ED). Emergency physicians may

encounter various presentations of this clinical entity which
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may have life-threatening potential. The aim of this study is to
investigate clinical and demographic properties of the patients
presenting to the ED due to AE in particular and to detect the
outcomes.

Materials and Methods

This prospective study was carried out in the Emergency Medicine
Department of Erciyes University Medical School between April
15, 2016 and November 30, 2016. The study was approved by
the Ethics Comittee of Erciyes University (protocol no: 2016/212).
Those patients older than 18 years and presenting with AE were
included in the study. The patients that were involved in the
study, were informed about the scope of this study, and their
informed consents were obtained. A total of 100 patients was
included in the study. The following data were recorded in
prepared forms: age, sex, occupation, time of the first episode,
the number of attacks, medical history, history, medications
used regularly by the patient, chief complaint, vital signs, and
other conditions that might have an association with AE (eg
pregnancy, menstruation, hormone replacement, drug use,
smoking, alcohol use, trauma, infection, anxiety, physical stress,
food intake, operation, tooth extraction, insect bite, contrast
agent exposure), physical examination findings, consultations,
treatment in the ED, response to the treatment, and outcome
(admission or discharge).

Statistical Analysis

Descriptive statistics (mean, median, percent, standard deviation)
was used in the analysis of the data. Normal distribution of
the continuous data was assessed by the Kolmogorov-Smirnov
and Shapiro-Wilk tests. The Mann-Withney U test was used to
compare the median values of the two independent groups, and
the Kruskal-Wallis test was used to compare the median values of
the multiple independent groups. The chi-square test was used
to compare the per cent distributions of the categorical data.
The evaluations were performed in the SPSS V20 program and
p<0.05 value was considered significant.

Results

Between 15.04.2016 and 30.11.2016, patients older than 18 years
of age who were admitted to the ED with AE among all adult
admissions were investigated. The mean age of the patients was
41.48+14.097 years (19-86), 46 of the 100 patients were female.
The most frequent of the ED visits were in April (28%) and May
(23%), especially during the seasonal transition periods (April-
May and September) (Table 1).

Forty-nine percent of the patients were employed, and 51% of
them were not working in a job. The most frequent occupational
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group in the working group was civil servant (23%), and among
the non-working group was housewife (35%). Urticaria was not
present in the 78% of the patients with AE who were referred
to the ED. When the effect of the gender on this parameter
was investigated, urticaria was detected in 45.5% of male
patients and 54.5% of female patients. There was no statistically
significant difference between genders with respect to the
presence or absence of urticaria in the patients with AE in the
study (p=0.363), (Table 2).

When the effects of the seasonal differences are assessed on
the occurrence of urticaria in patients with AE, no statistically
significant difference was found between the seasons (p=0.40).
Admission time of the patients in the study group to the ED is

Table 1. The frequency of angioedema by months

Percentage value

Months of the number of
patients (%)

April 28

May 23

June 18

July 7

August 2

September 12

October 5

November 5

Total 100

Table 2. Dermographic data in angioedema groups with or
without urticaria

AE without | AE with
Demography &E=T1%tg)l urticaria urticaria p
(n=78) (n=22)
Gender (number, %)
Female 46 (46) 34 (43.6) 12 (54.5) 0363
Male 54 (54) 44 (56.4) 10 (45.5) ‘
Month of admission
Spring 51 (51) 40 (51.3) 11 (50.0)
Summer 27 (27) 19 (24.4) 8(36.4) 0,403
Autumn 22(22) 19 (24.4) 3(13.6)
Admission time
24-12 51 (51) 38 (48.7) 13 (59.1)
0.390
12-24 49 (49) 40 (51.3) 9 (40.9)
Age 41.48+14.09 |42.59£14.54 | 37.55+11.85
0.134
(mean + SD)
Number of 4.06+7.53 3.39%6.72 6.40 £9.70 0.005
attacks £ SD ’

AE: Angioedema, SD: Standard deviation, n: Number
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classified into two groups; between 12:00 p.m. - 12:00 a.m. and
12:00 a.m. - 24:00 p.m. There was no statistically significant effect
of the admission time on the presence or absence of urticaria
complaints in the patients with AE (p=0.39), (Table 2).

It was found that 45% of the patients were experiencing their first
attack on the initial admission. The mean number of attacks in
all AE patients was calculated as 4.06+7.53. When the number
of attacks was evaluated according to the presence of urticaria,
the average number of attacks was 6.40+9.70 for patients
with urticaria and 3.394+6.72 for patients without urticaria. A
statistically significant difference was noted between the two
groups (p=0.005) (Table 2). The mean number of AE episodes in
patients with anxiety-related AE was found to be higher than that
of the ones without it (p=0.002).

The most frequent chronic diseases in the patients’ medical
history were atopy (31%), urticaria (22%) and hypertension
(12%). There were 4 cases with the history of HAE. The most
frequent complaints in our study were swellings in the body.
Edema was most frequently detected in the periorbital region
and lips (48%), (Table 3). We identified the most frequent cause
among the factors leading to the development of the onset as
medications by 52%. No triggering factor was identified in 34% of

the cases. The most common type of drug (23%) in drug-induced
AE were non stereoidal anti inflammatory drugs (NSAID)s (Table
4). Dexketoprofen (7%) was the most common cause of the AE
among the NSAID’s (Table 5). Ten percent of the patients in the
study were experiencing tachypnea, 2% was hypotensive, and in
12 of the patients, eosinophilia was detected in the laboratory
findings.

All patients received antihistamine and steroid therapy. Adrenalin
was administered in 67% of patients whereas fresh frozen
plasma and complement 1 inhibitor (C1 INH) were given in 3%
of patients. 89% of the patients were consulted the dermatology
department. Seventy-three of the patients who were consulted
were hospitalised. None of the patients’ clinical prognosis was
critical or mortal.

Discussion

Rapid admission and evaluation of the AE patients by an
Emergency Medicine Physician along with identification of the
coincidental findings and initiation of the treatment as soon
as possible are of utmost importance. The most appropriate
treatment should be determined by the clinical presentation
and underlying pathophysiological mechanism (4). Zingale et al.

Table 3. Symptoms and findings of physical examination associated with angioedema

Symptoms AE Total AE without urticaria | AE with urticaria | p
(n=100) (n=78) (n=22)

Itching 54 (54) 40 (51.3) 14 (63.6) 0.304

Erythema 53 (53) 37 (47.4) 16 (72.7) 0.036

Swelling 93 (93) 72 (92.3) 21(95.5) 0.609

Shortness of breath 28 (28) 22(28.2) 6(27.3) 0.931

Abdominal pain 4 (4) 1(1.3) 3(13.6) 0.009

Nausea 4 (4) 4 (5.1) 0(0) 0.278

Vomiting 1(1) 1(1.3) 0(0)

Diarrhea 0(0) 0(0) 0(0)

Anaphylaxis 2(2) 2 (2.6) 0(0) 0.128

Changes in consciousness 0(0) 0(0) 0(0)

Physical examination

Periorbital edema 48 (48) 39 (50.0) 9 (40.9) 0.451

Edema in the lips 48 (48) 38 (48.7) 10 (45.5) 0.787

Macroglossia 4 (4) 3(3.8) 1(4.5) 0.882

Edema of the uvula 43 (43) 37 (47.4) 6 (27.3) 0.092

Extremity findings 37 (37) 25(32.1) 12 (54.5) 0.050

Abdominal findings (1) 1(1.3) 0(0) 0.594

Genital findings 0(0) 0(0) 0(0)

Respiratory system findings 2(2) 2(2.6) 0(0) 0.448

AE: Angioedema, n: Number
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Table 4. Conditions associated with angioedema

Table 5. Percentage of the drugs that cause angioedema
compared to the active ingredients

Situation %
Drug use (n=52) Drug-active substance %
NSAIDS 23 Analgesics
Antibiotic 1 Etodolac !
Analgesic (paracetamol) 6 Metamizole sodium |
Angiotensin 1l receptor antagonist 2 Naproxen sodium 1
Antivirals 2 Parasetamolklorfeniraminmaleat 1
Antidepressant 2 Acetamidine 1
Contrast medium 2 Acetylsalicylic acid 2
ACEl 1 Feniramidol HCL 2
Cold medications 1 Diclofenac sodium 2
Hormone replacement 1 Flurbiprofen 3
Iron preparation 1 Ibuprofen 3
Cigarettes 10 Paracetamol 6
Anxiety 8
Dexketoprofen 7
Food intake 6 —
- Antibiotics
Infection 4 -
- Doxycycline 1
Tooth extraction 4 -
. Sefuroximeacetyl 1
Insect bite 4 —
Physical stress 2 Amoxicillin !
Menstruation 1 Gemifloxacin !
Hair dye 1 Moxifloxacin 1
Epilation 1 Trimethoprim sulfamethoxazole 2
Alcohol 1 Penicillin 2
Surgery 0 Ciprofloxacin 2
Trauma 0 Antihypertensives
Unknown 34 Fosinopril 1
NSAID: Nonsteroidal anti-inflammatory drugs, ACEl: Angiotensin- Olmesartanmedoxomil 1
converting enzyme, n: Number — —
Olmesartanmedoximilhydrochlorothiazide 1
(10) conducted a study between 1993 and 2003, classifying 776 Iron preparation ]
patients with AE who were admitted to the hospital, according to
) ) ) ) Progesterone 1
the different causes of their AE. They reported triggering causes ;
. . . Bupropion HCL 1
of the AE as following: due to external causes (medications, insect
. . . . Escitalopram 1
bite or food intake) was seen in 124 patients (16%), due to ACEI
Acyiclovir 1

usage was observed in 85 patients (11%), AE due to autoimmunity
or infections in 55 patients (7%), due to C1 INH deficiency in
197 patients (25%), and in 315 patients (41%) there was not any
identified cause (10). According to our study, patients with AE due
to allergies, were found to have the following triggering factors,
insect stings (bee) 4%, food intake (fish and spice consumption)
6%, drug use 24% (antibiotics 11%, analgesics 6%, antivirals and
antidepressants 2%, cold medications 1%, hormone replacement
and iron preparation 1%), and in 1% of the patients there was
the history of application of hair dye and epilation. In patients
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HCL: Hydrochloride

without allergies the causative agents were classified as, ACEI
usage in 1%, ARB2 antagonists in 2%, NSAIDs in 23%, contrast
dye in 2%. In 34% of the patients, there was no identified agent
and they were classified as idiopathic. Four patients had a
history of HAE. 4% of the patients who admitted concurrently
had a history of infection and/or tooth extraction. We think that
the differences between our study and the causes of the AE in
other studies are due to the differences in the cultural structure
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(nutrition habits, education levels), the time and duration of the
study, the geographical conditions in which the studies have
been made, and the way of life of the societies (village and city
type life).

Bork et al. (11) reported that 221 patients with C1 INH deficiency
were presented with edema in the extremities, face, genitalia or
trunk in 97.4% of the time. Edema in the periorbital area (48%)
and the lip (48%) was the most common locations in our study,
whereas uvula edema was seen in 43%, edema in the extremities
was observed in 37%, macroglossia was found in 4%, respiratory
system findings in 2%, and findings in the abdomen in 1%. Genital
involvement was not detected in any patient. We think that the
differences between the studies are due to individual reasons.

In a study conducted by Champion et al. (12), it was found that
49% of 554 urticaria patients were accompanied by AE, and 11%
of patients had AE alone. In our study, 22% of the patients were
accompanied by urticaria. There are differences in the presence
or absence of urticaria in patients with AE in these studies. We
think that this difference is due to the fact that the causes of AE
(allergic or non-allergic) are different. It has been reported in the
literature that the co-occurrence rate of urticaria and AE caused
by allergies, is higher (8).

The most common medications in the drug-related AE are;
NSAIDs, ACEl, angiotensin Il receptor antagonists, antibiotics,
radiocontrast agents, proton pump inhibitors, statins,
fibrinolytic agents, estrogens, diuretics, calcium channel blockers
and psychotropic drugs. Acetylsalicylic acid and ibuprofen
are appeared to be at the forefront of the NSAIDs. NSAID and
acetylsalicylic acid intolerance are seen in 0.3-0.9 % of the
population. However, there are no exact figures for the incidence
of AE due to NSAIDs and acetylsalicylic acid (13). In our study, it
was determined that the most common cause of AE was drug
use, with 52%. The use of dexketoprofen (7%) was the most
common cause of the AE among the NSAID’s. Among other NSAID
drugs as AE triggers, the following percentages were recorded:
flurbiprofen and ibuprofen 3%, diclofenac sodium, acetylsalicylic
acid and feranimadol HCl 2%, etodolac, metamizole sodium,
naproxen sodium and acetaminin 1%.

ACEl-related AE is independent of the dose, can be seen with
the initial administration of ACEl’s, as well as months or years
later. They are the most frequent cause of the recurrent drug-
related AE (13,14). Banerji et al. (15) found that 30% of the 220
AE patients who applied for emergency services was due to
ACEI usage. The most common findings in these patients were
reported as: shortness of breath, lip and tongue swelling and
laryngeal edema. In our study; the ACEI Fosinopril (1%) and the
angiotensin 1l receptor antagonist Olmesartanmedoxomil (2%)

were found to cause AE clinical signs and symptoms after many
years of usage. Patients were admitted to our ED between 6.00
p.m. and 9.00 p.m. with complaints of lipedema, macroglossia,
uvula edema. One of the patient’s AE was accompanied by
urticarial lesions. Two of our patients were admitted to the
dermatology department. Our other patient, whose clinical
signs and symptoms were regressed, and was discharged after
observation (<24 hours).

Iwamoto et al. (16) studied the patients with HAE in Japan
in 2009; 54% of patients with HAE type | and Il had swelling,
42% had a feeling of discomfort in the throat, and 37% had
abdominal complaints. In the European Hereditary Angioedema
Burden Research’s survey conducted with HAE patients, it was
determined that 73 of the patients were working full-time, 21
of the patients were working part-time, seven of the patients
were studying, and 19 of the patients were both studying and
working (17). Huang (18) reported in a study that was conducted
with 63 patients with HAE in 2004 that, the patients were
admitted to the ED with an average of 4.7 times per year, and
in one-quarter of the patients, anaphylaxis was seen in the ED.
Iwamoto et al. (16) conducted a study in HAE patients in Japan
and reported that: 54% of patients with HAI type | and Il had
swelling, 42% had a feeling of discomfort in the throat, and 37%
had abdominal complaints. In another study, C1 INH concentrate
therapy was administered to 29% of patients who applied with
an acute exacerbation of HAE (13,16). There were only four male
patients with a history of HAE with the mean age of 36.75 in the
100 AE patients included in our study. All of our patients with
HAE also had an HAE history in their family. Two patients were
admitted to the hospital ED with twenty-fifth acute exacerbation
of AE, the other two patients were admitted with their third
attack. It was learned that C1 INH concentrate was available in
the patients’ home. Two patients with lip edema, one patient
with uvula edema and one patient with periorbital edema were
admitted to our ED. A patient with edema on the lips also had
urticarial lesions. The clinical presentation of two HAE patients
was triggered by anxiety, and the triggering causes of the other
two were unknown. Only one patient was treated with C1 INH
concentrate. Three patients were admitted to the dermatology
department, and one patient was discharged after 24 hours of
observation in the ED. When we looked at the occupational status
of these four patients, we learned that two of them are civil
servants and the others were tradesmen with their own business.
At least 24 hours of daily activity and workforce productivity were
lost after the ED admissions of these patients. When our patients
with HAE were evaluated; were consistent with the literature
concerning the loss of workforce, symptom similarity at the time
of application, methods applied during treatment, follow-up
time in the hospital, and results (13,16,17).
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In the AHRQ-HCUP 2007 National Emergency Service Example,
the number of patients referred to the Emergency Service with
AE was 112,105 per year. It has been reported that 45% of HAE
patients and 18.3 % of AE patients are admitted to the inpatient
clinic (19). During our 7-month study in 2016 in the Emergency
Medicine Department of Erciyes University Medical School only
4% of AE patients had an HAE history during this time period.
Seventy-three per cent of the 100 AE patients that are included
in the study group were hospitalized, and 27% were treated and
discharged within the emergency care.

Conclusion

In the light of all these findings, even though AE patients are not
frequently encountered in emergency services, patients’ clinical
signs and symptoms may worsen rapidly, and AE can be mortal.
Simultaneous evaluation and treatment of the patients would be
life-saving. The deepening of information about the anamnesis,
personal and family medical history of AE patients by emergency
medicine physicians can help to classify the disease, thus
allowing to determine the most appropriate treatment approach.
In addition to this, the factors such as medication use, anxiety,
and taking preventive measures during the transition seasons
can cause great benefit in protecting patients from attacks.
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Abstract

Aim: There are a few analgesic drugs (morphine, ketamine, Paracetamol, etc.) used for pain control in injury patients. Previous studies
showed that low-dose ketamine (doses less than 1 mg/kg) promptly and satisfactorily resolved pain. This study aimed to compare the
analgesic effects of morphine with placebo (MP group) to that of a combination of morphine with ketamine (MK group) for patients with
multiple trauma (MT) in the emergency department (ED).

Materials and Methods: This randomized, controlled, double-blinded clinical trial was conducted in the ED of two university teaching
hospitals. Seventy multiple trauma patients aged between 16 and 50 years with a severe acute pain defined as a visual analog scale (VAS)
score of at least 70 (between 0 and 100) were enrolled. Patients were randomly assigned to receive intravenous morphine (0.1 mg/kg) with
placebo or morphine (0.05 mg/kg) with low-dose ketamine (0.3 mg/kg) for pain control. The pain intensity was evaluated before and 10",
20™ 30" and 60" minutes after the intervention, and probable side effects were recorded. Efficient analgesia was defined as a VAS score not
exceeding 30. If the VAS score was still above 30, additional morphine (3 mg) was administered for both groups. The primary outcome was
the VAS score at 30 minutes.

Results: Seventy patients were enrolled in this study. There was no difference between the groups in terms of demographic characteristics
or vital signs and baseline pain scores. The pain intensity decreased significantly in both groups 30 minutes after the intervention. However,
there was no significant difference between the mean VAS scores of the two groups before and after the intervention. Morphine consumption
was significantly lower in the MK group versus the MP group (9.3+2.2 vs 6.1£2.7, p=0.01). In addition, there was no significant difference
between the two groups in terms of complications (p>0.05).

Conclusion: Low-dose ketamine in combination with morphine significantly reduced the need for an additional dose of morphine without
increasing the complication rate related to morphine alone.

Keywords: Analgesic, emergency department, ketamine, morphine, multiple trauma, pain

pain unnecessarily, and adverse physiological and psychological
effects occur (2). Trauma patients, report low satisfaction with
their pain management (5). In addition, trauma patients who
present with multiple injuries, substance abuse, delayed care, as

Introduction

Pain is one of the most frequent problems in patients visiting
emergency departments (EDs) so that 70% of emergency visits are

dueto pain (1-3). Adequate analgesia following trauma is a central
aspect of emergency medical treatment before and after hospital
admission (4). Acute pain and trauma are often closely related
to one another, as pain is induced by noxious stimuli at the site
of tissue damage (1). Pain is also the main complaint of patients
seeking help in emergency care. As a consequence, patients suffer

well as psychological and emotional issues complicate the care
process (5,6). Improved pain management is not only the patient
right, but also it prompts early healing, reduces patient’s stress
response, shortens hospital length of stay, lowers costs, diminishes
risk of chronic pain due to neuroplasticity, and ultimately reduces
morbidity and improve long-term outcomes (5-8).
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There are several pain control medications (morphine, ketamine,
paracetamol, etc.) for trauma patients. Opioid analgesics are
commonly administered and prescribed from the ED. Morphine is
the first choice in the treatment of severe nociceptive pain. (3,5).
Owing to its few complications and relatively rapid and effective
analgesic effects, it is widely administered (5,8,9). However,
adverse effects of opioids are nausea, vomiting, dizziness,
constipation, reduced blood pressure, reduced heart rate, and
reduced oxygen saturation. Sometimes these complications occur
before sufficient pain relief (5-10). Ketamine is an N-methyl-D-
aspartate receptor antagonist, which has been utilized since the
1970s for anesthesia (8). Ketamine comparably potentiate opioid
analgesia, and reducing opioid need in postoperative settings
(11). Adverse effects include increased secretions, blurred vision,
agitation on emergence, elevated pulse and blood pressure,
disturbed sleep and hallucinations (5-8,12). Low dose ketamine,
by definition, is applied to doses less than 1 mg/kg (13). Low dose
ketamine provides analgesic effectiveness and apparent safety
comparable to that of intravenous morphine for short-term
treatment of acute pain in the ED (12,13) and in trauma patients
with severe acute pain reduces morphine requirements (14).

Various dosage protocols for morphine have been developed,
producing contradictory results (1,9, and 15). For example, Bijur
etal. (9) conducted a study on 119 patients with acute and severe
pain and found that approximately 67% of the patients receiving
normal dosage (0.1 mg/kg) reported a reduction of pain of less
than 50%. They concluded that this dosage is insufficient for pain
control. Although there is no standard dose for morphine, the
majority of references have used a single dose of 0.1 mg/kg, or
0.05-0.15 mg/kg (15,16).

There are few studies comparing the analgesic effect of morphine
alone with the morphine-ketamine combination. To the best
of our knowledge, this is the first study that compared the
combination of intravenous Low dose ketamine at a dose of 0.3
mg/kg with morphine at a dose of 0.05 mg/kg in trauma patients
with a large sample size.

We intended to test the hypothesis that the combination of
low dose ketamine with morphine would promptly reduce
pain perception and morphine consumption compared with
morphine alone in multiple trauma patients with severe acute
pain at the ED.

Materials and Methods
Study Design and Participants

This prospective, randomized, double-blinded clinical trial was
conducted in the adult ED of Isfahan University, two university
educational hospitals, affiliated with Isfahan University of
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Medical Sciences in Iran from December, 2016 to December, 2017.
The study protocol was approved by the ethics committee of
Isfahan University of Medical Sciences (IRMUI.REC.1395.3.824).
The trial was registered in the Iranian Registry of Clinical Trials
under the number (IRCT20180129038549N3). Before the study,
written informed consent was obtained from all parents, before
enrolment into the study.

All the patients between 16 to 50 years with multiple trauma
referring to ED were eligible for inclusion. Patients with a severe
acute pain defined as a visual analog scale (VAS) (5,14) score of
at least 70/100; and without acute respiratory, hemodynamic,
or neurologic compromise (respiratory distress signs, heart rate
lower than 60, and systolic blood pressure lower than 90 mm
Hg, Glasgow Coma Score less than 15) were enrolled in this study.

Exclusion criteria were patients with psychiatric illness; history
of cardiac disease; chronic respiratory, renal, or hepatic failure;
known allergy to morphine or ketamine; treatment of chronic
pain or treatment with opioids; incapacity to understand the
VAS; pregnant or breast-feeding and presence of acute ocular
or head trauma. Patients who had already received an opioid
analgesic were also excluded.

The participants were randomly allocated to two groups using
a statistical software to ensure roughly equal numbers in each

group.

Pain measurement was accomplished using a 100-mm ruler
with tick marks spaced 10-mm apart that the patient points to
the point indicating his or her pain intensity. The patient’s pain
intensity was represented by a point between “0” and means “no
pain at all” and “100” and means “the worst pain imaginable”.

Intervention

Eligible patients (70) were randomly allocated to receive either
morphine and placebo (MP group) or morphine and ketamine
(MK group), each with 35 patients. The first group (MP group)
received 0.1 mg/kg intravenous morphine with 5 cc isotonic
sodium chloride solution as placebo for pain control. The second
group (MK group) received 0.05 mg/kg intravenous morphine
with 0.3 mg/kg intravenous ketamine (Ketamine hydrochloride
50 mg/mL vials, Rotexmedica, Trittau, Germany). Ketamine and
placebo were administered from syringes of similar appearances
prepared by a nurse who was otherwise not involved in the
study. In addition, morphine in the second group was diluted to
obtain an equal volume as the first group. The medications were
administered intravenously by a nurse who was blinded to the
study protocol.

Patients were asked to assess the intensity of their pain level
based on VAS score on inclusion (T0) and then every 5 minutes
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after arrival at hospital. The patients’ VAS scores were recorded at
0™, 10%, 20t 30™ and 60" minutes after intervention. Sufficient
pain reduction was obtained as defined by a VAS score, not
exceeding 30% or 50% below the initial score. If the pain relief
was not obtained, at those moments, additional morphine dose
(3 mg) every 10 minutes was administered for each group. The
safety evaluation included non-invasive monitoring of blood
pressure, heart rate, oxygen saturation by pulse oximetry (Spo,),
and respiratory rate, at these periods. The presence of adverse
effects was likewise recorded. These data were recorded at TO
and T30.

Sixty minutes after the first injection (T60), patients’ satisfaction
regarding analgesia (pain relief classified as excellent, good,
mild, or weak) was recorded. Morphine consumption at T60 was
recorded too.

The primary outcome was VAS at 30 minutes and morphine
consumption and side effects were the secondary outcomes.

Statistical Analysis

Data were analyzed by the SPSS 22 software. Results were
presented as the mean * standard deviation for quantitative
variables. Pain scores were compared with independent t-test
and qualitative variables were analyzed by the chi-square test
except for patient satisfaction, which was analyzed by Fisher’s
exact test. Power analysis determined that a sample size of at
least 30 subjects per group would achieve 90% power to detect
a VAS difference of more than 13/100 (13) between treatment
groups, with an o level of 0.05. We chose to include 35 patients
in each group to increase the power of this study. A p value of
less than 0.05 was considered statistically significant.

Results

Between December 01, 2016, and December 30, 2017, seventy
patients were enrolled in the study (Figure 1). Two and one
patients were excluded because of unwillingness to receive
an additional dosage of morphine and being severely restless,
respectively. Thus, data from 67 patients were completed and
analyzed, 33 in the MP group and 34 in the MK group. Patients’
demographic characteristics are shown in Table 1. The patients’
mean ages were 38.5t14.3 and 37.0£12.5 years in MK and
MP groups, respectively. There was no difference between the
groups in terms of demographic characteristics or vital signs and
baseline pain scores.

In both groups, 30 minutes after injection (T30), the mean VAS
score when compared to the initial VAS score (T0) had a statistically
significant reduction (p=0.01) (Figure 2). This reduction was
slightly higher in the MK group than the MP group (56 versus

Patients screened{n=123)

Excluded patients(n=38)

Study contraindication{n=12}

Refused to participate {n=3)

I Randomised (n=70) |

) B |

Allocated to MP group (n=35) Allocated to MK group (n=35)
+ Received allocated intervention (n=35) + Received allocated intervention (n=35)

l Intervention l

Morphine 0.1mg/kg + placebo Morphine 0.05mg/kg + Ketamine 0.3mg/kg

l l

| 3mg of morphine every 10 min if needed |

Analysed (n=34)
+ Excluded from analysis (n=1)

Analysed (n=33)
+ Excluded from analysis (n=2)

{didn"t agree to additional morphine and
incomplete data {n=2}))

{severe agitation)

Figure 1. CONSORT flow diagram of the study

CONSORT: Consolidated Standards of Reporting Trials, MP: Morphine with
placebo, MK: Morphine with ketamine, n: Number

Table 1. The baseline characteristics of patients from MK and
MP groups
Variables MP group, MK group, p value
(n=33) (n=34)
Age, mean (SD), year 37.03+12.48 | 38.47+£14.28 | 0.112
Sex ratio (male-female) 25:8 24:10 0.611
Weight, kg 78.3£7.1 76.918.3 0.534
Mechanism of injury
Road traffic accidents (%) 16 (48.48) 18 (52.94)
Fall (%) 8 (24.24) 9(26.47)
0.831
Assault (%) 6 (18.18) 411.77)
Others (%) 3(9.10) 3(8.82)
Final diagnosis, n (%)
Fracture 14 (42.42) 17 (50.00)
- — 0.684
Soft tissue injury 19 (57.58) 17 (50.00)
MP: Morphine with placebo, MK: Morphine with ketamine, SD: Standard deviation,
n: Number

51 units); Moreover, the VAS score was not significantly different
between MK and MP groups at T0, T10, T20, and T30 (Table 2).

According to the results, the VAS score at T30 was higher than 30
in 4 patients (6%) in the MP group and 5 patients (7.5%) in the MK
group, representing a nonsignificant difference (p=0.81).
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There were no differences between groups with regard to blood
pressure, heart rate, or the respiratory rate at T0 and T30 (Table
3). Also, the oxygen saturation at TO and T30 was not significantly
different between groups; whereas, reduction in oxygen
saturation was higher in the MP group. There was no clinically
significant change of vital signs after enrolment.

No life-threatening complication was observed in both groups.
There was no significant difference between groups in the
incidence of adverse effects (p>0.05). The frequency of nausea

=—8— Morphine-Placebo

VAS pain score

= @ = Morphine-Ketamine

0 10 20 30

Time (minute)

Figure 2. Mean score of pain before injection and 10", 20" and 30®
minutes after it in both groups
VAS: Visual analog scale

and vomiting was higher in the MP group than the MK group;
whereas, the frequency of restlessness and delusion was higher
in the MK group. However, this difference was not significant
(Table 3).

Sixty minutes (T60) after injection, when the sedation effect of
drugs has subsided, the patients’ satisfaction was evaluated. A
total of, 25 patients (75.7%) in the MP group and 22 patients (64.7%)
in the MK group were satisfied with the analgesic (excellent and
good). The satisfaction of patients was not significantly different
between the two groups (p=0.31) (Table 4).

We divided the patients into two subgroups, with and without
fractures. Fourteen patients (42.4%) in the MP group and 17
patients (50%) in the MK group did not have a fracture. There
was a significant relationship between the lack of fracture and
satisfaction of analgesics in both groups (p=0.01 in MP group
and p=0.026 in MK group). Also, in both subgroups, there was no
significant difference between MP and MK groups regarding the
patients’ satisfaction (p=0.668 in with fracture and p=0.236 in
without fracture subgroup).

The mean dose of morphine in MK and MP group was 9.3£2.2
mgand 6.1+2.7 mg, respectively. At T60, morphine consumption
was significantly lower in the MK group than that in the MP
group, corresponding to significantly fewer morphine boluses in
the MK group than those in the MP group (Table 4).

Table 2. Reduction in VAS score in MP and MK groups
MP group MK group
. . . . b-a | pvalue**
Time (minutes) VAS score | Reduction in VAS score (a) | p value* | VAS score | Reduction in VAS score (b) | p value*
0 77.42 - - 79.41 - - - -
10 48.18 29.24 <0.001 48.24 31.17 <0.001 193 0312
20 33.93 43.49 <0.001 32.50 46.91 <0.001 342 1011
30 2591 51.51 <0.001 22.94 56.47 <0.001 4.96 | 0.564
*The p value for the recent VAS score from the baseline VAS score.
**The p value for the difference in the VAS score reduction between the MP and MK groups
VAS: Visual analog scale, MP: Morphine with placebo, MK: Morphine with ketamine, n: Number
Table 3. Effect of treatment on clinical parameters in MP and MK groups
MP group MK group
. . . ~ | b-a | pvalue**
Parameter T0 T30 Reduction (a) | p value* | TO T30 Reduction (b) | p value
Systolic blood pressure 124.21 | 113.06 | 11.15 <0.001 128.47 1 118.52 | 9.95 <0.001 1.2 0.565
(mm Hg, mean)
Heart rate 81.21 | 74.75 6.46 <0.001 83.55 77.55 6.00 <0.001 0.46 | 0.711
(beats/minute, mean)
Respiratory rate 21.09 | 20.00 1.09 <0.001 20.64 19.82 0.82 <0.001 0.27 | 0.344
(breaths/minute, mean)
Pulse oximetry (%, mean) 98.45 | 9463 |3.82 <0.001 98.79 |98.02 |0.77 0.056 3.05 | 0.302
*The p value for the reduction in parameters by 30 minutes within each group
**The p value for the contrast in the reduction between the
MK: Morphine with ketamine, n: Number, MP: Morphine with placebo
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Table 4. Comparison of morphine consumption, and patient
satisfaction between MP and MK groups

. MP group | MK group | p value
Variables (n=33) (n=34)
Weak 1 3%) 2 (5.9%)
Patient Mild 7(21.2%) | 10 (38.2%)
satisfaction 0.311
T60 [n (%)] Good 18 (54.5%) | 15 (44.1%)
Excellent | 7 (21.2%) 7 (20.6%)

Morphine consumption

T60 (mg, mean + SD) 9312224 | 6142274 | 0010

MP: Morphine with placebo, MK: Morphine with ketamine, n: Number, SD: Standard

deviation

Discussion

In our study, we compared low dose ketamine plus morphine with
morphine alone for ED multiple trauma patients experiencing
acute severe pain. Our study suggests that low dose ketamine is
as effective as morphine in relieving pain at 10", 20" and 30™
minutes. Low dose ketamine has been shown to be safe and
effective for the treatment of severe acute pain in the ED. We
found that the association of low dose ketamine with reduced
morphine consumption. At T60, morphine consumption was
significantly lower in the MK group than that in the MP group.
Significant reduction in pain intensity measured on a VAS at T30
was observed in both groups. This reduction was slightly higher
in the MK group than the MP group; however, this difference was
not significant. The side effects were also comparable between
the two study groups.

Many studies have shown reductions in morphine requirements
when ketamine is administered concomitantly (12,14). Galinski
et al. (14) performed the first study on the effect of morphine
- low dose ketamine combination on trauma patients with
acute and severe pain and have shown reductions in morphine
requirements when ketamine is administered concomitantly.

There have been several published trials examining ketamine
used for analgesia in ED patients. But there are few studies
comparing the analgesic effect of morphine and combination of
the morphine at a dose 0.05 mg/kg with low dose ketamine at a
dose of 0.3 mg/kg in multiple trauma patients.

There are different doses of morphine, the majority of references
have used a single dose of 0.1 mg/kg, or 0.05-0.15 mg/kg (15,16).
Bounes et al. (16) performed a study on 106 patients, who
received either 0.05 mg/kg morphine then 0.025 mg/kg, every 5
minutes or 0.1 mg/kg morphine then 0.05 mg/kg every 5 minutes
intravenously. They have reported that the high-dose morphine
regimen showed a similar analgesic response pattern to the low
dose one in severe acute pain in a prehospital setting. But in the

interests of achieving rapid pain relief, an initial dose of 0.05 mg/
kg should no longer be recommended for treating severe acute
pain in a prehospital setting. So, we decided to demonstrate low
dose ketamine with low dose morphine in trauma patients for
pain control in the emergency setting.

Farsi et al. (15) were showed that using two doses of morphine
instead of one is a safe and effective method for pain reduction
in isolated limb trauma. They recommend performing a second
injection of 0.05 mg/kg morphine 30 minutes after the initial
standard dose of 0.10 mg/kg to decrease pain in these patients.

Like our study, Galinski et al. (14) found that the VAS pain
measure was not statistically different between the morphine
and ketamine intervention group and the morphine alone
control group. At the 30-minute period, a larger proportion of
the ketamine group had had their pain reduced to below 30 mm
than the morphine group; however, this difference did not reach
statistical significance.

In a study by Majidinejad et al. (17) ketamine 0.5 mg/kg was
compared to morphine 0.1 mg/kgin 126 emergency patients with
long bone fractures. Ketamine was found to have a significant
decrease in the severity of acute pain at 10 minutes after the
dose. This study reported that this onset of effect was similar
to the morphine group. This study noted that adverse events
were higher in the ketamine group but concluded that these
complications should not preclude the use of ketamine as all
effects resolved spontaneously without therapeutic intervention.

Miller et al. (18) performed a study on 45 patients, 21 patients
received 0.1 mg/kg morphine and 24 patients received 0.3 mg/
kg ketamine. They showed low-dose ketamine did not produce
a greater reduction in pain scores compared with morphine for
acute pain in the ED. However, low-dose ketamine induced a
significant analgesic effect within 5 minutes (15 minutes later
the effect of ketamine was reduced) and provided a moderate
reduction in pain for 2 hours. Adverse events, and nurse
satisfaction scores were similar between groups. Our study and
all three of these studies concurred that ketamine, although
not superior to morphine, provides similar and significant pain
reduction with a reasonably safe adverse effect profile (14,17,18).

Several prospective randomized trials examined the analgesic
effect of low dose ketamine and morphine combination on
patients with acute severe pain. Their results were similar
whatever their designs, namely, that low dose ketamine reduced
morphine requirements and pain intensity (11,12,14,19).
Beaudoin et al. (19) evaluated two different doses of low dose
ketamine-morphine combinations compared with morphine
alone for ED analgesia showed a clinically significant decrease
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in pain intensity for more than 50% of patients who received
morphine (0.1 mg/kg) and ketamine (0.15 or 0.3 mg/kg)
combination compared with the morphine-only group. In
addition, the authors concluded that morphine combined with
ketamine at a dose of 0.3 mg/kg had more efficacious analgesic
effect than a combination using a ketamine dose of 0.15 mg/kg.

Weinbroum (12) evaluated the effects of postoperative co-
administration of small doses of ketamine (0.250 mg/kg) and
morphine on pain intensity in surgical patients who complained
of pain of at least 6/10 on a VAS despite more than 0.1 mg/kg
of IV morphine administration within 30 minutes. This study
demonstrated that IV administration of a combined small dose
of MK promptly and satisfactorily resolved pain that had been
unresponsive to IV morphine, whereas a threefold dose of MS
only partially attenuated it. Pain intensity was still less in the
former group after two hours (12).

Abbasi et al. (20) compared morphine 0.1 mg/kg and placebo
(MP group) and morphine 0.1 mg/kg and ketamine 0.15 mg/kg
(MK group) in patients with severe renal colic pain. Assessment
of the average pain during 120 minutes at 10" and 30" minutes
after the start of the drug, MK group was significantly lower than
the MP group. They showed that, given that combinations of
morphine with low doses of ketamine in patients with renal colic
pain causes more pain and morphine consumption reduction.

Several studies have also compared the analgesic effects and
safety of ketamine in pre-hospital. Jennings et al. (21) in a
systematic review of the effects of ketamine on reducing pain in
pre-hospital trauma showed that ketamine is a safe and effective
analgesic agent. The addition of ketamine as an analgesic agent
may improve the management of patients presenting with acute
traumatic pain in the pre-hospital setting. A systematic review,
too, showed that the use of ketamine as a supplementary
medication results in a decrease in the need for morphine,
preventing unfavorable complications (22).

In our study, all adverse effects were weak and brief because no
one needed treatment and patients’ satisfaction was not different
between the two groups. There was no clinically significant
change of vital signs after enrolment, nor were there any clinically
significant differences between study groups. These findings are
consistent with those of previous trials of ketamine and opioid
combination regimens (11-19). Jennings et al. (21) reported
similar findings but emphasized that more minor complications
are seen with a combination of morphine/ketamine.

The follow-up period of our trial is a limitation because the
patients were observed for 60 minutes. Increasing patients’
follow-up time provided the possibility of obtaining valuable
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results. Indeed, Weinbroum (12) demonstrated that the analgesic
effects of the ketamine group were clearly evident throughout
the 120-minute observation period.

Conclusion

This study showed that adding low-dose ketamine (0.3 mg/kg)
to low-dose morphine (0.05 mg/kg) in the MK group results in
a significant decrease in the severity of acute pain in trauma
patients and significantly reduced the need for additional dose
of morphine without increasing complications; whereas, the
difference in pain reduction between the two groups was not
significant. We demonstrated that combinations of low-dose
morphine and low-dose ketamine is an effective and safe method
of pain control in trauma patients.
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Abstract

Aim: Cardiopulmonary resuscitation (CPR) is an essential skill that all health care professionals are advised to acquire. Dentists, as health
professionals, should be able to recognize cardiac arrest and effectively perform CPR. This study aimed to evaluate the knowledge and
experiences of general dentists in Turkey on CPR.

Materials and Methods: A cross-sectional study was conducted among 152 general dentists working in Turkey. Data were obtained through
an electronic survey including the knowledge and attitude of dentists on CPR based on the 2015 American Heart Association guidelines
update. Data were evaluated using the statistical package for social sciences (SPSS version 22).

Results: A total of 152 general dentists participated in the present study, giving a response rate of 76%. While 44% of the dentists answered
more than half of the questions, none of the dentists answered all the questions correctly. Although only 1.3% of the dentists stated that
they had encountered a cardiac arrest case, 34.2% of them stated that they could evaluate a cardiac arrest case. In addition, although 73.7%
of the dentists had previously received cardiopulmonary resuscitation training, only 6.6% of them considered themselves adequate in CPR
administration. Of the dentists, 11.8% were aware of the 2015 CPR guidelines. Among the dentists, 88.2% of them stated that they should be
skilled in CPR as a dentist, while 90.8% of them wanted to undergo CPR training.

Conclusion: This study showed that the majority of general dentists in Turkey had insufficient knowledge on CPR. Therefore, CPR training
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should be regularly provided to general dentists in the country.

Keywords: Cardiopulmonary resuscitation, basic life support, medical emergencies, dentistry

Introduction

Heart disease is one of the most common diseases in the world,
resulting in high morbidity and high cost to health. Cardiac arrest
is a common cause of death in developed countries (1). According
to the American Heart Association (AHA), cardiacarrest is described
as “discontinuation of cardiac mechanical activity, verified by
lack of measurable pulse, apnea, and loss of awareness” (2). The
heart’s resistance to anoxia is fairly strong however if the anoxia
persists more than 3 or 4 minutes, the central nervous system
may show permanent lesions. Cardiopulmonary resuscitation
(CPR) is the provision of blood and oxygen to these organs to
satisfy the metabolic needs of the myocardium and brain when
sudden cardiac arrest occurs due to reversible reasons. CPR
is an emergency procedure that aims to restore spontaneous

circulation by performing compressions of the chest with or
without ventilation (3). According to the AHA, CPR is a component
of the “chain of survival”. The chain is a series of actions that
help provide a person with a heart attack the highest chance of
survival (4).

The success of CPR depends on how quickly the scene of an
accident can be reached and how effective CPR can be performed.
Recent studies on the efficacy of CPR have shown that the best way
to achieve resuscitation in cardiac arrest is high-quality CPR with
minimal interruptions and early defibrillation (5). Guidelines for
CPR are updated by AHA and the European Resuscitation Council
in various time frames. Although there are some differences in
resuscitation practices, each guide emphasizes the importance
of early diagnosis and rapid intervention. Patients resuscitated

WA Corresponding Author: Asst. Prof. Omer Ekici, M.D., Department of Oral and Maxillofacial Surgery, Afyonkara-
fa. hisar Health Sciences University, Faculty of Dentistry, Afyonkarahisar, Turkey
E-mail: dromerekici@hotmail.com ORCID: orcid.org/0000-0002-7902-9601

Received: 14.02.2020
Accepted: 02.07.2020

Cite this article as: Ekici 0. Cardiopulmonary Resuscitation (CPR) Knowledge and Experience Among Dentists in Turkey. Eurasian |

Emerg Med. 2020;19(4):226-31
©Copyright 2020 by the Emergency Medicine Physicians’ Association of Turkey
Eurasian Journal of Emergency Medicine published by Galenos Publishing House.

226


https://orcid.org/0000-0002-7902-9601

Eurasian J Emerg Med.
2020;19(4): 226-31

Omer Ekici. CPR Knowledge Among Dentists

immediately after cardiac arrest have a two to three-fold higher
survival rate (patients who did not receive CPR were 2.5% and
those receiving 8.2%) (6). Furthermore, if CPR does not start
immediately after cardiac arrest, the survival rate would be
decreased by 7-10% per minute after initiation of an event (7).

Although the incidence of medical emergencies in dentistry is
rare, there may be emergency conditions for the patient, staff,
or even the patient attendant (8). The most important medical
emergency for a dentist is a cardiopulmonary arrest (CPA), so a
diagnosis and treatment should be made as soon as possible.
Although unusual, there are reports of CPA-related death in
dentistry during dental treatment (9-10). In most patients
with CPA, the only way to save lives is to immediately initiate
CPR. Approximately 92% of out-of-hospital cardiac arrest cases
die due to the absence of emergency CPR (4). Therefore, as a
health professional, dentists should be able to recognize CPA
and perform CPR. CPR, including the use of an automated
external defibrillator, is one of the basic skills necessary for the
management of emergencies in dentistry. There are not enough
studies that have evaluated the dentists’ knowledge and skills to
perform CPR in Turkey. The aim of this study was to evaluate the
knowledge and skill levels of dentists related to CPR.

Materials and Methods

This cross-sectional survey was carried out from January 2019
to September 2019 in Turkey. General dental practitioners who
work in the ministry of health and private dental offices were
included in this study. This study was approved by the Ethical
Committee of the Faculty of Medicine, Afyonkarahisar Health
Sciences University (no: 2019/10-316, date: 04.10.2019), and was
performed in full compliance with the Helsinki Declaration of
the World Medical Association.

The structured questionnaire consisting of 29 questions was
prepared by the author for use in the study. Four of the questions
were related to demographic data while the other 25 questions
were related to CPR knowledge and experience of dentists. In
this study, the knowledge of dentists was evaluated according to
the CPR guidelines, which was last updated in 2015. The validity
and reliability of the questions were confirmed with the pre-test
method by a pilot group of 25 dentists. The questionnaire sent to
dentists working in various hospitals in Turkey via e-mail.

Statistical Analysis

Survey data were analyzed using the Statistical Package for Social
Sciences (SPSS-22). Descriptive statistics have been provided
using the number, percentage. For questions measuring levels of
knowledge, the participants were given “1 point” for each correct
answer and “0 points” for each wrong answer. In the total score,

0-4 points were evaluated as an insufficient level of knowledge
and 5-10 points as sufficient level of knowledge. Pearson chi-
square test was used to determine the score differences between
the groups. The mean difference was considered significant at
0.05 level.

Results

One hundred and fifty-two valid questionnaires were attained
from dentists (response rate of 76%). The demographic
characteristics of the participants were given in Table 1. It was
seen in this table that half of the participants were between the
ages of 25-34, 56.6% were women and 68.4% were married. The
majority of the participants (42.1%) had a working experienced
period of 1-5 years and most participants (43.4%) had worked
under the Ministry of Health.

Table 2 was summarized the respondent dentists’ knowledge
of CPR. The first two questions concerned opening the airway
method. While the dentist who correctly answered the maneuver
applied in patients without a cervical injury is 71.2%, it decreased
to 25% in patients with a cervical injury. Half of the dentists
correctly answered the duration of the assessment of the
casualty. 69.7% of the dentists correctly answered how to apply
rescue breathing in infants, while 1.3% correctly answered to the
location of cardiac massage in infants and adults. 13.2% of the
dentists answered the “ventilation rate”, 27.6% of the “rate of
chest compression”, 64.5% of the “depth of chest compression”,

Table 1. Demographic characteristics of the participants
Number, n | Percentage, %
Female 86 56.6
Gender
Male 66 434
<25 12 7.9
A 25-34 76 50
e groups
ge group 35-44 56 36.8
45 and over 8 5.3
) Married 104 68.4
Marital status -
Single 48 31.6
1-5 years 64 421
6-10 years 28 18.4
Working 11-15 years 36 237
experience
15-20 years 20 13.2
20 years and more | 4 2.6
Ministry of Health | 66 434
Working places | University 32 211
Private sector 54 35.5
n: Number
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42.1% of the “compression/ventilation ratio” was answered
correctly. The number of people who know the drug and dose
that should be applied to the patient during a cardiac arrest was
51.3%.

Figure 1 showed the percentage distribution of the participant
scores. Accordingly, there were no participants who answered all
questions correctly (10 points). The percentage of participants
who got 7 and 8 points was only 5.3%. 26.3% of the participants
answered half of the questions correctly. While 10.5% of the
participants could answer only one question, 7.9% had been
answered two questions. While the knowledge level of 44.7%
of dentists about CPR was “sufficient (5-10 point)”, 55.3% of the

”

dentists were found to be “insufficient (0-4 point)” in this study.
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Figure 1. Distribution of participant points (%)

Dentists’ skills and experiences related to CPR were given Table 3.
While 1.3% of dentists stated that they had encountered cardiac
arrest, 34.2% stated that they could evaluate the cardiac arrest
case. In an emergency, 30.3% of dentists stated that they could
place an oro-pharyngeal airway, 35.5% could ventilate with a
balloon-mask and 25% could perform vascular access and IV drug
implementation. Half of the dentists stated that they had applied
CPR on mannequins, 5.3% had applied CPR on the patient. 10.5%
of dentists knew how to use an automatic external defibrillator.
73.7% of dentists previously had received CPR training, only 6.6%
of them considered themselves adequate for CPR administration.
11.8% of the dentist was knowledgeable about the 2015 CPR
guideline.

88.2% of dentists stated that they should know CPR as a dentist.
90.8% of dentists stated to want to get CPR training. 86.8% of
the dentists stated that they could face legal problems due to
CPR application as a dentist. 42.1% of the dentists stated that
they could avoid applying CPR because of the possibility of
legal problems. In the study, whether there was a difference in
theoretical knowledge level between those who received CPR
training and those who did not were compared with Pearson’s
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chi-square test t-test. While the average scores of those who
stated that they had received CPR training before were 4.16, the
average scores of those who did not receive CPR were found to
be 4.15. Accordingly, there was no significant difference between
the two groups (p=1.98132).

Discussion

This is the first study in Turkey to assess the knowledge and
experience of CPR among dentists, to the best of our knowledge.
In this study, it can be said that 44% of the participants had a
theoretical level of knowledge because they answered more than
half of the questions. Similar results (46%, 37%, 36%) were found
by Gonzaga et al. (10) Kavari and Choedri (11) and Alkandari et
al. (12) for Brazilian, Iranian, and Kuwaiti dentists respectively.
Jamalpour et al. (13) reported that nearly 39% of Iranian dentists
were not able to answer any question correctly and nearly only
4% were able to perform CPR properly on the manikin. In the
present study, while 10.5% of the participants could answer only
one question, 7.9% could answer two questions. These findings of
the study are in line with other studies (13-15) which concluded
that CPR’s knowledge and experience need improvement and
updating.

Only two out of 152 (1.3%) dentists in this study reported that
they had encountered cardiac arrest. Gonzaga et al. (10) found
that 12% of Brazilian dentists referred to the occurrence of
CPA outside the dental office, but only 3% reported to having
witnessed CPA in their dental office. Alkandari et al. (12) 4.3%
of Kuwaiti dentists reported having encountered cardiac arrest
in dental practices. In a study to evaluate the knowledge of CPR
among dentists in Iran, it was reported that though 4% stated
that they had witnessed CPA in their clinics, none of them had
received any practical training (11).

In this study, while 73.7 % of dentists previously had received
CPR training, only 6.6% of them considered themselves adequate
for CPR administration. However, the knowledge of those who
received CPR training was found similar to those who did
not. This indicates that CPR training information needs to be
updated. Sopka et al. (16) and Laurent et al. (17) stated that near
to 50% of dentists believed they could perform CPR. Gonzaga et
al. (10) reported that 54% of dentists in Brazil believed they were
capable of performing CPR, but although 86% had received CPR
education, most had not received practical resuscitation training.
Chapman (14) reported that almost two-thirds of Australian
dentists claimed that they were skilled in performing CPR, while
less than two-thirds had undergone practical training in CPR
since graduation. Singh et al. (15) demonstrated that although
75.9% of Indian dentists had received CPR knowledge, 56.0%
had the correct concept of skilled and only 12% had practical
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Table 2. Distribution of participants’ answers to questions regarding CPR

Questions Answers Number, n Percentage, %
1. What maneuver is provided by airway | Jaw forward push-mouth opening movement 32 21.1
patency in patients without a cervical Turn to head sideways movement 12 7.9
injury? Head back-jaw tip up movement 108 71.1%
Head tilting backwards 4 2.6
2. What maneuver is provided by airway | Jaw thrust 38 25.0%
patency in patients with cervical injury? Tilting the head backward, lifting the chin up 16 10.5
Immobilization 78 513
I am not sure 16 10.5
10 seconds 76 50%
20 seconds 34 224
3. How long should the breathing and 30 seconds 36 237
pulse be checked? 40 seconds 4 26
| am not sure 2 1.3
Closing the nose and mouth to mouth 14 9.2
. . i Mouth and nose at the same time 106 69.7%
4. How is rescue breath given to infants? Mouth To nose » 145
Mouth to mouth 2 1.3
I am not sure 8 53
The Iower part Qf the sternum 1/3 in ad‘ul?s 74 48.7
The width of a finger under the nipple in infants
5. Where is the place of application of The lower part of the sternum 1/3 in adults 7 474
chest compression in adults and infants Inter-breast line in infants
in CPR? The Iqwer part qf the sternum 1/; in a(!ulgs 2 1.3%
The width of a finger under the nipple in infants :
I am not sure 4 2.6
1 breath every 3 seconds (20 breaths/min) 28 18.4
1 breath every 4 seconds (15 breaths/min) 66 434
6. What should be the ventilation rate in - 4"y eath every 6 seconds (10 breaths/min) 20 13.2%
adult CPR? .
1 breath every 10 seconds (6 breaths/min) 20 13.2
I am not sure 18 11.8
‘ 5/1 14 9.2
T o et amprsion | 150 .
' 30/2 64 42.1%
| am not sure 16 10.5
50-70/min 42 27.6
8. What should be the rate of chest 70-90/min 28 18.4
compression in adult CPR? 80-100/min 28 18.4
100-120/min 42 27.6*
| am not sure 12 7.9
3am 38 25.0
9. What should be the depth of chest 5cm 98 64.5%
compression in adult CPR? 7cm 4 2.6
| am not sure 12 7.9
Atropine, 1 mg IV every 3-5 minutes 6 3.9
10. What medication and dose could be | adrenaline, 1/2 mg IV every 3-5 minutes 42 27.6
:?r?;tr;lstered to the patient during cardiac Adrenaline, 1 mg IV every 3-5 minutes 78 51.3*%
Atropine, 1/2 mg IV every 3-5 minutes 12 7.9
I am not sure 14 9.2
Total 152 100

CPR: Cardiopulmonary resuscitation, n: Number
*: Correct answers
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Table 3. Knowledge, skill, and experiences of dentists related to CPR

Yes No

(n, %) (n, %)
1. Have you ever encountered a cardiac arrest case? 2(1.3) 150 (98.7)
2. Do you know how to evaluate a person with cardiac arrest? 52 (34.2) 96 (63.2)
3. Have you ever been performed CPR on the patient? 8(5.3) 144 (94.7)
4. In the event of an emergency, please indicate whether you can do or not the following if necessary
Can you place an oropharyngeal airway? 46 (30.3) 102 (67.1)
Can you provide ventilation with a balloon-mask technique? 54 (35.5) 98 (64.5)
Can you perform vascular access and v drug implementation? 38 (25) 110 (72.4)
5. Have you ever been received cardio-pulmonary resuscitation (CPR) training? 112 (73.7) 40 (26.3)
6. Have you ever been performed CPR on mannequins? 76 (50) 76 (50)
7. Do you know the use of an automatic external defibrillator? 16 (10.5) 116 (89.5)
8. Do you consider yourself sufficient to apply CPR? 10 (6.6) 142 (93.4)
9. Are you aware of the 2015 CPR Guideline? 18(11.8) 134 (88.2)
10. Do you think you should know CPR as a dentist? 134 (88.2) 8(5.3)
11. Would you like to receive training on CPR? 138 (90.8) 10 (6.6)
12. Do you think that as a dentist, you may have legal problems due to your performed CPR? 132 (86.8) 20 (13.2)
13. If yes, would you refrain from performing CPR because of the possibility of a legal problem? 64 (42.1) 80 (52.6)

CPR: Cardiopulmonary resuscitation, n: Number

CPR training. Arsati et al. (18) reported that dentists are not fully
prepared to manage medical emergencies and have inadequate
training in CPR. Greenwood et al. (19) reported that 81% of
participant dentists believed that they were able to manage
CPA. However, participants had only one year of experience in
dentistry and also they had not met any cardiac arrest during
that year. Differences in the findings of the studies may be related
to the different methods of research. It appears that practical
application is more correct than a self-assessment questionnaire
for assesment of CPR skills.

In the present study, while 88.2% of dentists stated that they
should know CPR as a dentist, 90.8% of them stated that want
to get CPR training. To ensure better and safer healthcare,
dentists, as a health professional, should be able to recognize
CPA and must be trained to perform in high- quality CPR. In some
countries, there are many opportunities for dental students to
learn medical emergencies; for example; in the United States of
America, the teaching of medical emergencies is compulsory in
more than 95% of dental schools and 60 hours are dedicated
to training medical emergencies (20). In Iran, while before
2013, only 4 hours had been dedicated to the instruction
of medical emergencies without any practical training. But
now, 26 hours are dedicated to both theoretical and practical
medical emergency training for dental students (13). In Turkey,
emergency and first aid courses are taught to dental students
in the last year of dental education in only 1 hour per week for
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one semester. However, theoretical courses are not enough in
medical emergency training. So, this course should cover both
theoretical and practical training. Recently, some universities in
Turkey took this lesson to 1tgrade curriculum. It can be said that
itis more appropriate to give this course in the 1*'grade. However,
it should be stressed that for improving the CPR knowledge and
skills of dentists, it is necessary for dentists to participate in
medical emergency courses regularly after graduation.

Study Limitations

This research has some limitations. The small sample size may
limit the generalization of the findings. In addition, determining
only the level of theoretical knowledge without hands-on
training is insufficient in evaluating the CPR skill.

Conclusion

Study findings reveal that there is insufficient knowledge of
dentists on CPRin Turkey. Therefore, CPR training should be given
to dentists in the country regularly. Dentists should be qualified
in the use of laryngoscope, Ambu mask, oropharyngeal tube,
and medications such as adrenaline. To increase the dentists’
knowledge and skills to recognition and management of medical
emergencies, there should be adequate training hours for both
theoretical and practical courses in the undergraduate dental
curriculum. We propose that dentists should update their CPR
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knowledge and skills periodically, at least every 2 years, and
preferably more frequently.
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Abstract

Aim: To investigate the contribution of multiplanar sections to vertebral fracture detection by examining the multislice computed tomography
(CT) images of patients who were referred to our emergency department (ED) with trauma.

Materials and Methods: We scanned 896 patients who were referred to our ED between 01.06.2016 and 01.06.2018 and whose multislice
(CTs were taken with a vertebral fracture pre-diagnosis made by the ED physician. The differences between axial and coronal sagittal reformat
images in the detection of vertebral fractures were compared in 78 cases that were found with a fracture in their tomographies.

Results: The average age of the 78 cases was 55.934+23.23 years. In total, 145 fractures were detected in the 78 cases. Twenty-four fractures
were detected in 12 cases in the cervical area, 67 were detected in 36 cases in the thoracic area, and 54 fractures were detected in 30 cases
in the lumbar area. While there were no significant differences between axial and coronal sagittal reformat imaging techniques in the
differentiation of cervical fractures, differences were found between the techniques for thoracic and lumbar fractures (p=0.636, p<0.001,
p=0.001, respectively). When the fracture detection rates of the axial and coronal sagittal imaging techniques were assessed in terms of the
anatomic region, there were significant differences in corpus assessment (p<0.001), while there were no significant differences in transverse
process and lamina fractures (p=0.127, p=0.083).

Conclusion: In post-trauma physical examination, coronal sagittal reformat imaging is more sensitive when compared with axial imaging in
patients having pain in the thoracic and lumbar region, and we believe that it will useful to physicians in differentiating especially corpus
fractures.

Keywords: Trauma, coronal sagittal reformat imaging, axial imaging, vertebral fracture

gradually (1,2). The purpose of CT use is to be certain of or to
exclude a fracture that is suspicious in direct X-ray or to guide
the treatment by determining the extent of an established

Introduction

Helical computed tomography (CT) has a significant place in the

comparison of bone lesions due to having high resolution. Two
and three dimensional reformat images obtained with multislice
CT (MSCT), which came out with a two-sliced scanner in 1992 for
the first time, found a place in the distinction between muscle
and skeletal system (1).

The use of MSCT in trauma, which is a cause of morbidity and
mortality in middle and advanced ages, has been increasing

fracture. In addition, it shows the bone anatomy in anatomically
complex structures such as pelvis, scapula and spine where direct
radiography is limited in showing fractures (1).

The combination of three-dimensional (3D) reconstruction
formed by using volume rendering (VR) technique and helical CT
enables a more detailed analysis of musculoskeletal system and
proves to be valuable in the diagnosis and treatment planning of
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a large number of pathologies, especially trauma. This method
changes clinical approach in a significant number of cases due
to findings that can be assessed only with 3D images or that can
be demonstrated better with these images and it is useful in
transferring complex spatial information to clinicians correctly
and sufficiently (1,3-5). The aim of this study was to investigate
the contribution of multiplanar reformat (MPR) sections to the
determination of vertebral fracture by reviewing MSCT of the
patients presenting with trauma.

Materials and Methods

Permission was taken from local ethical committee (Adnan
Menderes University, 53046469-050,04,04) for this study. Eight
hundred and ninety-six cases who referred to the emergency
service with trauma between 01.06.2016 and 01.06.2018 and
for whom the emergency service physician requested MSCT were
scanned. Of these patients, 148 patients whose thoracic CT was
performed were included in the study. In all patients, CT scans
were performed on a 150-digit Toshiba Acquisition CT device
with a 120-KV, automatic mAs selection (115-195 mAs). The field
of vision was scanned 2 cm below the diaphragm from the thorax
entrance, completely including the thorax. The section thickness
was determined as 3 mm in axial images and the pitch value was
determined as 0.75 mm. From the obtained raw data, sagittal
and coronal reformat images of 5 mm thickness were created. CT
images for the fracture scan were evaluated in the bone window
(W/L=2500/500). To avoid bias in the CT assessment, MPR images
and axial sections were viewed at different times, unaware of
the results, through high-resolution imaging screens. By using
the data, vertebral fracture detection differences of axial section
CT images and coronal sagittal reformat images were compared.

Results

Seventy-eight cases who were admitted to the emergency service
due to trauma and who were found to have a fracture in their
(T were included in the study. Average age of 78 cases was found
as 55.93+23.23 vyears. Thirty-six (46.2%) of the trauma cases
were female. A total of 145 fractures were found in 78 cases. Of

these 145 fractures, 24 were detected in 12 cases and in cervical
area, 67 were detected in 36 cases and in thoracic area and 54
fractures were detected in 30 cases and in lumbar area (Table 1).
When the average ages of the cases were analysed in terms of
the area where fracture was found, average age of the cases who
were found to have fracture in the cervical area was 45.81+19.44
years; average age of the cases who were found to have fracture
in the thoracic area was 58.69+20.62 years; average age of the
cases who were found to have fracture in the lumbar area was
58.23+24.02 years and there were no statistical differences
between them (p=0.074).

When the areas where fracture was detected and the genders of
the cases were examined, two (16.7%) of the cases with a fracture
in the cervical area were female; while 16 (44.4%) of the cases
with a fracture in the thoracic area were female and 18 (60.0%)
of the cases with a fracture in the lumbar area were female and
significant difference was found only in fractures in cervical and
lumbar areas in terms gender (p=0.006).

When the fracture detection rates of axial and coronal sagittal
reformat imaging techniques were assessed in terms of fracture
area, no significant difference was found between axial and
coronal sagittal reformat imaging techniques in terms of the
differentiation of cervical fractures (p=0.636); however, the fact
that the cases who were detected as no fracture were different
shows that both methods can be useful in fracture exclusion
in these patient groups (Figure 1 and 2). Significant difference
was found between axial and coronal sagittal reformat imaging
techniques in the distinction of thoracic and lumbar fractions
(Table 2).

When the fracture detection rates of axial and coronal sagittal
reformat imaging techniques were assessed in terms of anatomic
region, while all of the 117 corpus fractures were seen in coronal
sagittal reformat, 58 were seen in axial (p<0.001). When spinous
process fractures were assessed, while all of the fractures were
seen with both methods, in terms of transverse process fractures,
14 of the 15 fractures were seen in axial, while 11 were seen
in coronal sagittal reformat and the difference between was not
found to be statistically significant (Table 3).

Table 1. Distribution of fractures and cases according to the region and anatomy of the vertebra

Cervical (12 cases, 24 fractures) | Thoracic (36 cases, 67 fractures) | Lumbar (30 cases, 54 fractures)
Corpus (n=117) 13 (11.1%) 60 (51.3%) 44 (37.6%)
1 0, 0,
Anatomic (Srﬁ)l_n;))us process 5 (71.4%) 2 (28.6%) 0
region _
Transverse process 1(6.7%) 5 (33.3%) 9 (60.0%)
(n=15)
Lamina (n=6) 5 (83.3%) 0 1(16.7%)
n: Number
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Discussion

In post-trauma physical examination, coronal sagittal reformat
imaging is more sensitive when compared with axial imaging in
patients who have tenderness in thoracic and lumbar region and
we believe that it will be of use to the physician by distinguishing
especially corpus fractures.

Figure 1. Positive fracture with axial imaging but reformat imaging
changes decision
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Figure 2. Positive fracture with reformat imaging but axial imaging
changes decision

In a study conducted in a centre where MPR and VR 3D images
are used routinely in CT examinations in musculoskeletal
system trauma, treatment approach was reported to have
changed due to findings in MPR or 3D VR images in almost
30% of patients with pelvic fracture on axial CT images. It has
been reported that the reason for this is the presentation of a
more severe injury than clinically predicted in MPR or 3D VR
images or monitored in conventional axial images (1). In their
study, Pate et al. (6) researched the advantages of 3D CT in 202
patients with musculoskeletal system pathology, especially in
fractures of the skeletal areas with complex anatomy, articular
diseases of the hip and spinal stenosis. They reported that 3D
CT does not give additional information to what is obtained
with standard radiographic techniques; however, it shows the
existing standard data with a different method and the images
obtained are more easily understood by clinicians and they are
very useful in especially preoperative assessment in most of
the cases. In our study, no significant differences were found
between axial and coronal sagittal reformat imaging techniques
in the differentiation of cervical fractures; however, the fact that
the cases who were detected as no fracture were different shows
that both methods can be useful in fracture exclusion in these
patient groups. Wicky et al. (7) assessed the diagnostic efficacy of
direct graphy and 3D helical CT in 42 patients with tibial fracture
and the accuracy of these two techniques in planning surgical
approach. In the assessment, direct graphy (AP, lateral and both
oblique) and 3D images were classified and surgical plan was
changed according to the results found. As a conclusion, it was
reported that helical CT reconstructions demonstrated tibial
plateau fractures better and more correctly and provided more
correct surgical planning. However, there are also studies which

Table 2. Fracture detection rates of axial and reformat imaging techniques by fracture areas
Axial Coronal sagittal reformat
Positive Negative Positive Negative p value
Cervical (n=24) 21 (87.5%) 3 (12.5%) 22 (91.7%) 2 (8.3%) 0.636
Thoracic (1=67) 25 (37.3%) 42 (62.7%) 66 (98.5%) 1 (1.5%) <0.001
Lumbar (n=54) 39 (72.2%) 15 (27.8%) 51 (94.4%) 3 (5.6%) 0.001
Total (n=145) 85 60 139 6 -
n: Number
Table 3. Fracture detection rates of axial and reformat imaging techniques by anatomic region
Axial Coronal sagittal reformat p value
Corpus (n=117) 58 (68.2%) 117 (100%) <0.001
Anatomic region Spinous process (n=7) 7 (100%) 7 (100%) 0.100
Transverse process (n=15) 14 (93.3%) 11 (73.3%) 0.127
Lamina (n=6) 6 (100%) 4 (66.6%) 0.083
n: Number
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show that in tibial plateau fractures, routine CT imaging does not
have a contribution to direct graph in classification and treatment
plan (8). In their study, Uzun et al. (9) reported that in fractures
of the knee region, 3D imaging did not have a contribution to
axial CT in terms of the presence of the 3D imaging, articular
elongation and the presence of bone fragment; however, 3D VR
images were required in the assessment of compression amount
in cases which had compression fracture. Deplacement degrees
of fragments which can be seen with axial section were assessed
better with MPR and 3B VR images.

It has been shown that when assessment in which 2D imaging
and 2D and 3D assessment are made together in distal humerus
fractures, interobserver compliance increases when 3D
evaluation is added (10).

Proximal humerus fracture imaging is primarily conducted with
direct graphy. Generally direct graphy is enough in classification
and treatment plan conducted by using Neer Classification of
two-piece proximal humerus fractures. However, additional
information is frequently required in three and four pieces
fractures in terms of surgical treatment.

Preoperative CT use with 3D reconstruction has been reported
to be valuable in complex fractures (11). In addition, 2D and 3D
reconstructions and CT scans are recommended for suspicious
wrist traumas where direct radiographic findings are normal (12).

Conclusion

In conclusion, in the evaluation of trauma patients, coronal
sagittal reformat imaging is more sensitive when compared with
axial imaging in patients who have tenderness in thoracic and
lumbar region and we believe that it will be of use to the physician
by distinguishing corpus fractures significantly, especially those
which will change the treatment regimen.
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Abstract

Reversed Robin Hood syndrome (RRHS) is described as the steal of arterial blood flow from ischemic to non-ischemic parts of the brain. It
is one of the causes of early deterioration in patients with ischemic stroke. The case presented here led us to think about the relationship
between RRHS and stroke risk. Flow steal with arterial occlusions is a well-known phenomenon. This phenomenon is named so due to its
similarity with the phrase “rob the poor to feed the rich.” However, more studies are needed to evaluate the concept of blood flow steal in
real-time. A possible mechanism is the vasodilation of non-ischemic areas that steal the blood flow from the ischemic areas.

Keywords: Reversed Robin Hood syndrome, stroke, vertigo

Introduction

Early neurological deterioration (END) with alternatively known
as early stroke progression or stroke in evolution is seen in
5-40% of patients with acute ischemic stroke. It is associated
with increased risk of morbidity and mortality (1). It is mainly
dealt with the hemodynamic impairment in particularly the
vulnerable penumbral areas led to poor cerebral perfusion. The
role of trans-cranial Doppler (TCD) to see the hemodynamics in
real time is needed in limited cases. Alexandrov et al. (2) described
the term RRHS related to decrease in middle cerebral artery flow
velocities due to fatigued vasomotor reactivity distal to arterial
occlusion led to flow steal directed towards non affected areas (1).
Perfusion studies are standard of care as per stroke guidelines (2).
Due to the rarity of this pathology, it is important for emergency
physicians to have an awareness regarding the condition and its
management.

Case Report

A previously healthy 47 years old Filipino male, shipyard worker
by profession with past history of hypertension presented in

emergency department with history of intermittent spells of
black outs and vertigo for the past one month. It occurred initially
while he was at work and denied presence of any neurological
symptoms at rest. Later it occurred occasionally over the period of
one month with no association with position and usually it lasted
for a few seconds. There were no fever, chest pain, headache,
tinnitus, excessive exposure to sunlight and nausea or vomiting.
There were no associated auditory disturbances or tinnitus or
any recent history of flu. Patient denied any previous or recent
history of heart disease. Personal history revealed no history of
smoking however the patient admitted occasional consumption
of alcohol.

Initial physical examination revealed a middle-aged male patient
lying comfortably in bed. Vitals were: blood pressure: 144/100
mmHg, pulse: 74/min, respiratory rate: 20 per minute and O,
sats 100% on room air. On general physical examination, patient
looked flushed with no jaundice, clubbing, koilonychia, palpable
cervical, axillary and inguinal lymph node, or edema.

Modified Rankin score was 0. Postural drop was negative. Central
nervous system examination revealed Glasgow Coma Scale
of 15/15 and pupils were equally reactive to light bilaterally.
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Visual acuity was normal and no gross visual field abnormality
was noticed on examination. Normal power and tone in upper
limb and lower limb with bilaterally down-going plantars were
noticed. Reflexes were unremarkable. Cerebellar signs were
negative with no pronator drift or nystagmus. Initial lab work
up showed in Table 1. Urine toxicology screen, lipid panel and
HbA1C were unremarkable. Troponin times 2, echocardiogram
and ultrasound neck were unremarkable.

Magnetic resonance imaging (MRI) of brain with angiogram
revealed complete occlusion of left internal carotid artery (ICA)
with loss of flow void in the right internal jugular vein with
possibility of thrombus (Figure 1). However, it revealed no acute

Table 1. Laboratory parameters

Hemoglobin 25
Hematocrit 77
Mean corpuscular volume 96.6
White blood cells 7.6
Neutrophils 69.3
Lymphocytes 222
Platelets 205
Blood urea nitrogen 15
Creatinine 0.7
Sodium 133
Potassium 3.7
Chloride 105
Bicarbonate 20.5
Calcium 9.4
Magnesium 1.9

Figure 1. Occluded left carotid artery as seen in magnetic
resonance imaging

infarction, intracranial hemorrhage or mass effect. Additionally,
it showed hyper-intense foci on T2/FLAIR in periventricular deep
white matter suggestive of micro-vascular ischemic changes.
Magnetic resonance venography was negative for cerebral
venous sinus thrombosis and internal jugular vein thrombosis.
He was prescribed enoxaparin 60 mg twice daily.

Due to the personal issues, patient left without medical advice
from our facility. He was counselled for symptoms recurrence
with vertigo, aphasia, visual disturbances and stroke in particular.
He was also advised for TCD and neurological follow up as soon
as possible. It was advised to consider options like transluminal
angioplasty with stenting of the intracranial ICA or to be kept on
dual anti-platelet therapy. Later, he went lost to follow up.

Discussion

RRHS demonstrates exhausted vasodilatory response when blood
vessels distal to proximal occlusion failed to further dilate in
response to stimuli. There is a flow steal from ischemic to non-
ischemicareas (1). RRHS coexist also in the absence of a collateral
mechanism hence recurrence of impaired perfusion and stroke.
Definite treatment is endovascular stenting with symptoms
regression in few week-time. Fewer studies discussed the role
of medical treatment versus stenting suggesting trans-luminal
stenting effective and safe (1). Medical treatment includes calcium
channel blockers, intra-arterial milrinone, anticoagulation and
blood pressure management (2-4). Intra-arterial vasodilators
are showing promise as a mainstay treatment option. Enhanced
external counter pulsation therapy is the newest form of the
therapy (4).

TCD and serial NIH stroke scale were used in ICA occlusion for
RRHS. It is detected as transient vasodilatory stimuli induced
velocity reductions in affected arteries. In case of confirmed
steal, RRHS many suggest target population in stroke patients (2).

In conlusion, we describe a case of patient with vertigo and
MRI brain showing complete occlusion of ICA and subsequent
RRHS which might cause recurrent episodes of focal neurological
deterioration in the same territories. Further validation of this
relation is needed in association with TCD. However, more
studies are needed to evaluate the concept of blood flow steal
in real time.
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Dear Editor,

The recent pandemic of coronavirus disease-19 (COVID-19) poses
an immense challenge to the response capacity of healthcare
systems worldwide especially of low and low to middle income
nations. To ensure that COVID-19 patients can access healthcare
facilities without compromising the safety of health care
workers, we propose key action steps that may be undertaken in
less resourceful settings in order to enable necessary and timely
clinical operations.

With available data from China, 40% of COVID-19 patients
had mild symptoms not requiring hospital admission, 40%
developed moderate symptoms requiring hospital admission,
15% had severe disease requiring oxygen therapy and inpatient
intervention and 5% were critical requiring invasive ventilation
and intensive care unit admission (1). However, with the recent
outbreak in other nations, there was a larger proportion of
severe and critically ill COVID-19 patients indicating a dire need
to rapidly increase surge capacity for preventing exhaustion of
health care resources (2).

Presently, countries already are responding rapidly to the
pandemic while ensuring modification to their approaches
which are relevant to their local context. They most likely are or
will have to deal with cases ranging from massive outbreaks to
clusters developing sporadically through local/acquired infection

3).

We believe that in the event of surge, there is a need for multiple
COVID-19 treatment areas. Two essential treatment areas will
always remain to be hospitals that will serve as dedicated
COVID-19 units (C-19U) consisting of triage and inpatient (ward

and intensive care unit) service and the primary health centers
which will serve as COVID-19 Satellite (C-19S) zones consisting
of triage and temporary treatment rooms. Both areas will be
connected via a robust referral system along with emergency
medical services for transport of moderate to critically ill cases
from C-19S to C-19U if required (4).

We suggest the following grid for ease of understanding which
will help us divide COVID-19 cases into all possible presentations
along with disposition strategies for each.

COVID-19 positive COVID-19 suspected

Stable and confirmed Stable and suspected

Unstable and confirmed | Unstable and suspected

(Q (D)

On the basis of above, the cases can be designated as a “cold”
COVID-19 patient (not requiring admission) and a “hot” COVID-19
patient (requiring management) as discussed in following detail
below;

Cold Covid-19

A = No admission needed. Offer
symptomatic therapy with and
counsel for home quarantine
measures

Unstable

Hot Covid-19

C = Admission for COVID-19
testing and management

D = Admission for COVID-19
testing and management

B = No admission needed. Advise
COVID-19 testing, offer symptomatic
therapy and counsel for home
quarantine measures

We advise that all relevant stakeholders must continue to
ensure basic safety of health care staff by providing personal
protective gear and biomedical equipment (oxygen, ventilators
etc.) including contingency plans for shortages in supplies.
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There should be adequate laboratory facilities with defined
testing strategies in the event of a surge. Strict policies should be
enforced to restrict visitor entry in designated treatment zones
and public movement in order to prevent community spread.
Debriefing measures should be performed frequently in order
to highlight and implement modifications as per perceived
experiences (5).

Keywords: COVID-19, SARS CoV-2, Novel corona virus, emergency,
crises
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