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Abstract

Background: Chest pain is one of the most common complaints in the emergency department. Acute
coronary syndrome with ST-segment elevation remains the ultimate medical emergency. However,
acute coronary syndrome without ST-segment elevation (NSTE -ACS) has an equivalent prognosis
risk. The major challenge of the emergency physician is the rapid and accurate identification of
patients with ACS who would benefit from immediate care.

Objective:

Evaluation of our practices according to European Recommendations for the management of NSTE-
ACS and assessment of short and long-term prognosis for major cardiovascular events (MACE).
Methods: This is an analytical study, involving 850 patients treated for NSTE-ACS for 2 years in the
emergency department. Data were collected from the acute coronary syndromes’ local register
(ReSCUS register). The main results were: the different delays in medical care, length of stay in the
emergency department, short-term complications, and the occurrence of MACE registered at one
month, six months, and one year later.

Results: The average age of our patients was 64 +/- 11 years. The sex ratio was 2.2. Hypertension
and diabetes are the two most common risk factors in our population. NSTE-ACS was inaugural in
almost a third of the cases. Only 7% of the patients have been referred to the ED by a medical team.
In 16.2% of cases, the initial ECG found no repolarization disorder. The average first medical contact
delay was 24.4 +/- 30.2 min. The average first qualifying ECG delay was 30 +/- 0.6 min. The average
length of stay in the emergency department before admission to the cardiology department was 24.1
+/- 21.3 hours. More than half of the sample (68%) had their angiograms within 48 hours. Among the
500 followed-up patients, 12 were completely lost. Patients who presented at least one MACE were
at one month: 58 patients (11.6%) at 6 months: 112 patients (22.4%), and at 1 year 136 patients
(27.2%).

Conclusion: Cardiovascular disease is the leading cause of death worldwide. Assessment of our
practices is important to improve prognosis. Registers offer a guarantee of methodology and are a real
mirror of our medical care.

Keywords: Acute coronary syndrome; Emergency department; Management; Delay.




INTRODUCTION

Cardiovascular disease (CVD) is the leading
cause of death worldwide, especially in low-
income and middle-income countries. It is now
admitted that there is a strong association
between CvD
socioeconomic status. This has been attributed to

morbimortality and

higher prevalence, poor control of cardiac risk,
and unequal access to healthcare facilities.
However, most of these studies were carried out
in high-income countries, and only a few studies
from low- and middle-income countries have the
highest burden of CVD. In Tunisia, a developing
country, acute coronary syndromes (with and
without ST-segment), are the most interesting
CVD in emergency practice. But the data
according to their characteristics, management
and outcomes are lacking. In this paper, we will
try to analyze the epidemiological profile of
patients, the strategy, and the different delays for
medical care of NSTE-ACS from our local
register as well as their short and long-term

outcomes.

It is now admitted that adherence to guidelines
has been correlated with improved patient
outcomes in ACS, including reduced mortality,
short- and long-term outcomes, and reduced

healthcare costs (1, 2).
METHODS

This is a cross-sectional study in the Emergency
Department of Sahloul University Hospital. We
analyzed data from patients diagnosed with an
acute coronary syndrome without ST-segment
elevation (NSTE-ACS) during the study period
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(from 01/01/2015 to 31/12/2016). Data were
from the local registry of acute coronary
syndromes (ReSCUS). In brief, this registry is a
continually ongoing mono-center registry that
prospectively collects data regarding all patients
presenting with Acute Coronary Syndrome
managed in this emergency department (STEMI
and NSTE-ACS). Only data from patients with
NSTE-ACS were selected for this study.

We included all patients consulting for chest pain
and for whom the diagnosis of NSTE-ACS was
retained according to the definition established
by the European Society of Cardiology (ESC).
This definition is based on clinical, electrical, and

biological criteria.

Non-inclusion criteria: Patients with an STMI or
other etiologies of chest pain.

The primary endpoint was to identify predictors
of major cardiovascular events (mortality,
recurrence of NSTMI, STEMI, Acute congestive
heart failure) in the short and long term.

The secondary endpoint was to describe the
epidemiological characteristics of these patients
and the quality of medical care in the emergency
department. The data were collected on pre-

established sheets (appendix 1)

TIMI risk score was as follows: low risk = TIMI
score: 0 to 2; intermediate risk = TIMI score: 3 to
4; high risk =TIMI score: 5to 7.

Statistical analysis: The data’s normal
distribution was verified. Data reported in the
text and tables indicate the mean * standard

deviation for numeric variables and percentages




or ranges for categorical variables. We compared
the MACE group of patients to the group with no
MACE on 1, 6, and 12 months of the ED visit.
To compare qualitative variables, we used the
Pearson Chi-square test and Fisher’s exact test.
To compare numerical variables, we used a
student’s t-test. Student’s t-test (normally
assumption-verified) and the chi-square (y2), or
Fisher’s exact test (when y2 assumption of low
expected cells was verified) were used to
compare the group of patients with and those
without MACE. All variables with a significant
correlation in univariate analysis were entered
into the model. Odds ratios (OR) were estimated
from the b coefficients obtained, with respective
95% confidence intervals (ClI 95%). The
significance level was a two-sided p < .05 for all

the used tests.
RESULTS

A total of 850 patients were assessed for
eligibility. Twelve patients were lost to follow-
up, and only 500 patients were enrolled because
of incomplete data. The average age was 64 + 11
years. The majority of the patients were over 40
years (99%), and those over 65 years accounted
for 44.8%. The sex ratio was 2.2. Hypertension
and diabetes were the two most common risk
factors in our population (Table 1). Twenty-two
patients had a history of chronic kidney disease
(4.4%). Five patients had a history of ischemic
stroke or obliterating arterial disease of the lower

limbs.
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Table 1: Clinical and demographic characteristics of the

population

Value

Age; meanzSD (years) 64 +11
Gender; n(%) Male 586(69)
Risk factors; n(%o) Female 264(31)
Risk factors; n(%) Hypertension 481(56.6)

Diabetes 427(50.2)

Smoking 354(41.6)
Coronary history; n(%) Dyslipidemia 199(23.4)
Coronary history; n(%) None 345(40.6)

NSTEMI 355(41.8)
Other medical STEMI 145(17)
conditions ; n(%o) Renal failure 37(4.4)
Other medical
conditions ; n(%o)
Chest pain Score ; n(%)  Stroke/ 2(0.2)

Chest pain Score ; n(%) arteriopathy of

the lower limb

Between O et 1 0(0)

Between 2 et 4 560(67)
TIMI Risk Score ; n(%) >=5 281(33)
TIMI Risk Score; n(%)  Low-risk 172(20.2)
Intermediate risk  352(41.4)
ECG data High risk 326(38.4)
ECG data; n(%) Normal 138(16.2)
ST-segment 568(66.8)
depression
Troponins Negative T wave  162(19)
Troponins; mean+SD
Troponin 1 0.12
(0.04-0.5)
Troponin 2 0.35
(0.07-
1.32)
Blood tests; mean+SD Delta troponin 0.1 (0-
Blood tests; mean+SD 0.85)
Creatinin 959 +
(meg/1) 60.07
Echocardiographic data  Glycemia 10,31 +
Echocardiographic (mmol/l) 5.2
data; n(%) Ejection 812(95.5)
Fraction> 40%
Treatment Ejection 20(2.4)
Treatment; n(%o) Fraction < 40%
Dl-lysine 850(100)
acetylsalicylate
250 mg
Clopidogrel 300  850(100)
mg or 75 mg
Orientation Heparin 850(100)
Orientation; n(%) Admissiontoa  835(98.2)
cardiology
department
Angio-graphic data Home Discharge 15(1.8)
Angio-graphic data; Monotruncular ~ 406(47.8)
n(%o) Bitruncular 105(12.4)
Tritruncular 54(6.4)

3




Only 7% of patients have been referred to the ED
by a Mobile Emergency and Resuscitation
Service team, while the majority (93%) came to
the ED by their means of transport or by a B-type

ambulance.

In 81 patients (16.2%) the initial ECG found no
repolarization disorder (Table 1). All the patients
included in the study underwent
echocardiography within the two first days of
admission to the cardiology department. The
majority (95.5%) had an ejection fraction> 40%
and 12 patients (2.4%) had an ejection fraction <

40%. Table 1 details the treatment procedures.

Most of the patients (98.2%) were transferred to
the cardiology department. Table 2 details the
delays of management in the ED. The coronary
status of patients undergoing angiography was:
mono-trunk involvement in 47.8%, bi-trunk
involvement in 12.4%, and tri-trunk involvement
in 6.4% but in 33.4% the angiography was
normal (or infiltrated arteries without significant

stenosis).

Table 2: Time delay of in-hospital care

Time from the occurrence of chest pain to 248.7
arrival at the first care facility (min); 2121
mean+SD

First medical contact delay (min); 24.4+30.2
mean+SD

Time to qualify ECG (min); mean+SD

30+0.6

Length of stay in the emergency 24.1+21.3
department (hours); mean+SD

Time to perform angiography/angioplasty <48 h:
(hours); n(%) n(68)

48 h-7
days:
n(24.4)

>7 days: n
(7.6)
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The MACE rates at 30 days, 6, and 12 months are
shown in table 3.

Table 3: Major cardiovascular events

at 01, 06, and 12 months

Major Acute 01 06 01 year

Cardiovascular Events month  month

(MACE)

Total rate ; n(%) (11.6) (22.4) 136
(27.2)

Lost to follow up; n(%) (2.4) _ _
Mortality at one month;  (0.8) (2.3) 17
n(%) (3.4)

Myocardial infarction;  (4.4) (32 6(1.2

n(%)

Anginal recurrence; n(%) 5) (10) 79
(15.8)

Acute congestive heart  (1.4) (5.6) 34

failure; n(%) (6.8)

The rate of MACE according to time from the
occurrence of chest pain to arrival at the first
care, to the first medical contact, and to delay of
angiography/angioplasty are detailed in Table 4.

Tableau 4: Rate of MACE
Rate of MACE according to the time from the

occurrence of chest pain to the arrival at the first
care facility

MACE No MACE P

Duratio Average 239.9+197. 258.6+225. 0.3

n (min) 9 2 3
Median ~ 180(99.5-  195.5(118.
333.7) 7-337.5)
Delay  <120min 63 66
(min) 120- 108 141 0.5
360min 9
>360mi 51 59

n

Rate of MACE according to the first medical contact

MACE No MACE P

Duratio Average  20.83+20 26.71+35 0.0
n (min)  Median 15 (5-30) 15 (5-31) 3
Delay  <10min 71 94 0.0
(min) 10-30 115 105 1
min
>30min 36 67

Rate of MACE according to time to perform
angiography/angioplasty

MACE No MACE P

Duratio Average  3.29+5.83 2.89+5.66 0.4
n (days) (DS) 5
Median 2 (0-3) 1(0-3)
(IQR)
Delay <48h 152 181 0.9
(hours) >48h 70 85 2




The independent predictors of MACE occurrence
within the first year were TIMI Risk SCORE > 3,
chest pain SCORE, age > 65 years, and a history

of coronary artery disease (Table 5).

Table 5: Predictors of MACE within one year of

follow-up
Predictors of MACE P

OR CI (95%)

Age > 65 years <0.001 2.514 (1.744-3.625)
Renal failure 0.007 3.783 (1.353-
10.579)
Diabetes 0.011  1.592 (1.112-2.279)
Dyslipidemia 0.009  1.745 (1.146-2.657)
Hypertension 0.050  1.423(0.991-2.044)

History of bypass/ 0.002  1.771 (1.232-2.546)

Angioplasty
TIMI Score >3 <0.001 2.745 (1.680-4.485)
Chest Pain Score <0.001  3.014(1.950-4.657)

History of coronary 0.001
disease

1.819 (1.256-2.634)

DISCUSSION

The average age, in the French FAST-MI 2015
register, was 68+14 years (4). According to
Eisenmann et al., age is an important risk factor
for cardiovascular disease (3). The epidemiology
of our sample is also similar. In western
countries, hypertension is the first cardiovascular
risk factor. In the USA, it was found in 24% of
patients suffering from coronary diseases (4).
This prevalence was two-fold higher in our
sample (56.6%). For diabetes, numerous studies
have concluded that patients with diabetes
presented more frequently with tri-truncular

involvement with a poor-quality downstream

Tunisian Journal of Emergency Medicine December 2022 - Volume 2 — Issue 2

bed. In our series, 50.2% of patients were
diabetic. Thus, the majority of Tunisian studies
report the high prevalence of this risk factor. The
United Kingdom Prospective Diabetes Study
(UKPDS) was the largest study interested in
diabetic patients. This study, conducted between
1977 and 1991, analyzed 5102 patients aged
from 25 to 65 years with type 2 diabetes,
according to the American Diabetic Association
criteria. These patients have been followed for 20
years. In this study, the authors have shown that
coronary artery disease is the main cause of death
in type 2 diabetes and 11% of patients developed
myocardial infarction or angina over a median of
8 years (5). In our study, the average consultation
time was 249 minutes. This delay is relatively
long compared to those observed in the
European, North American, and Middle Eastern
registers. We found a delay of 145 minutes in the
European Heart Surveys 2, 150 minutes in the
SPACE register (6,7), and 180 min in the
PRAISE-UK register (8, 9, 10). This can be
improved by raising public awareness about the
importance of early presentation to the ED,
particularly in the presence of cardiovascular risk
factors. The HAS recommends a delay of fewer
than thirty minutes (11). In our study, the average
time for triage was 24.42 min. There was a
significant difference between the group with
MACE and the group without MACE during one
year of follow-up with a p = 0.029 but no
significant difference between the group of
survivors and the group of nonsurvivors. It is

recommended to perform an ECG within 10 min




of the first medical contact (12). In our study, this
delay was 30 minutes.

In our study, 68% of patients had their
angioplasty realized within the first 48 hours.
Experts noted that the decision on the invasive or
conservative strategy of NSTE-ACS and the
timing of angiography is based on the patient's
risk stratification.

According to the AHA recommendations, an
invasive strategy is indicated within 72 hours
after the onset of symptoms in the presence of a
criterion of high risk and/or recurrence of
symptoms (Grade I-A). In case of very high
ischemic risk (refractory angina, acute heart
ventricular  disorders,

failure, threatening

hemodynamic  instability), a  coronary
angiography must be performed within 2 hours
(Grade 1-C). In addition, an early invasive
strategy (<24h) is recommended in the event of a
GRACE score> 140 or in the presence of at least
one high-risk criterion (Grade 1-A) (13). If we
follow the ESC recommendations, an invasive
strategy, when decided, should be completed
within 72 hours. By comparing ourselves to the
recommended deadlines, our results are
generally satisfactory, regardless of the risk to
our patients.

Our study is subject to several limitations. It is a
single-center study. Our observations relate to
the practices observed, within the emergency
department of Sahloul University Hospital and a
large group of patients was excluded because of

incomplete data.
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CONCLUSION

The objectives of this work were the assessment
of our practices compared to those recommended
and the assessment of short and long-term

prognoses regarding major cardiovascular

events. The statistical analyzes carried out in our
study do not allow us to establish a causal link
between most of the risk factors and mortality or
MACE. There is an urgent need for a national
register to generalize our results and compare
them with international registers for evaluation.
Efforts remain to be made to improve our overall
management of NSTE-ACS and to further

improve the long-term prognosis of our patients.

REFERENCES

1. Smith FG, Brogan RA, Alabas O, et al. Comparative
care and outcomes for acute coronary syndromes in
Central and Eastern European transitional countries:
a review of the literature. Eur Heart J Acute
Cardiovasc Care. 2015;4:537-54.

2. Rapsomaniki E, Thuresson M, Yang E, et al. Using big
data from health records from four countries to
evaluate chronic disease outcomes: a study in 114 364
survivors of myocardial infarction. Eur Heart J Qual
Care Clin Outcomes. 2016;2:172-183.

3. Eisenmann JC, Malina RM. Age-related changes in
subcutaneous adipose tissue of adolescent distance
runners and association with blood lipoproteins. Ann
Hum Biol. 2002; 29:389-97.

4. Ben Romdhane H. Les cardiopathies ischémiques,
I'épidémie et ses déterminants - Vol. 1: Les facteurs de
risque. Tunis : Institut National de Santé Publique.
2001 ; p 317.

5. UK Prospective Diabetes Study (UKPDS) Group.
Intensive blood-glucose control with sulphonylureas or
insulin compared with conventional treatment and risk
of complications in patients with type 2 diabetes
(UKPDS 33). UK Prospective Diabetes Study
(UKPDS) Group. Lancet. 1998 Sep 12 ;352(9131)
:837-53. Erratum in: Lancet 1999; 14 ;354(9178) :602.

6. Mandelzweig L, Battler A, Boyko V, et al. The second
Euro Heart Survey on acute coronary syndromes:
Characteristics, treatment, and outcome of patients
with ACS in Europe and the Mediterranean Basin in
2004. Eur Heart J. 2006;27:2285-93.

7. Alhabib KF, Hersi A, Alfaleh H, et al. Baseline
characteristics, management practices, and in-hospital
outcomes of patients with acute coronary syndromes:




10.

11.

12.

13.

Results of the Saudi project for assessment of coronary
events (SPACE) registry. J Saudi Heart Assoc.
2011;23:233-9.

Collinson J, Flather MD, Fox KA, et al. Clinical
outcomes, risk stratification and practice patterns of
unstable angina and myocardial infarction without ST
elevation: Prospective Registry of Acute Ischaemic
Syndromes in the UK (PRAIS-UK). Eur Heart J.
2000;21:1450-7.

Taneja AK, Collinson J, Flather MD, et al. Mortality
following non-ST elevation acute coronary syndrome:
4 years follow-up of the PRAIS UK Registry
(Prospective Registry of Acute Ischaemic Syndromes in
the UK). Eur Heart J. 2004; 25:2013-8.

Collinson J, Perez de Arenaza D, Flather MD, Bakhai
A, Adgey AA, Fox KA; PRAIS-UK Investigators.
Managing high-risk patients with acute coronary
syndromes: The Prospective Registry of Acute
Ischaemic Syndromes in the UK (PRAIS-UK). Clin Med
(Lond). 2004; 4:369-75.

HAS. Elaboration de recommandations de bonne
pratique. Méthode «Recommandations pour la
pratique clinique ». la Haute Autorité de Santé. 2010.
chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/viewer
.htmlI?pdfurl=https%3A%2F%2Fhas-
sante.fr%2Fupload%2Fdocs%2Fapplication%2FpdfF
2011-
11%2Fguide_methodologique_recommandations_pou
r_la_pratique_clinique_2011-11-03_15-39-
10_855.pdf&clen=364708&chunk=true

Roffi M, Patrono C, Collet JP, et al. 2015 ESC
Guidelines for the management of acute coronary
syndromes in patients presenting without persistent ST-
segment elevation. Task Force for the Management of
Acute Coronary Syndromes in Patients Presenting
without Persistent ST-Segment Rev Esp Cardiol (Engl
Ed). 2015;68:1125

Amsterdam EA, Wenger NK, Brindis RG, et al. 2014
AHA/ACC guideline for the management of patients
with non-ST-elevation acute coronary syndromes:
executive summary: a report of the American College
of Cardiology/American Heart Association Task Force
on Practice Guidelines. Circulation. 2014; 130:2354-
94.

Tunisian Journal of Emergency Medicine December 2022 - Volume 2 — Issue 2



Tunisian Journal of Emergency Medicine December 2022 - Volume 2 — Issue 2

Evaluation of the prescription of additional
examinations in emergency departments

Ahmed MAHMOUDI, Mariem KHROUF, Nour BELLAAJ, Houda BEN SOLTANE, Zied MEZGAR, Mehdi METHAMEM.

Emergency department, Farhat Hached University Hospital, Sousse, Tunisia.

Corresponding author: Houda BEN SOLTANE; address: Emergency Department Farhat Hached
University Hospital, Sousse Tunisia.;

email: bensoltanehouda@yahoo.fr

Abstract

Objectives: This study aimed to describe the state of play of the prescription of additional examinations
in the emergency department and to analyze the contribution of additional examinations in the treatment
of acute pathologies, as well as the benefit of their prescription.

Methods: Prospective study including patients in the emergency department. A standardized
questionnaire was completed by the clinician (resident, resident, or senior doctor) responsible for the
initial management of the patient.

Results: 179 patients including 42.4% men and 57.6% women were included in our study, additional
examinations were carried out on 144 patients; 80.4% of the population; 728 examinations. 494
examinations were biological (67.85%), 105 radiological examinations (14.42%) and 129 other types
(17.73%). 68.7% of these exams were prescribed by interns, 29.6% by residents, and only 1.7% by
seniors who were only notified in 48% of cases.

Among the additional examinations requested, 61.03% of the biological examinations were of little or
no contribution to the diagnosis and therefore inappropriate.

We found that 30.8% of the radiological examinations requested were of little or no contribution to the
diagnosis and therefore inappropriate, among the most incriminated are Abdominal X-rays in 100% of
cases and X-rays of the urinary tract.

78.8% of the diagnoses made after the complementary examinations agree with the initial hypothesis
diagnosis at the end of the clinical examination. To improve the behavior of the doctors prescribing these
additional examinations and to reduce abuse, it is necessary to have good training of the doctors on the
recommendations and the diagnostic value added by the additional examinations as well as the
establishment of the protocol of prescriptions.

Overall residence time is also considered to be the key parameter for clinical progress and operational
efficiency and explains the congestion in the emergency department. During our study, the ORT was 10
min to 1540 min with an average length of stay (ALS) estimated at 61 min without additional
examinations and 3 h 33 min with a request for additional examinations.

One of the main causes of the delay in recovering additional examinations is the lack of coordination
and management of the various health personnel, doctors, nurses, and stretcher-bearers.

Conclusion: Despite the existence of recommendations, a large number of additional examinations are
unnecessarily prescribed to emergency departments. These prescriptions are responsible for an increase
in the time and cost of treatment.

Keywords: Complimentary tests; Blood tests; Imaging; Evaluation; Emergency department;
Management.




INTRODUCTION

Emergency physicians must deal with various
and often complex pathologies. The clinician’s
main role towards his patient is to make a precise
diagnosis essential for appropriate therapeutic
management. Medicine today allows us to use an
infinite number of biological and radiological
examinations used in addition to the clinical
examination in the diagnostic process, but a large
number of doctors have become very fond of
these complementary examinations.

Although some clinical situations require little or
no further investigation, unjustified prescriptions
are common  observation, resulting in
unnecessary work for caregivers, laboratory and
radiology technicians, not to mention the time
lost for parents, the cost generated, the pain
inflicted and the risks of error inherent in any
investigation, therefore as with any medical
decision, the benefits and risks must be carefully
weighed and in particular the question of the
usefulness for the patient.

METHODS

This is a prospective mono-center study carried
out at the Emergency Department of the Farhat
Hached University Hospital Center in Sousse.
The main objectives were to describe the state of
play of the prescription of additional
examinations in the emergency department (ED),
to analyze the contribution of additional
examinations in the treatment of acute
pathologies, as well as the relevance of their
prescription.

All patients were recruited randomly from 8 p.m.

to 11 p.m. during three months, with exclusion
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criteria as follows: patients under 15 years,
presenting for non-traumatic pathology, patients
in arrest, or early death (before the establishment
of the examination), outgoing patients against
medical advice, escaped patients, patients
referred with a pre-established diagnosis and
patients with immediate orientation to the
emergency room

Data collection was carried out using a
standardized paper questionnaire completed by
the clinician (resident, resident, or senior doctor)
responsible for the initial management of the
patient.

The data collected were as follows:

o Administrative and demographic data:
file number, date and time of consultation, sex,
age

o Triage data: history, the main complaint,
triage score, and destination of the patient
according to the score (box, sitting area, or in the
breakout room)

o Data from the physical examination:
diagnoses mentioned request or not for additional
examinations, the grade of the prescriber
(residents, internal or senior), and senior
informed or not.

The nature of the additional examinations
requested and carried out in the ED among blood
tests analyses, imaging, and other exams: ECG,
blood sugar test...

The diagnosis is retained and the orientation of
the patient is. Finally, the prescriber must specify
whether he has an idea of the cost of the balance

sheets requested.




The relevance of an additional examination is the
effect of this examination on the improvement of
the patient's state of health, during our study this
relevance was judged by:

o The contribution to making the final
diagnosis by measuring the agreement between
the final diagnosis and the diagnostic hypotheses
at the start.

o The contribution to establishing a
prognosis or a decision to hospitalize the patient.
RESULTS
A total of 179 patients were included in our study
(42.4% men and 57.6% women). The average
age of the patients included is 49.5 years, with
extremes of 5 to 87 years. The age group older
than 70 years was 20.5% of patients.

Additional examinations were carried out on 144
patients (80.4%); they had 728 examinations.
494 examinations were biological (67.85%), 105
radiological examinations (14.42%), and 129
other types (17.73%).

68.7% of these exams were prescribed by interns,
29.6% by residents, and only 1.7% by seniors
who were only notified in 48% of cases.

The biological assessment was carried out on 110
patients, or 61.5% of the study population. The
complete blood count (CBC) seems to be the
most  requested test among biological

assessments with a percentage of 52% followed
by the blood ionogram, urea, creatine level, and
blood sugar with percentages around 40% of

cases (Table 1).

The demand for CPK, LDH, Troponins,

amylasemia, and transaminases tests was less
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commonly prescribed but not negligible with a

percentage of around 10% of the cases.

Table 1: Distribution of biological assessments

Test nature Number of  Percentage
cases (%)
CBC 93 52
lonogram 79 441
Creatine level 77 43
Urea 76 42,5
Glycaemia 54 30,2
Troponin 26 14,5
Lipase 23 12,8
CPK, LDH 15 8,4
Liver tests 15 8,4
GDS 14 7,8
level of amylase 10 5,6
TP, INR, TCK 3 1,7
BNP 3 1,7
CRP 3 1,7
Lactate 1 0,6
Myoglobin 1 0,6
Toxicological test 0 0

The average time recovery (ATR) of the
biological exams was between 1h30 to 2h00 with
extremes of 20 min and 5H (Table 2).

Distribution of the ATR
Test

<30 min 130 min-1 h] >1h
Percentage (%)

CBC 7,5 31,2 61,3
lonogram 3,9 22,1 74
Urea 4 20 76
Creatine 5,3 18,7 76
Glycemia 5,7 13,2 81,1
CPK, LDH 0 6,7 93,3
Troponin 0 15,4 84,6
Liver tests 6,7 26,7 66,7
Amylase 10 30 60
Lipase 5 40 55
Blood gases 21,4 28,6 50

Among the additional examinations requested,
61.03% of the biological examinations were of
little or no contribution to the diagnosis and
therefore inappropriate (Table 3).

Other examinations were very appropriate, thus
contributing to the diagnosis in the majority of

cases, such as arterial blood gases in 69.2% of
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cases and BNP in all cases. 14.5% of patients had

useful but not done blood tests.

Table 3: Contribution of biological tests to the

diagnosis
Contribution to the diagnosis

Test high low absent
Percentage (%)

CBC 33 54,9 12,1
lonogram 16,9 67,5 15,5
Urea 10,8 70,3 18,9
Creatine 12,2 71,6 16,2
Glycemia 20,8 62,3 17
CPK, LDH 0 71,4 28,6
Troponin 64 16 20
TP, INR, TCK 33,3 66,7 0

Liver test 33,3 60 6,7
Amylase 30 40 30
Lipase 39,1 39,1 21,7
Blood gases 69,2 23,1 7,7
BNP 100 0 0

CRP 0 66,7 33,3
Lactate 100 0 0

Proteinemia 0 0 100
Myoglobin 100 0 0

Radiological assessments were requested in
49.2% of the patients (Table 4).

Table 4: Distribution of radiological assessments

Imaging Case Percentage
numbers (%)
Chest x-ray 29 16,2
Abdominal ultrasound 14 7,8
Abdominal CT scan 9 5,0
Echography 7 3,9
Wrist X-ray 6 3,4
Feet X-ray 5 2,8
Radio du Genou 5 2,8
Abdomen X-ray 5 2,8
Ankle X-ray 3 1,7
Hands’ X-ray 3 1,7
Deep vein doppler 3 1,7
Radio du coude 3 1,7
Shoulder X-ray 1 0,6

In 34.3% of cases, the requested assessments
were standard x-rays within the foreground chest
x-rays with a percentage of 16.2%. CT represents
11.1% of radiological assessments followed by
abdominal ultrasound with a percentage of 7.8%
of cases.
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The average recovery time (ART) for standard
radiography is around 30 minutes with extremes
of 15 minutes and 1 hour 20 minutes. The ART
of ultrasound varies between 1 hour and 09
minutes for the abdominal ultrasound and 2 hours
and 45 minutes for the cardiac ultrasound. The
average DRR of CT is around 1 hour 35 minutes

with extremes of 40 minutes and 4 hours.

Table 5: ART of the radiological assessments
Minimal Maximum Average

Exam Test

time time time

Hours Minutes
Chest X-ray 00:15 01:20 00:37
Abdomen X-ray 00:05 01:00 00:37
Wrist x-ray 00:15 00:50 00:32
Hand x-ray 00:20 00:30 00:25
Foot x-ray 00:18 00:40 00:29
Elbow x-ray 00:20 00:35 00:27
Shoulder x-ray 00:30 1:00 00:45
Brain CT scan 00:40 03:20 01:36
Abdominal CT 01:00 04:00 01:45
scan
Doppler ultrasound  00:30 02:00 01:15
Echocardiography 1:00 4:30 2:45

It was found that 30.8% of the radiological
examinations requested were of little or no
contribution to the diagnosis and therefore
inappropriate, among the most incriminated are
Abdominal X-rays in 100% of cases and Urinary
tract X-rays. 9.5% of patients had useful but not
done radiological examinations (Table 6).

For the concordance of the diagnoses, 78.8% of
the diagnoses made after the realization of the
assessments agree with the initial diagnosis at the
end of the clinical examination. Patients stayed
on average 178 minutes (approximately 3 hours)
with extremes of 10 min to 1540 minutes (25
hours and 35 minutes). Patients who did not have
additional exams spent an average of 74 minutes

in the emergency room, compared to an average
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of 209 minutes for patients who had additional

exams.

Table 6: contribution of radiological assessments

to diagnosis

Contribution to diagnosis
Test -

High Low Absent

Percentage (%)

Chest x-ray 44,8 44,8 10,3
Abdominal x-ray 0 100 0
Ankle x-ray 66,7 33,3 0
Wrist 100 0 0
Hand 50 50 0
Foot 60 20 20
Knee 80 20 0
Elbow 100 - -
Shoulder 100 - -
Abdominal CT 77,8 11,1 11,1
Urinary tract x-ray - - 100
Deep vein doppler 100 - -
Echocardiography 100 - -

In 41.8% of cases, patients who carried out
radiological or blood tests were hospitalized
versus 93.9% of the patients who did not carry

out tests were discharged.

Table 7: Average length of stay (ALS) of patients

at the ED with or without complementary
assessments (N=110).

Without With
ALS complimentary complimentary P
assessments assessments
Minutes

Average
( iSD)g 74,2 (60,83) 209 (213,47) 0,002*
Minimum 10 15
Maximum 220 1540

During our study, the questionnaire made it
possible to show that 172 prescribers, or 96.1%,
had no idea about the real cost of the examination
requested.

The total cost of the additional examinations
among the 144 patients amounted to 8,798
Tunisian dinars (DNT) of which 44% (3,927

DNT) were spent on inappropriate examinations.
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DISCUSSION

Although a large number of diagnoses were made
based on clinical examination alone, the
remaining two-thirds were obtained through the
combination of clinical examination and the
results of additional examinations.

To better assess the relevance of these
prescriptions, we will focus below on their
analysis and try to find solutions to better
rationalize it in an environment of the economy
of health expenditure.

At the end of our study, we identified 728
including 494

requests for biological examinations and 105

requests for examinations,

requests for medical imaging examinations.

1- Analysis of blood tests request

Biological examinations represent 67.8% of all
requested examinations, prescribed for 61.5% of
patients. Concerning the frequency of requests
for these exams: the blood count was the most
requested exam with 52% of cases, followed by
the blood ionogram. These results are similar to
other studies carried out in Tunisia which showed
a percentage of 51% (2) (3).

Indeed, these two complementary examinations,
the results of which have a very low
discriminating impact seem to be requested in an
almost systematic way and are integrated into an
irrelevant diagnostic approach. (4)

Out of all the prescriptions, elementary biology
only modifies 5% of diagnoses or treatments in
primary care (4) (5).

These results observed in our study are favored
by easy access to the emergency department for

complementary routine examinations and the
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motivations of prescribers are often questionable:
assessment of unscrambling, prescription ritual,
preparation of the file for a senior or a potential
specialist referent, patient's insistent request,
forensic aspect (6--8).

Several studies have clearly shown, in the
diagnostic process in primary care, the limited
value of routine biological examinations and the
tendency to minimize the importance of a good
history and a rigorous physical examination
behind the justification of a more scientific (4)
(5)(9)(10). 1t is the clinical data at the
presentation of the patient which must guide the
choice of additional examinations in the event of
diagnostic doubt. It is in this situation that their
contribution will be most beneficial (11) (12).

A Brazilian study published recently in the
"American Journal of clinical pathology"
highlighted the systematic nature of certain
requests for additional examinations in a
university hospital, especially by residents and
residents, and the redundant nature of these
requests without even taking into consideration
subsequent results. (13)

The demand for insensitive and unspecific exams
(such as CRP, CPK, and LDH) remains fairly
frequent: the CPK, and LDH represent 8.4% of
the examinations requested, which is important
and often irrelevant.

Indeed, for diagnostic hypotheses, the
contribution of a specific examination depends
on its predictive value which is determined by its
sensitivity and specificity. Furthermore, the
prescription of additional examinations can only

be conceived in a reasonable diagnostic approach
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and the result of a diagnostic examination will be
all the more helpful if the prevalence of the
disease is very low or, on the contrary, very high.
It is therefore always necessary to combine the
test result with the prevalence of the disease and
if possible, with the probability of the pre-test
being evaluated more precisely by the clinician
and the clinic.

2- Analysis of the demand for imaging
Imaging tests in our study represent 14.4% of all
tests requested and performed in more than 49%
of patients. The chest radiography is the most
requested examination with 16.2%, it is
legitimate because this radiological examination
is essential and constitutes a mine of information
on various pathologies, it is the imaging
examination of the first intention of the chest,
whose indications are very broad in front of any
clinical thoracic sign (14) (15).

The chest x-ray is followed by abdominal
ultrasound with 7.8%, then a brain scan with
6.1%. Indeed, today, sophisticated imaging
techniques such as ultrasound or CT-scan are
easily prescribed during the diagnostic process to
refine diagnostic certainty and guide therapeutic
decisions, while certain diagnoses such as
appendicitis have long been purely clinical
diagnoses, it is rare today that an appendectomy
intervention is scheduled without supporting
imaging.
Modern imaging techniques when used
appropriately allow for faster and more accurate
diagnosis and management. However, they are
sometimes used improperly to reassure the

prescriber or even as a defensive measure against
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an allegation of professional misconduct (16). In
addition, the result of an examination can be a
false negative, contrary to what the patients
think, and reassure them false, or on the contrary
a false positive, and lead to abusive treatments.
Although these imaging techniques are generally
benign for occasional use, they increase the cost
of medical care significantly at a time when
healthcare costs need to be controlled more than
ever. Only when the added value in establishing
an accurate diagnosis or in modifying therapeutic
management is demonstrated (14). They should
not, in any case, replace a good clinical
examination, for example in the case of cardiac
ultrasound, careful auscultation must be the
essential clinical step for the diagnostic
approach.

3. Analysis of deadlines

3.1. Overall residence time (ORT) and
request for additional examinations

One of the most critical issues that doctors,
nurses, and patients face every day is the
overcrowding of emergency departments. It is
associated with the increase in the risk of
disruption of the care system with the departure
of patients without being seen, and the increase
in stress within the nursing staff (18). Apart from
these problems, overall residence time represents
an important measure of the quality of care in the
emergency department. Several studies have
found that overload is associated with an increase
in this ORT (19) (20).

Overall residence time is also considered to be
the key parameter for clinical progress and
operational

efficiency and explains the
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congestion in the emergency department. During
our study, the TSG was 10 min to 1540 min with
an average length of stay (ALS) estimated at 61
min without additional examinations and 3 h 33
min with a request for additional examinations.
Compared to a similar study conducted within
the same emergency department at the Farhat
Hached CHU and published in the Maghreb
Medical Journal in 2003 where the average
length of stay for patients was 62.31 + 143.9 min
(range: 4 min - 2 days and 15 min). The overall
length of stay has decreased significantly since
then but remains high. This is due to the
excessive demand for additional examinations,
hence a more rational demand with a faster
recovery of the results is essential to decrease the
TSG and therefore to the improvement of the
quality of the management in the emergency
department.

3.2. Deadlines for recovery from biological
exams

Each doctor wishes to have the results of
additional examinations available without delay,
but the reality is very different. Given the
successive procedures in our structure, between
prescription and the results, an average recovery
time (ART) of 1h46min with a median estimated
time of 1h30 min does not seem to us so
important. It is comparable to the delays that we
have found in the literature. Our feeling, like that
of many emergency physicians, is that this period
should be shorter, the extreme values, oscillating
between 20 minutes and 5 hours, are the
reflection of a very great heterogeneity of the

results, which is valid for all ART studied. They
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raise two questions: the relevance of the
additional examinations requested on one hand,
and the availability of the prescriber when the
results arrive on the other. The crucial question
of the impact of these prescriptions on the care of
the patient was already highlighted by Holland et
al in 2005. One might think that taking
cognizance of a biological result 5 hours after its
prescription has little impact on treatment. These
extreme delays also come from poor
coordination between the hospital structures
which employ a lot of staff, namely the
emergency service and the analysis laboratories.
We can already hypothesize that the relevance of
additional examinations and the organization of
staff seem to be inseparable from the problem of
reducing delays.

Abnormally long delays can have several causes:
*1* At the Emergency Department

We can mention a lack of information
transmission between the different actors: doctor,
nurse, and stretcher-bearer, or a lack of
availability of the nurse and stretcher-bearer.
Conversely, one wonders if the immediate action
of the doctor-nurse-stretcher chain can explain
the very short deadlines.

The solution would be to:

« Streamline prescriptions, so as not to
unnecessarily monopolize paramedical staff, and
communication between caregivers: need to
inform the nurse as soon as possible of the
prescriptions requested. Emphasize the need to
bring extremely urgent specimens to the
laboratory without delay. We can also offer a

solution that involves a major change in the
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current organization: the training of doctor-
nurse-caregiver trinomials. This organization
would require constant communication within
the healthcare team, allow adaptation in real-time
and avoid the digital imbalance between doctor
and nurse. It would also require harmonization of
the hours of the presence of the different
categories of staff. One could imagine the
formation of trinomials from 8h to 20h to absorb
the peak attendance of 11h and teams from 20h
to 8h to absorb that of 18h but current human
resources do not allow the implementation of
such proposals.

* The installation of a pneumatic circuit between
emergencies and the laboratory, to improve
transport times. This hypothesis has already been
considered and carried out in other emergencies
but the technical constraints of our structure do
not allow it.

*2* At the laboratory

This period includes all the successive stages
between the deposit of the sample in the
laboratory and its availability in full: recording,
centrifugation, processing of the sample, and
analytical validation.

We are often confronted with significant
heterogeneity of deadlines. The analytical
validation step seems to be the cause. But also,
the lack of technicians especially during the
guard and the periods of shift change.

For this, we think that different management of
human resources in the analysis laboratories
could improve the biological DRR. To do this,
we can provide two proposals: the first would be

to increase the number of laboratory technicians,
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for biochemistry analyses at first; however, this
proposal is subject to the economic constraints of
the hospital. The second would be to adapt the
number of laboratory technicians according to
demand. We believe it is lawful to increase the
number of technicians during peak periods, as
well as during laboratory duty periods, that is to
say from 7 p.m. This increase can be obtained by
reorganizing timetables without being subject to
budgetary constraints linked to the increase in the
number of staff.

* Implement an IT system via an intranet network
between the emergency department and the
laboratories allowing them to receive the analysis
results instantly in the emergency room, once
available. This electronic transmission of
biological results is widely used in European
hospitals thanks to "ad hoc" software

» Promote analyzes of localized biology enabling
certain analyzes to be carried out in the
emergency department itself, which we hope to
have soon.

Based on several recent studies which have
shown proof of their effectiveness, we think that
these analyzes are interesting in terms of saving
time, as we have just seen. More recent studies
also encourage their use to improve the waiting
time for results (21) (22).

Offshored biology is currently a booming sector
in certain developed countries and currently
allows the determination of several parameters
such as blood sugar, HbAlc, NT-pro BNP, INR,
D-dimers, blood gases with pH, blood ionogram,

lactates, and hemoglobin (25).
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It would be useful to evaluate in the future if this
means does not push the practitioner to over-
prescription too.

The development of this type of analysis will
raise the question of responsibility in terms of the
sampling route and confidence in the results. At
present, it is up to the biologist to ensure the
quality of the sample, its transport, and its
registration.

It will therefore be necessary to attach
importance to the personnel who process the
samples and to train them in the correct methods.
3.3. Time to recover the radiological
assessment:

According to our study, the DRR of conventional
radiographs was on average 35 minutes with a
maximum of 1 hour 30 minutes, for ultrasound
scans an average DRR of 1 hour with a maximum
of 2 hours 30 minutes; for CT, the average DRR
is estimated at 1 hour 30 minutes with a
maximum of 4 hours.

- For imaging, following the radiologists'
proposals: access to conventional imaging
examinations must be in real-time, using
radiology stations dedicated to emergencies, with
access to specialized imaging examinations in
real-time for the scanner (priority access in the
absence of a scanner dedicated to the emergency
department or immediate access to the scanner
dedicated to the emergency department
depending on the volume of patients treated daily
in the emergency department); priority access to
the MRI in case of indication retained.

- For ultrasound, its use in emergency medicine

is essential. The emergency room physician must
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be able to detect a large abundance of pericardial
effusion, fluid or gas pleural effusion ... or detect
an abdominal emergency

A generation of doctors will need to be trained to
own this technology. This development will
require that faculty education integrate this
technology throughout the university curriculum
(25).

4. Usefulness of additional exams

4.1. Relevance of the request for additional
examinations

During our study, we found that the examinations
carried out influenced the final diagnosis in
21.2% of the cases. 52.4% of the assessments
carried out participated in the patient's decision
to hospitalize. Our results are comparable with
those of the literature. Elatrous et al. have shown
that the additional examinations influenced the
diagnosis in 30% of the cases (3).

Indeed, the principle of relevance comes down to
choosing the right test, at the right time, and for
the right patient. The relevance of analysis is
inherent to his diagnostic performance and the
understanding of the patient's clinical state, but
also to the use that the prescriber will make of the
information obtained by the prescribed analysis
and, ultimately, to his clinical utility defined as
the effect on improving the patient's state of
health  (1)(17). Although these

demonstrate the need for additional examinations

results

to diagnose a certain number of potentially
serious pathologies, they nevertheless suggest a
rational use of the battery of diagnostic tests

available in an emergency department.
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This use would be appropriate if it allowed
making the diagnosis, choosing the appropriate
treatment and will establish the prognosis of the
pathology, and will then guide in the
management.

CONCLUSION

Despite the existence of recommendations, a
large number of additional examinations are
unnecessarily prescribed to emergency services.
These prescriptions are responsible for an
increase in the time and cost of treatment.

To improve the behavior of the doctors
prescribing these additional examinations and
therefore reduce abuse, it is necessary to have
good training of the doctors on the
recommendations and the diagnostic value added
by the additional examinations as well as the
establishment of the protocol of prescriptions. In
addition, the completion of additional
examinations requires rigorous organization and
complementarity of stakeholders in this area.
That said, the doctor who writes the application
form is not the only protagonist. We should
therefore remember the role of the nurse who
takes the sample or the technician, without
forgetting the conditioned transport of the
samples and the speed of obtaining the results.
This human chain must work in synergy to avoid

wasting time, which means delayed treatment.
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Abstract

Background: Simulation is considered a major educational tool in medical practice as well as in the
acquisition of technical and non-technical skills. Similarly, ultrasound takes an important place in the
world of simulation, in particular for the realization of vascular access in emergencies and intensive care
units. Ultrasound-guided vascular access is an invasive and precise gesture, hence the objective of
evaluating the contribution of simulation in the success of ultrasound-guided vascular access and the
stress management of the learners.

Materials and methods: This study aimed to assess the learning of the ultrasound-guided vascular
access gesture and the stress management by simulation among medical residents, from emergency,
medical and surgical resuscitation departments. We based on the Heart Rate (HR), the ENS score, the
STAI score, and the PDI score measurement before and after simulation, during 03 simulation sessions,
within a Tunisian university hospital. Sessions were animated by 02 monitors using a simulator vascular
access and an ultrasound machine equipped with a high-frequency linear probe.

Results: 20 residents were included. During the evaluation, we found that (55%) of learners felt
discomfort with vascular access in general, (75%) have already participated in a simulation session, and
(90%) have already had a passage by intensive care units. We had 100% of satisfaction. A significant
statistical relationship was found between the decrease in HR and in the time taken to perform the gesture
after the simulation session (p = 0.001) and a significant decrease in the ENS score of each candidate (p
=0.021). A significant decrease also in HR was objectified for participants who completed the procedure
for several passages < 2. However, neither the length of medical studies nor the experience nor the
variation of the PDI score interferes in any statistical analysis with the decrease of the HR or the time of
realization of the gesture.

Conclusion: Today the real challenge of simulation in medicine is to link the technical and pedagogic
quality of medical education. Our study made it possible to show a significant satisfaction of the learners
during the simulation session, in the pose of ultrasound-guided vascular access, the reduction of the time
of realization, and the positive effect of the simulation on the reduction of stress as being an omnipresent
factor.HR=heart rate, STAI=Stat Trait Anxiety Inventory, PDI= Peritraumatic distress inventory

ENS= numeric stress scale.

Keywords: Simulation, Ultrasound, Vascular access, Emergency Department, Critical Care,
Peritraumatic distress inventory
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INTRODUCTION

Medical simulation is a set of educational
approaches, which highlights the importance of
developing professional skills before, during,
and after the interactions with patients
encountered in professional practice. Simulation
is now recognized as an essential part of
evidence-based education. It allows the learner to
acquire knowledge, and technical and soft skills
such as team management, crisis management,
and leadership, more quickly and without risk to
the patient. It appears to be a tool for improving
the quality and safety of care by offering the
possibility of endlessly repeating common or rare
situations (1,2). Ultrasound-guided vascular
access has emerged as one of the technical skills
that physicians need to master in intensive care
and emergency settings. To initiate parenteral
nutrition, osmotically active products (such as
mannitol), infusions of products with low or high
pH, vasopressin amines, prolonged venous
access in patients without venous capital or very
fragile venous capital (like in elderly, drug
addicts, obese patients, and children) and
requiring antibiotics, transfusions of blood
products. Vascular access is a multidisciplinary
need. Blind central venous access is complicated
by 10% of failures, 8% of punctures, and 4%of
pneumothorax (3). Meta-analyzes confirm the
improvement in success rates at the first
puncture, and the decrease in the rate of
complicated ultrasound-guided central vascular
access, this technique saves time and detects
atypical anatomical

venous position and

thrombosis(4) A simple, but precise gesture
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which requires learning by simulation and which
is often accompanied by a state of stress,
especially in real-time. Stress is very subjective
and varies from one person to another. Stressors
must be well known to better control and
understand them. (5)

The objective of our study is twofold:

- To evaluate the contribution of the simulation
in the learning of ultrasound-guided vascular
access placement (the success of vascular access
placement, measurement of completion time, and
satisfaction).

- To evaluate the effect of the simulation session
on stress management when applying for
ultrasound-guided vascular access.

METHODS

This Prospective cross-sectional descriptive
study was carried out over 03 simulation
sessions, at a University Hospital in Tunisia over
03 successive days. We included medical
residents assigned to the emergency department,
to medical resuscitation and surgical
resuscitation services, with oral consent knowing
the objectives of these sessions. Residents who
have mastered ultrasound-guided vascular access
have Dbeen excluded. It is a low-fidelity
procedural simulation session with an estimated
duration of 75 minutes. The context that we have
chosen is the provision of vascular access in an
intensive care room for an intubated patient
ventilated outside an urgent situation. As
learning objectives, we set ourselves to prepare
the patient and the material necessary for the

vascular access pose, know the rigorous asepsis
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rules for the vascular access pose, recognize the
aspect of the needle at the vascular site, recognize
the two modes of vascular access, "in a plane”
and "out of plane” and the realization of the
gesture of wvascular access correctly under
ultrasound. At the end of the session, learners go
through a final assessment test. The session took
place in a simulation room with: a sick bed, good
lighting, the possibility of dimming the light a
good visualization of the ultrasound image, a
round table to bring together the candidates, a PC
and, a projection data show. The vascular access
simulator that we made in advance on the bed (02
devices in reserve), a functional ultrasound
device with a high-frequency linear probe from
10to 15 MHz (6), a gel application adapted to the
ultrasound probe and various equipment (sterile
perforated fields, sterile gloves, hydroalcoholic
solution for the hands, and 10ml syringes).

To start the Briefing, we set a maximum duration
of 10 minutes for:

- Introducing for the interest of central vascular
access and technical difficulties, the current place
of ultrasound in vascular access

- Explaining the different stages of the session
and the objectives to achieve

- Circulating the forms to be able to fill them out
by the candidates.

The 40-minute session includes a demonstration
of the 04 steps to learn the gesture to know with
the ultrasound machine in front of the candidates,
this demonstration stage lasts a maximum of 05
minutes. The 04 procedural learning times are as
follows: A Time to make the gesture in silence /

a Time to make the gesture commented on by the
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instructor / A Time to make the gesture while
being commented on by the candidates / A Time
when the candidates will voluntarily spend one
by one making the gesture with the possibility
during each visit to each candidate to ask the
questions they want to ask.

The procedure consists of placing the ultrasound
probe in position on the model with identification
of the image of the vessel on the screen, the
introduction of the needle, identification of the
tip of the needle in the plane and outside the plane
then the introduction of the needle at the level of
the image of the vessel, take the artificial blood
sample, and finally the reinjection of the liquid at
the level of the vessel.

The gesture is said to be done or achieved if the
tip of the needle is successfully identified from
its introduction until it enters the lumen of the
vessel and also by aspiration of the red liquid in
the syringe and its reinjection without losing the
ultrasound image or extravasation of fluid
outside the vascular lumen.

The device used, called the Phantom device, is a
box with echogenic content simulating a member
where vessels pass. (4)

We explained to each candidate the possibility of
doing the gesture another time if it is not reached
or if the gesture is not understood or if its
accomplishment is not satisfactory for the
candidate.

On each pass, the candidate's Heart Rate is noted
automatically and the time taken to complete the
gesture on the first pass is also noted on their

form.
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At the end of the session, a form must be filled
out and given to the instructor after the last test.
At the final test, the candidate is asked to repeat
the gesture of vascular access according to the
standards acquired during the learning session
while marking the duration of the gesture and his
heart rate.

For each candidate, 2 stress scores that have
already been used in the literature were collected:
the PDI (the Peritraumatic Distress Inventory)
score and the STAI (The state- Trait Anxiety
Inventory score). They testify to a situation of
stress if they are greater than or equal to 15. (7,8)
For the subjective assessment of satisfaction, we
used a simple numerical scale (ENS) from 0 to
10: 0 is no stress, and 10 is a state of paralyzing
stress.

The session was led by two monitors. We
performed 03 procedural simulation sessions for
ultrasound-guided vascular access under the
same conditions for the 03 groups of residents.
All the forms were collected and carefully
completed by the candidates anonymously.
During the Debriefing, considered an important
stage of our session respecting its three phases
(8), we proposed to assess the technical and non-
technical skills of the learners and the evaluation
of the simulation session as much for the learners
that for trainers by measuring satisfaction
according to items already specified on the form,
the acquisition of competence by ultrasound
manipulation, the recognition of vascular access
images in and out of the plane, the multiplication
of passages from learners to better understand

and master the gesture.
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Did we judge the satisfaction of this session
using 05 items:1-Are you generally satisfied with
this simulation session?

2- The time designated for each participant seems
correct to you? 3-Is the time designated for each
session suitable? 4-Did you pass the vascular
access gesture on the 02 flaps in-plane and out-
of-plane? 5-Do you have a feeling of
accomplishment at the end of the simulation
session?

A PowerPoint presentation at the end of the
session illustrated with images to explain the
ultrasound technique of vascular access in the
plan and outside the plan 05 minutes

Each candidate has received a certificate of
participation in this simulation session in their
email as an element of promotion.

Data analysis was performed by the SPSS 23.0
program.

The normal distribution of the quantitative
variables was achieved by the Kolmogorov-
Smirnov test.

The quantitative variables were expressed by
their means + standard deviation and compared
by Student's “t” test.

The qualitative variables were expressed by their
proportions and compared by the “chi-square”
test. When conditions did not allow, Fisher's
exact test was used. The different parameters
were studied by univariate analysis. The
materiality threshold used was set at 5%.
RESULTS

Twenty medical residents were included. We had
80% female. Our sample of residents has in 70%

of the cases more than 06 years of medical
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studies, 65% are from the medical school of
Monastir, 45% are currently in training in the
emergency department including 40% in the first
year of residency.

We included medical residents who established
their internship with an average age of 28.5 + 3.8
years. The baseline characteristics of the learners

are reported in table 1.

Table 1: Characteristics of the study population

(n=20)
number  percentage
AGE > 30 years 5 23
< 30 years 15 77
Male gender Male 4 20
Current Emergency 9 45
internship department
Intensive 2 10
care unit
Surgical 6 30
resuscitation
service
Another 3 15
department
Residency The first 9 45
year year of
study
The second 2 10
year of
study
The  third 6 30
year of
study
The fourth 3 15
year of
study
Non-echo- Yes Assisted 11(55)
guided by
vascular senior /
catheterization major
n(%o) resident:
4(20)
Not
assisted
16 (80)
No 9 45
Ultrasound Yes 12 60
practice No 8 40
Intensive care Yes 18 90
work No 2 10

In the study, we found that 15 (75%) of the
learners had participated in a simulation session
(Table 2).
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The candidates report in 55% (11) of the cases a
fear during the installation of vascular access and
65% (13) think that the use of simulation in
learning about ultrasound-guided vascular
access. The satisfaction was 100% positive with
the various learners with the suggestion of other

simulation sessions.

Table 2: Learners' previous experience with

simulation:

number  percentage
Participation in a Yes 15 75
simulation session
No 5 25
Animation of the Yes 5 25
simulation session
No 15 75

The candidates report in 55% (11) of the cases a
fear during the installation of vascular access and
65% (13) think that the use of simulation in
learning about ultrasound-guided vascular
access. The satisfaction was 100% positive with
the various learners with the suggestion of other
simulation sessions.

The initial average of HR is 94.1 bpm + 13. The
average HR at the time of the final test is 82.1
bpm + 17 with a single maximum HR more
marked at the start of the session to 136 bpm, on
the first pass on the simulator. There is a
significant decrease in HR and the time to
perform the gesture at the time of the test
compared to HR and the time to complete the
initial gesture (p = 0.001) (Table 3).

It was noted for the learners who have had
several passages <2 a decrease in the time of
realization of vascular access during the test at

the end of the session but not significantly with
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(p=0,071). We have noted a statistically
significant relationship between the decrease in
HR and the number of passages <2 with
(p=0,052) but there was no significant
relationship with a previous manipulation of

ultrasound.

Table 3: Heart rate and time is taken to complete

the procedure

Minimum  Maximum  Average P

Initial HR 79 136 94 0,001
(bpm)

Test HR 65 129 82
(bpm)

Initial 70 294 146 0,001
realizatio

ntime
(seconds)

Test 28 185 86
realizatio
ntime
(seconds)

Concerning the subjective evaluation of stress,
the results showed a significant decrease in the
mean value of the ENS after passing the
simulation session (mean value of 3.8 initially
and 2.2 at the time of the final test, p = 0.021).
We relied on two scores in the assessment of the
candidates' stress state during our simulation
session: the STAI score (6) and the PDI score(7).
significant statistical difference between the two
stress scores in our population.

We tried to establish a particular profile for
which there is a significant decrease in the STAI
or PDI Stress score but we did not find significant
parameters in terms of age, the number of years
of study, or the previous passage by the
resuscitation  services, or the previous
manipulation of ultrasound or by the previous
vascular access placement or even the previous

participation in a simulation session (Table 4).

Tunisian Journal of Emergency Medicine December 2022 - Volume 2 — Issue 2

DISCUSSION

In our study, we included 20 medical residents
with an average age of 28.5 * 3,8 years old, 75%
of them had previous participation in a
simulation session and 60% of the learners had
already used the ultrasound machine.

The rationale for the use of ultrasound is to

provide fast, reliable, safe guidance for needle

placement in a vessel, both for routine and
difficult cases. (9)

Table 4: Descriptive table of the correlations

between the STAI stress score and the
parameters collected

Score de
STAI>=15
()

Age>30 years 0,32
Gender (female) 0,53
Current intensive care internship 0,52
Number of years of medical study >6ans 1
Bn Number of years of residency 0,57
Haunt of the pose of vascular access 1
Previous intensive care internship 1
Previous participation in a simulation 1
session
Previous ultrasound manipulation 0,34
Previous knowledge of ultrasound-

; . 0,61
guided vascular access basics
Number of passages <=2 1

During their passage for the pose of ultrasound-
guided vascular access, we noted an initial HR at
the first passage average of 94 bpm, with a
maximum of 136 bpm, the HR at the final test
was on average 82 bpm. The time of realization
of initial ultrasound-guided vascular access was
estimated on average by 146s but the time of
realization of the gesture during the test was on
average 86s. Initial ENS was 4 with an STAI
scale of 13.5 on average and a maximum PDI
scale was 11 which seems insignificant since this

situation is generally considered nonstressful.
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We noted that 75% of the learners consider it
delicate, but this is not significantly correlated
with the PDI stress scale. Some studies have
shown that the success rate was higher, and the
number of attempts, the time to successful
cannulation, and complications were reduced
significantly in the US-guided group to the
traditional landmark (10-12).

A systematic protocolized approach for US-
guided vascular access in elective clinical
situations was proposed in the study of Shmidt
and all, by the use of simulation sessions, to
ensure procedural safety and high cannulation
success rates, it was regrouping 06 steps: 1.
identify
appropriately sized catheter 2. Confirm patency

Choose  site, anatomy,  select
of the target vessel (compression) 3. Insert needle
using real-time US guidance 4. Confirm the
correct needle position 5. Ensure that the wire is
in the desired vessel6. Verify catheter location
(13)

The learning curve for US-guided 1JV, CVC
placement was evaluated in 30 novice
intensivists, showing that optimal technical skill
was obtained after 6-8 procedures (14).

In our study, the number of passages was on
average 2. In one study of emergency medicine
nurses and paramedics, the success rate using US
guidance was 70% after 4 procedures, increasing
to 88% after 15-26 (15). In another study, Duran
et al, found in following initial training,
emergency room technicians were successful on
the first pass 86.8% of the time, the second pass
another 11.6%, and the remaining 1.6% of
subjects on the 3rd attempt (16)
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Orientation of the ultrasound probe and needle is
a skill that takes some practice, but the time spent
understanding and practicing the technique will
be repaid many times over when performing
invasive procedures. (9)

In our study, there was also a significant decrease
in HR after passing through the simulator and in
the time taken to perform the gesture and the
stress score assessed by the survey.

Several studies have focused on the place of
simulation in the training of vascular access pose
with increasingly sophisticated simulators called
“Blue-Phantom” with a major concern to spare
the patient from the risks of blind vascular access
pose, by reducing the number of attempts, the
completion time and even preferring the
peripheral routes of good caliber but this apart
from theoretical knowledge of vascular anatomy,
manipulation, and knowledge of ultrasound
anatomy. It seems necessary to increase the long-
term simulation sessions with an average
duration of 01 years (3,4).

We found 100% of satisfaction which is a point
of strength in our study. Some studies try to
understand this interaction study simulator, to
better characterize the simulation sessions
according to the target population, such as the
study by Olson et al published in June 2019 (17).
This study indicated that the incorporation of
simulation experiences in the first year of
medical school enhanced learning of basic
science physiology concepts and promoted the
development of self-confidence as future

clinicians. Incorporating simulation into the
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didactic coursework should be promoted in other
medical schools’ curricula.

Some studies have been based on a digital visual
self-confidence scale to evaluate the performance
evolution of emergency physicians throughout
03 years of training on different sessions for
procedural  simulation sessions such as
thoracotomy, cricothyroidotomy, and other
gestures. A questionnaire administered before
and after each session assessed EM faculty
physicians’ self-perceived ability to perform
these rare procedures. Participants self-reported
confidence in their performance improved for all
procedures (18).

The STAI score we used was in 1970 based on
40 items divided into 02 groups for the study of
anxiety during stressful situations. A reduced
form of the questionnaire was established and
validated out of 10 items (7) (19).

Other studies were concerned with the evaluation
of stress as a promising factor for success or
failure with a significant correlation between the
results and the performance of the professional
(8).

Some consider that stress, as a ubiquitous factor
during a simulation session even a paralyzing
factor. We note in this regard the study made by
Nunes et al. on interns in anesthesia and
emergency medicine during critical situations
such as the management of RCP or anaphylactic
shock, stress was measured by a numerical scale
simple (ENS), HR and STAI score for the
situations for which they were previously trained

or during the situations for which they were not
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trained with a significant difference due to the
simulation session (p< 0.05). (20)

Another study made by Geerarerts et al in 2009,
based on the study of stress by simple numerical
stress scales (ENS) whose mean before the
simulation was 5.03 £ 1.58 (median = 5 and
extremes = 2 at 8), and that of the ENS after the
simulation was 7.00 £ 1.98 (median = 7 and
extremes = 2 to 10), with a significant difference
between before and after the 13 sessions (p =
0.0004). The ENS scale after the session was
always higher than those before the session
except for 3 cases out of a total of 27 cases. Pre-
session stress was significantly lower among
interns who had already participated in a
simulation session in their curriculum compared
to those who had never participated 14 (p = 0.04).
However, this difference was not found for stress
after the session (p = 0.68) (8).

Vincent et al also conducted 2015 another
prospective monocentric study on
cardiorespiratory arrest (ACR) management with
the transition to VF among resuscitation
anesthesia technicians. The stress measurement
was made by the peritraumatic distress score and
was able to show the absence of a significant
correlation between the learner's profile and
demographic characteristics or seniority of
experience, this is consistent with the results
found in our study. Low stress could lead to a
relative lack of interest in a situation that is
nevertheless serious and thus leads to poor
performance. Significant stress could have
similar effects due to the anxiety and the

inhibition it generates (inverted U curve) (8).
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The evaluation of the session can be realized not
only by the evaluation of the technical and non-
technical skills of the participants but also of the
trainers and this could be evaluated by the DASH
grid (21), but we limited ourselves in our study

to " assess technical skills by mastering the
gesture and ultrasound objectives envisaged in
the context of our procedural simulation and non-
technical skills by achieving candidate
satisfaction, meeting their expectations and
managing stress. In this passage, we had 100%
satisfaction as well as a verbal request from the
candidates for evaluation and continuous
learning by the multiplication of simulation
sessions (22).

These findings are consistent with prior research
reports that integrating simulation in a preclinical
curriculum is beneficial for medical students,
especially for emergency residents.

The limits of our work were: the small sample,
and the availability of residents outside the
guards and on-call teams, despite the insistent
request from the learners to increase the number
of sessions.

The strengths of our work, with the simplicity of
the material, and the learning objectives were
achieved in terms of success and reaching the
criteria of quality of the vascular access gesture
already described for all participants, on the one
hand, satisfaction and also the effect of the
simulation on the reduction of stress.
CONCLUSION

Medical simulation has succeeded in recent years
as an essential training method for all health

professionals by creating an environment where
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technology is at the service of education in
particular the advancement of ultrasound
vascular access without threatening patient
safety.

we concluded that due to simulation sessions,
there was a significant decrease in HR, the time
it took to perform the procedure compared to the
test time and we discussed the state of stress
according to objective bases.
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Abstract:

Background: Acute abdominal pain is the most common complaint encountered in the emergency
department. Appendicle pathology, the most frequent cause of this acute abdominal pain, can be
extremely challenging to identify, requiring laboratory testing, and layered diagnostic imaging. In this
case, clinical scoring systems can be helpful.

The purpose of this study is to develop and validate a new predictive score based on clinical and
laboratory variables that can help the physician to identify patients at high or low risk for appendicitis
in the emergency department.

Materials and methods: This study was designed as a prospective one-year study from January to
December 2017 and included 200 patients older than 16 years admitted to the emergency department
with abdominal pain indicating acute appendicitis. The final diagnosis of acute appendicitis was
provided by the specific examination of the surgical specimen. Statistical analysis was performed using
SPSS version 21. A score was derived from a multiple regression analysis. The ROC curve was obtained
from which the appropriate cut-off value was identified for dichotomization.

Results: There were 200 patients enrolled in this study divided into two groups: 97 were diagnosed with
acute appendicitis and 103 hadn’t appendicitis. Our final score was composed of 7 variables: WBC count
> 10,000 (2 points), tenderness in RLQ (2 points), migration of pain from the epigastrium to the RLQ (2
points), a positive Blumberg sign (1 point), a positive Rovsing sign (1 point), a sensible abdomen (2
points), vomiting> 2 (1point). The discrimination power of the constructed score was good (area under
the receiver operating characteristic curve= .937), even better than the Alvarado score (area under the
ROC curve=.887). Our score performed well (P = .88). The score has good sensitivity and negative
predictive value at a cutoff value of 4.

Conclusion: bio-clinical scores can be used as a basis for a structured algorithm for the management of
patients consulting for abdominal pain, several scores have been developed (Alvarado, Andersson,
Francois ...) but this is not common practice. In this study, we have developed a new clinical-biological
predictive score (SAAS score) for acute appendicitis which is practical and easy but it remains to be
validated in external centers.

Keywords: Appendicitis; Emergency Department, Clinical Score, Predictive Factors.
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INTRODUCTION

Acute non-traumatic abdominal pain is a
frequent reason for emergency room visits, the
most frequent etiology of which is acute
appendicitis (AA) but which only represents 50%
of cases of pain syndrome in the right iliac fossa
(RIF) (1). The incidence of AA is highest
between 10 and 30 years of age, but it can occur
at any age (2, 3).

The diagnosis of AA most often represents a
challenge for the clinician because of the large
number of differential diagnoses (4), and its
management is controversial (5,6): either
surgical exploration at the slightest doubt, hoping
to avoid perforated AA, but at the cost of a high
rate of negative explorations, which does not
seem acceptable at present, that is close
surveillance, thus making it possible to reduce
the number of unnecessary surgical procedures,
but at the cost of the significant cost of
hospitalization and repeated examinations.

The diagnosis is essentially based on a careful
clinical examination and a few simple biological
examinations with a large amount of subjectivity
linked to the practitioner's experience.

Thus to improve «clinical expertise» and to
ensure the proper use of additional examinations,
clinical-biological scores have been proposed.
Several scores have been developed over the
years such as the Alvarado score which is the
best-known and published in the literature (7, 8).
In the emergency department of Sahloul hospital,
the first experience in 2016 resulted in a
predictive acute appendicitis score more suited to

the Tunisian population.

Tunisian Journal of Emergency Medicine December 2022 - Volume 2 — Issue 2

The major problem linked to the scoring system
is the decrease in its performance when it is
tested on a new population different from that
which led to its birth, hence the interest in
validating any new score (9).

The objective of our study is to evaluate a new
practical score for early diagnosis of
appendicitis.
METHODS
This is a mono-centric,  prospective,
observational study carried out in the emergency
department of Sahloul hospital in Sousse,
conducted over a period of one year from January
2017 on a population of 200 patients consulting
the emergency room for a pain syndrome of the
right iliac fossa.

We included in this study any patient aged > 16
years who consults for an IDF pain syndrome
suggestive of AA. Non-inclusion criteria age <16
years, patients with a history of appendectomy,
post-traumatic abdominal pain, abdominal pain
associated with vital failure, and patients referred
with an established diagnosis.

The data were collected using a pre-established
form (Annex 1) comprising the following
parameters: surname and first name, date of
consultation,  file  number,  demographic
characteristics: age, sex, functional signs:
characteristics of pain (localization, paroxysmal,
constant, worsening, irradiation of the
epigastrium towards the RIF), associated signs
(number of vomiting, stopping of materials and
gases, micturition burns), duration of evolution,
Physical examination: temperature, abdominal

examination ( normal, RIF sensitivity or defense,
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generalized  contracture), Rovsing  sign,
Blumberg sign.

Para-clinical examinations: Biological (white
blood cells, CRP, others) and Radiological
(ultrasound or abdominal scanner)

The SAAS (Acute Appendicitis Score for
Sahloul Emergency) score was calculated for all
patients. During a period of six months from
January 2016, the first study was made, in the
emergency department of Sahloul0, on 400
patients consulting for suspected acute
appendicitis, leading initially to the development
of a predictive score acute appendicitis (version
1) which constitutes the main core of our SAAS
score (version 2). The area under the ROC curve
of this first score was 0.903.

The endpoint is the positive diagnosis of acute
appendicitis which is purely pathological.

For non-operated patients, the outcome measure
was the absence of appendicitis during the short-
term follow-up of these patients (on D3).

- Statistical analysis: The data analysis
was carried out using SPSS version 21 software.
We calculated simple frequencies and relative
frequencies (percentages) for the qualitative
variables. We calculated means, medians, and
standard deviations and determined the extreme
values for the quantitative variables. Percentage
comparisons on independent series were
performed by the Pearson chi-square test; and if
this test is not valid, compare 2 percentages, by
Fisher's exact bilateral test. The calibration
involves comparing the number of predicted
events with the number observed. The calibration

was verified using the Hosmer Lemeshow test.
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The Alvarado score represents the best-known
and most described score in the literature. One of
the aims of this study was to compare this score
to our SAAS score by determining its sensitivity,
its specificity, and area under the ROC curve in
our study population

RESULTS

This study was conducted over a period of one
year, between January and December 2017, on a
population of 200 patients consulting our
emergency for a pain syndrome of the right iliac
fossa. Table 1 details the demographic
characteristics of our sample.

The average age was 38+17 years. The
distribution by age group showed a clear
predominance of young adults. 46.5% of this
population was under 30 years of age compared
to 13% for subjects over 60 years of age. A slight
predominance of women was also noted with a
sex ratio of 0.94 (103 women versus 97 men).
Vomiting is the most common clinical sign. They
were present in 50% of the cases. The second
clinical sign in terms of frequency (24% of cases)
was epigastric pain radiating to the right iliac
fossa.

The other functional signs such as cessation of
materials and gases and voiding burns are less
frequent in this population with numbers of 10
and 29 respectively.

Regarding pain in the right iliac fossa, the main
reason for consultation, it was present in 100% of
the cases and it was paroxysmal in 77% of the
cases. Nine patients had generalized contracture.
The signs of Rovsing and Blumberg are present

at 36% and 20% respectively. In biology, the
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blood count was systematically requested in all
patients. Hyperleukocytosis is defined as a white

blood cell value greater than 10,000 elements /

mma3. It was noted in 129 patients or 64.5% of

cases.
Table 1: demographic characteristics of the population
Parameters Appendicit No p
is (n=97) Append
icitis
(n=103
)
Age (years); 3516 38+14 0.241
mean+SD
Gender; n(%)
Male 51.5 45.7 0.440
Female 8.4 54.3
Pain description;
n(%)
RIF pain 97 (48.5) 103 0.160
(51.5)
migrant pain 42 (43.8) 6 0.003
(5,9%)
Materials and gases 5(4,9) 5(5.2) 0,857
stop
Voiding burns 4(4.1) 25 0.255
(24.5)
Vomiting 50 (50.5) 49 0.182
(49.5)

Number of vomits >2
Physical signs; n(%)

43(443)  37(36)  0.002

Fever 46 (47.4) 25 0.24
(24.5)
Soft abdomen 1(2) 35(34.3 0.16
)
Sensitivity RIF 96 (99) 15 <0.00
(14.7) 1
Defense RIF 49 (50.5) 3(2.9) 0.004
Generalized 6(6.2) 3(2.9 0.898
contracture
Rovsing 71 (74) 12 <0.00
1
Blumberg 39 (40.6) 11 0.016
Blood count analysis
WBC<10000 14 (14.4) 37 (36) 0.02
WBC>10000 79 (81.4) 49
(47.5)
Imaging
Ultrasound 78 (80) 96 (93)
CT scan 8 (8) 18 (17)
CT scan 2(2) 4 (4)
complementary to
ultrasound
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Imaging was requested in 68% of the cases,
abdominal ultrasound in 81% of the cases, and an
abdominal scanner in 23% of the cases. Acute
appendicitis was demonstrated by abdominal
ultrasound in 48 patients and by abdominal CT
scan in 10 patients. In 6 cases, the abdominal
ultrasound was inconclusive, hence the request
for an abdominal scanner as an additional
examination for diagnosis. One hundred patients
were operated on. Pathological examination
showed a pathological appendage in 97 cases. A
phlegmonous appendix was observed in 36.5%
of cases, 18% of patients had a suppurative
appendage, and only 6 patients had a gangrenous
appendage. A histologically healthy appendix
was observed in 3 patients. During this study,
127 patients were hospitalized, or 63.5% of the
cases, including 97 patients who presented a
diseased appendage to the pathology
examination. In 63.5% of cases (n=127), patients
were hospitalized, or 63.5% of the -cases,
including 97 patients who presented a diseased
appendage to the pathology examination. The
follow-up of the patients on D 3 (by telephone
contact) showed the absence of acute
appendicitis for the 73 patients who were sent
home. During a period of six months from
January 2016, the first study was made, within
the emergency department of Sahloul, on 400
patients consulting for suspected acute
appendicitis  (10) leading initially to the
development of a predictive acute appendicitis
score (version 1) which constitutes the main core

of the SAAS score (version 2) (Table 2).
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Table 2: Acute appendicitis score for Sahloul

emergencies (SAAS) (Version 2)
Pain radiating from the epigastrium to the
right iliac fossa

N

Rovsing positive sign

Blumberg sign positive
Sensitive abdomen
Defense of the right iliac fossa

Number of vomiting > 2 episodes
White blood cells> 10,000

NI NN -

The area under the ROC curve of this first score
was 0.903. From this primary score and by
simplifying its rating while retaining its
diagnostic power, we were able to identify our
new SAAS score (Figure 1).
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Figure 1: Discriminatory power of the SAAS score in
the diagnosis of acute appendicitis

Studying the distribution of this SAAS score in
the study population allows us to conclude the
following characteristics: Our score varies from
0 to 11 with an average of 4.87 + 2.90.

- We mainly found patients with scores of 5, 6,
and 7; respectively 13.5%, 14%, and 12.2% of
the cases.

Three diagnostic probability zones have been
defined:
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Zone (1): "unlikely appendicitis" for a score
value strictly less than 4; containing 65 patients,
only 5 of whom had acute appendicitis.
Zone (2): doubt,

appendicitis” for a score value between 4 and 7;

"diagnostic probable
containing 91 patients, 48 of the "appendicitis"”
group and 43 of the "non-appendicitis™ group.
Zone (3): "very probable appendicitis" for a score
value strictly greater than 7; containing 44
patients all with appendicitis.

SAAS score validation

This phase consists in determining the qualities
of our SAAS score when it is applied to a
population different from that leading to its
construction and can be summarized in two
principles, discrimination and calibration.

The discrimination of a test is its ability to
separate subjects who may or may not have the
disease. It is linked to sensitivity and specificity.
Our SAAS score has excellent sensitivity at 90%
and good specificity at 80%.

The discrimination of the SAAS score in the
external population is excellent with an area
under the ROC curve of 0.937 and uncut-off
equal to 4.5 (Table 3).

Table 3: Discriminatory power of the SAAS score in

the diagnosis of acute appendicitis

Score 0-3 4-7 8-11
Sensibility (%) 5.2 49.5 45.4
Specificity (%) 58.8 41.2 0
VPP (%) 7.7 53.3 100
VPN (%) 92.3 46.7 0

A good agreement between appendicitis

observed and the expected appendicitis was
noted with a Hosmer Lemeshow test at 7
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(p = 0.88) which shows a prediction of the SAAS

score which is close to reality.

o A

Figure 2: Appendicitis observed (------ ) and expected
(......) according to the SAAS score

The Alvarado score has a good discriminating
power in our population with an area under the
ROC curve equal to 0.887; and an acceptable
sensitivity and specificity which are equal to 85%

and 76% respectively (Figure 3, Table 4).
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Figure 3: SAAS vs Alvarado score ROC curve

Table 4: SAAS vs Alvarado Score

SAAS Alvarado Score

Score
Sensibility 90% 85%
Specificity 80% 76%
AUC 0.937 0,887

DISCUSSION
The first stage of our study was carried out in

2016 in the emergency department of Sahloul, on
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400 patients consulting for suspected acute
appendicitis, whose main objective was to
establish a predictive score for acute appendicitis
which resulted in a score of 6 items with a total
rating of 0 to 17 (10). During this work, we
concluded with a score made up of different
items according to their probability rate as
follows: migration of pain from the epigastrium
to the right iliac fossa (2 points), a sign of
positive Rovsing (1 point), positive Blumberg
sign (1 point), non-flexible abdomen (8 points),
white blood cells> 10,000 elements / mm3 (2
points), defense of the right iliac fossa (3 points).
To establish a more practical, reliable,
reproducible, and easier-to-use diagnostic tool,
we have tried to revise this initial score. The
objective of creating this score was to stratify the
risk of acute appendicitis, thereby guiding the
request for additional examinations and the final
decision (return home, close surveillance,
surgical intervention).

In 1996, Wagner carried out a systematic review
of the literature, the objective of which was to
assess the discriminating value of elements of the
history of the disease and clinical examination
for the diagnosis of acute appendicitis in adults.
(11). As in our study, the reference test was the
pathological examination. In this review
including eleven studies (5275 patients), three
clinical signs with a likelihood ratio between
3.18 and 8 suggest that one of them must be
present to make the diagnosis of acute
appendicitis: the pain of the right iliac fossa,

migrant pain, and defense.
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On the other hand, no sign considered
individually had a likelihood ratio large enough
to allow, when absent, to exclude the diagnosis
of acute appendicitis.

Another study, Anderson's meta-analysis,
analyzed the diagnostic value of elements
relating to the history of the disease, symptoms,
clinical signs, and biological variables in patients
admitted for suspected acute appendicitis (12).
The analysis combined the results of 24
consecutive prospective studies including 5833
patients. The prevalence of acute appendicitis in
this work varied between 26.7 and 60.6% with a
median value of around 41%. In this meta-
analysis, the clinical signs which have a certain
diagnostic value are Migrant pain, Abdominal
defense, and Rovsing's sign.

In 2010, the American College of Emergency
(ACEP) (13)

recommendations with the primary objective of

Physicians issued
managing patients admitted to the emergency
room with suspected acute appendicitis. The
main signs and symptoms are Pain in the right
iliac fossa, Migrating pain, Sensitivity in the right
iliac fossa, and abdominal defense.

By analyzing our results and reviewing the
literature, we note that the combination of
clinical data and biological markers could have a
discriminating power greater than that of the
variables considered separately [14]. In fact, in
our series, the area under the ROC curve of our
SAAS score was 0.937 with excellent sensitivity
at 90% and good specificity at 80%.

Based on this principle, several algorithms have

been proposed to assess, according to a scoring
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system, the probability of acute appendicitis.
Some clinical-biological scores are easier to use
than others depending on the number of items.
Several scoring systems have been described.
The oldest (created in 1986), the best known and
most used in the literature for its simplicity [15,
16] was the Alvarado score (Table 5).

It makes it possible to set up a well-defined
attitude of care according to the probability of
acute appendicitis. It is effective in excluding the
diagnosis of acute appendicitis for a score less
than 5, thus allowing the patient to return home
provided that he can quickly reconsult in case of
worsening of the symptomatology (17). The two
major problems with this score are the presence
of a selection bias, especially since it was
established from a population of patients
operated on for suspected appendicitis and not
from patients consulting for suspicion of acute

appendicitis such as our SAAS score.

Table 5: Alvarado Score

Items Score
Migrating pain to the right iliac fossa 1
Anorexia

Nausea / Vomiting

Temperature > 37 ° C

Defense in right iliac fossa
Percussion defense in right iliac fossa
White blood cells > 10,000 / mm3
Neutrophils> 75%

Total

NI G

[EY
o

By way of comparison, the application of the
Alvarado score to our study population showed
good results concerning the area under the ROC
curve which was 0.887, and its sensitivity and
specificity which were 85% and 76 respectively.
%; but compared to our SAAS score, we found

more interesting results.
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A study comparing multiple diagnostic scores for
acute appendicitis [18] showed that the Fenyo-
Lindberg score had very good sensitivity,
especially for the male population, despite the
selection bias where the included population was
already selected for suspicion. of acute
appendicitis. The limit value for the diagnosis of
acute appendicitis in this scoring system is (-2).
This score showed a positive predictive value
significantly higher than clinical examination
alone, 90% versus 79% (19). In women aged 15
to 50, the positive predictive value was
significantly improved by this score, 86%
compared to 68% for the clinic alone (20). A
negative point to this score is that it includes
several items and therefore is difficult to use.

To set up an algorithm for management in the
emergency department, the use of the SAAS
score could guarantee an adequate therapeutic
decision with an acceptable cost, especially when
one can get rid of a good number of radiological
examinations when one is in the low score area.
Hence the idea of a new study deserves to be
conducted to establish the impact of the use of
our SAAS score on the use of additional
examinations.

CONCLUSION

The SAAS score varies from 0 to 11. When the
value of the SAAS score is strictly greater than
seven, the indication for an appendectomy can be
urgently asked in front of an excellent PPV
which is 100%. On the other hand, when this
value is strictly lower than four, the patient will
not have another investigation considering his
good VPN which is at 92.3%. On the other hand,
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when it is between four and seven, the SAAS
score can be reassessed remotely before starting
the investigations. It is therefore a score that is
more efficient in an informed environment.

In the end, our new SAAS score, with excellent
discrimination (the area under the curve is 0.937)
and a good calibration (Lemeshow test = 7), was
successfully validated on a population admitted
for suspected acute appendicitis which most
closely corresponds to the population to which
this score will be applied in the future, and has
also shown better diagnostic performance than
the Alvarado score for acute appendicitis.
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Abstract

Background: We investigated independent severity predictors of diabetic ketoacidosis and developed a
prediction rule for emergency physicians to classify patients into severity groups.

Methods: This study was performed in a university-affiliated medical center. Consecutive adult patients
(>15 years old) visiting the emergency department (ED) between July 2016 and July 2018 were enrolled
when they met the criteria of DKA. Hospitalization in an intensive care setting was the primary
endpoint.

Results: We included 176 patients diagnosed with (Diabetic Ketoacidosis) DKA in the ED. We found
7 independent severity predictors: Altered mental status, venous pH, bicarbonate level, blood glucose,
Serum creatinine, H4 serum chloremia, and effective serum osmolality at admission. After assigning
weights to each predictor, we developed a predicting DKA severity score that stratifies patients into
groups: low severity (score<3): treatment in a general ward or the ED; and high (score>3): treatment in
the ICU. The area under the curve for the rule was 0.863.

Conclusions: The score is a simple and rapid rule for predicting severity and classifying patients with
DKA.

Keywords: Diabetic ketoacidosis; Severity score; Outcomes; Emergency department,
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INTRODUCTION

Diabetes is a public health problem and
pathology burdened with significant morbidity
and mortality due to its acute and chronic
complications (1).

Diabetic ketoacidosis (DKA) is a serious
complication of diabetes. It may be the initial
mode of presentation for patients with new-onset
T1D. It results from an absolute or relative
insulin deficit with the immediate consequence
of hyperglycemia and ketosis, which is itself
responsible for water depletion and electrolyte
disorders (2). Regardless of the observed
decrease in the death rate, DKA remains a serious
health problem, especially in developing and
undeveloped countries (1). A  better
understanding of the pathophysiology combined
with more uniform diagnostic and therapeutic
treatment has led to a marked decline in
developed countries, where its mortality varies
between 0% and 5% (3-5). This metabolic
disorder constitutes one of the main reasons for
admission to the emergency department (ED) [1].
Several series studied mortality predictors and
classified them in scores (6-9).

In this present study, we aimed to identify the
clinical and evolutionary profile of the
population admitted to the ED with a diagnosis
of DKA, through a multivariate logistic
regression analysis investigating independent
severity predictors. We also aimed to develop a
prediction rule useful for ED physicians to make
an appropriate management decision (treatment
in the Intensive care unit (ICU), a general ward,
or only in the ED).
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METHODS

- Study design, setting, population, and
selection of participants: This study was
performed in a university-affiliated medical
center in Tunisia with an ED staffed with board-
certified emergency physicians. Consecutive
adult patients (>15 years old) visiting the ED
with a diagnosis of DKA, between July 2016 and
July 2018 were enrolled (3). DKA was defined as
plasma glucose >2.5g/L, a high anion gap
metabolic acidosis (serum HCO3 <15 mmol/L,
and pH >7.3), and positive urine ketones or
serum ketones.

Any other mode of decompensation: simple
hyperglycemia, simple ketosis, hyperosmolar, a
combination of hyperglycemia-hyperosmolar
state (osmolarity> 320 mOsm/L) or a mixed
ketoacidosis syndrome and hyperosmolar was
excluded. The effective serum osmolality was
calculated with this formula: 2[measured Na+
(mEqg/L)] + [glucose (mg/dL)]/18.

Data collection

Patients were prospectively selected in the ED.
Insufficient information was retrospectively
collected by checking medical records after the
patients had been discharged from the hospital.
The processing of the files was carried out based
on a pre-established sheet. The data has been
grouped into five themes: General data (age, sex,
background, and the evolutionary profile of
diabetes); clinical data; biological data at
admission, at H4, at H8, and H12; and the
analysis of triggering factors (therapeutic errors,
infectious states, etc.). Therapeutic management

and progressive characteristics (length of stay,
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mortality, and complications) were noted. We
collected the quantity of insulin administered
during the first 24 hours, the methods of its
administration, as well as the other adjuvant
therapies: rehydration, and antibiotic treatment.
Data analysis

Descriptive statistics (mean and standard
deviation [SD] for continuous variables and
frequencies and proportions for categorical
variables) were calculated. Comparisons
between the two groups were made using either
an independent-samples t-test (assuming normal
distribution) for the continuous variables. Either
a x2 test was used for categorical variables. Odds
ratios (ORs), along with the corresponding 95%
confidence intervals (Cls), were also computed
as appropriate. The area under the receiver
operating characteristic (ROC) curves was used
to compare a model's specifications along with
its sensitivity and specificity.

The patients were prospectively assigned to 2
groups as follows: 1) the first group consisted of
the patients who were admitted to the intensive
care unit; 2) the second group consisted of the
patients who were admitted to the General ward
(endocrinology). They were compared to detect
patients requiring intensive care upon admission
to the emergency room. A multiple logistic
regression analysis with stepwise variable
selection using backward selection was
performed and odds ratios with 95% confidence
intervals were calculated for each predictor. The
results were used to develop a clinical and
biological severity score, to detect patients who

need admission to ICU. A weight was assigned
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to each element of this score according to its
predictive B value. Finally, it was calculated for
each patient in our population.

The scores on each different weight were used to
determine their respective cutoff points for risk
stratification the by ROC curve with the highest
sum of sensitivity and specificity. For all
analyses, a result was considered statistically
significant at the P < .05 level of significance.
RESULTS

A total of 176 cases of DKA were included. The
mean age was 35.3 +/- 18.6 years, 32.4% were
aged between 20 and 30 years, and 77 patients
were male (M/F sex ratio = 0.77). Diabetes was
known in 150 patients with past medical history
(85.2%), of whom 60.8% were type 1 diabetics.
14.8%o0f patients were admitted for a primary
diagnosis of DKA. The most common symptoms
at presentation were abdominal pain (41.5%),
and lethargy (13.1%). Other signs and symptoms
at presentation were fever (9.1%), polyuria and
polydipsia (8%), Kussmaul breathing (5.7%),
and chest pain (1.7%). The most frequent
decompensation factors were infection in 36.9%
and discontinuation of treatment in 23.9%o0f
cases.

The average blood glucose was 28 +/- 7.6
mmol/L, the mean venous pH was 7.14+/-0.12,
and blood HCO3- was 7.9 +/- 3.98 mmol/L. The
main hydration solution was a 0.9% saline
solution. The mean serum amount infused was
3.90+2.02 L/24h. The mean dose of intravenous
insulin infused in the first 24 hours was
43.94+12.74 1U / 24h. The mean time to switch

to subcutaneous insulin therapy was 24.8+16.4
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hours. Only five patients with hypoglycemia [UELLCREEROIyEIEENEEE R TR IURE (VR TeR{)[E

) Endocrinology Ward Group
were noted during treatment (2.8%). The length Groupl Group2 P

=13 =121
of stay in the ED was 16.1+13.5 hours. 19.7% of (n=13)  (n=121)

. . Age (years); mean£SD 37.2+19.2 35.1+18.6 0.694
patients were discharged from the ED, after pwm duration 75458 746.8 0.773

L . . Males; n(%) 7(53.8)  75(61.9)  0.106
clinical and biological recovery as well as the Pulse rate (bpm): 1075420, 1092421 0784
control of the cause of decompensation. In Mean+SD 5 1

Systolic Blood Pressure 12.7£1.7 121423 0.395

contrast, 121 patients (68.8%) were transferredto  (mmHg); mean+SD
] Diastolic Blood Pressure 6.8+1.4 4x1.4 0.693

an endocrinology ward, and 13 (7.4%) were (mmHg); mean+SD

Respiratory Rate (CPM); 27.8+3.8  25.9+6.8 0.297

admitted to the intensive care unit. The average | can+sp

GCS;mean+SD 14.2+2 14.8+0.7 0.002

total hospital length of stay was 6.41+6 days. Blood analyses on

Five cases of death (2.8%) were described in our admission
) ) Blood glucose (mmol/l); 343+£85 27.6+7.4 0.002
study. Four deaths in group 1 and one death in  mean+SD

) ) Urea (mmol/l); mean+SD 11.7+11 7.2+4.38 0.02
group 2. Table 1 details the comparison of these  serum creatinine (umol/l);  166+196  94.7+89.4 0.025

mean+SD

two groups. Serum sodium (mmol/l);  132.3t6.4 131.6t48 0.62

Seven independent severity predictors were MeantSD
Serum potassium (mmol/l); 4.7+0.9 4.5+0.9 0.3

retained: Altered mental status, venous pH, meantSD

) pH H; meanSD 740.10 7.20£0.10  p<0.00
bicarbonate level, blood glucose, Serum 1
. . . HCO3- (mmol/l); 4.5+3.4 8.2+ 3.9 0.001
creatinine, H4 serum chloremia, and effective meanisé )
serum osmolality at admission. A weight was Osmolarity(mosmol/l); 298.9+14. 290.7£10. 0.01
mean+SD 4 7
assigned to each element of this score according  Blood analyses at H4
pH; mean+SD 7.20 + 7.30 £ 0.001
to its predictive B value (table 2). 0.10 0.10

HCO3-(mmol/l); meantSD 8.1+35 12.6+4.7 0.001
The mean score was 5.5 * 1.4 for those who were  serym sodium (mmol/l): 1341+  134+46 095

meanxSD 6.4

admitted to the intensive care unit, and 2.8 + 1.9 Serum potassium (mmol/l): 4+ 0.8 37408 0.218

for the rest of the patients (p = 0.0001). Our Mean+SD
Serum chloride (mmol/l); 110.1 + 103.7+ 0.005

population can then be classified into two meantSD 6.4 37
. . . Blood analyses at H8
severity groups: low with a score of <3 and high  pH; mean+SD 7.20 7.30 <0.001

. 0.10 +0.10

with a score >3 [OR (95% CI), 10.7 (1.36-84.5)].  pcoa-(mmol/l); mean+SD  10.3 43 14.5+43  0.002

Blood analyses at H12

pH; mean+SD 720+ 7.30 = 0.003

has high predictive power (The area under the 0.10 0.10
HCO3-(mmol/l); meantSD 11.2+5.1 15.2+4.2 0.007

ROC curve is 0.863, with 100% sensitivity and  Serum sodium (mmol/l); 133.8 + 135+ 4.2 0.396
mean+SD 6.4

A Score greater than 3 is predictive of severity. It

71.2% specificity) (Figure 1). Serum potassium (mmol/l); 3.8+0.9  3.7+0.7  0.466
mean+SD
Serum chloride (mmol/l); 111+54 105+6.4 0.007
mean+SD
Mortality rate 4 1 <0.001

DM= diabetes mellitus; ICU= intensive care unit; PR=pulse rate; RR= respiratory rate;

SBP= systolic blood pressure; DBP=diastolic blood pressure;
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Table 2: Predicting DKA Severity Score

Variable Weights

Glasgow Coma Scale (GCS)< 15 1
Venous pH < 7.14

Serum HCO3-< 7.7m moles/I

Blood glucose> 28,1 m moles/I

Serum creatinine> 100
chloremiaat H4 > 104
Serum Osmolarity>291m osm/I

Low severity: score<3; High severity: score>3

DY

0,8

Sensitivity
i

0.0 T T T T
oo 02 o4 0E 0a 1.0

1-Specificity

Figure 1: ROC Curve showing the correlation of
the score with the patients’ severity score

DISCUSSION

In Tunisia, the prevalence of diabetics was
passed from 9% in 2007 to 15% in 2017. The age
of onset is getting younger and younger, which
exposes people to more acute and chronic
complications (10-12). Acute complications of
diabetes are a reason for frequent consultation
and hospitalization in emergency departments
(12,13).
ketoacidosis (DKA), which is an acute and severe

Among these complications, is
complication, given the importance of its
morbidity and mortality (3,14). Its annual
incidence in the USA has been estimated between
4.6 and 8 episodes/1000 diabetics with a constant
increase (10,12,15,16). This incidence is even

greater in other countries, notably in England,
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Sweden, and developing countries (15). Ina large
study published in December 2015, admissions
for DKA represented 1.1% of all ICU admissions
in Australia and New Ireland between 2000 and
2013 (17).

In prior studies predictors of DKA mortality were
studied and scored: A study carried out in
Parakou hospital ICU in Benin over a period of
10 months, showed that the occurrence of
complications was associated with advanced age,
low socioeconomic level, high serum osmolarity,
and long consultation time. It objectified a
mortality rate of 14%, having as predictive
factors the advanced age and long period before
consultation (6). Another study done in Taiwan
developed a mortality predictor score (Ph.D.)
founding 6 independent mortality predictors:
Absent tachycardia, Hypotension, Anemia,
Severe coma, Cancer history, and Infection (7).
The study by Stéphanie T. Chung (Jamaica 2006)
concluded that mortality increased significantly
with age and that the main mortality predictors
were altered mental status on admission, co-
morbidity, age, diabetes duration, and
association of DKA with the hyperosmolar
syndrome (8). For Stamatis P. et al, mortality
predictors were co-morbidity, pH <7.0, the total
dose of IV insulin injected in the first 12 hours>
50 IU, blood glucose> 16.7 mmol/L after 12
hours of treatment, altered mental status, and
persistent fever after 24 hours (18). Several series
studied mortality predictors and ranked them as
scores, but there were enough series that studied

severity predictors and admission risk ICU.
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We developed a novel decision rule to predict the
severity and manage ED patients with DKA. ED
and ICU physicians can usefully evaluate 7
variables. Patients with a high score should be
deemed critically ill and sent to the ICU for
advanced treatment such as aggressive fluid
resuscitation, strict intravenous insulin control,
detailed investigation and management of the
precipitating factors, and careful prevention of
possible treatment complications. For patients
with a low score, a general ward admission or ED
treatment may be sufficient, which would help
preserve medical resources for patients in greater
need.

Blood PH at admission, with a high B-value, was
the strongest severity predictor. Altered mental
status has been proposed as the only independent
severity predictor, which is easier to quantify in
clinical practice. Blood PH and effective serum
osmolality are important for evaluating DKA;
these two factors appear to be significant severity
predictors in our study. Blood creatinine, which
reflects the importance of water deficit, can be at
the origin of functional renal failure (19). It can
also be falsely high due to the presence of ketone
bodies. Chloremia at H4 is a variable that was
kept in our score as a severity factor. Indeed,
rehydration with isotonic saline serum promotes
the appearance of hyperchloremic acidosis which
should be avoided (3).

Limitations
This study has several limitations. First, some
clinical presentations or records may not have

been completely documented. Second, this was a

Tunisian Journal of Emergency Medicine December 2022 - Volume 2 — Issue 2

single-center study. Third, the sample size might
not be large enough to make conclusions with
good statistical power. Additional studies with
larger sample sizes are necessary. Fourth,
although we have validated the prediction rule in
a prospective cohort, external validation in other

populations is necessary.

CONCLUSION

Diabetic ketoacidosis occurs in young people
treated with insulin therapy. Infection appears to
be the most implicated factor in decompensation.
A Score greater than 3 is predictive of severity,
requiring care in an ICU with a mortality rate

remaining low thanks to this score.
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Abstract

Background: The Covid-19 pandemic, has exposed healthcare professionals to higher levels of
psychological distress, especially compassion fatigue (CF) which includes syndromes (burnout (BO)
and secondary traumatic stress (STS). Our study aims to assess satisfaction (CS) among healthcare
professionals (HCP) through the Professional Quality of Life score.

Materials and Methods: We conducted a cross-sectional study on 64 HCPs who had worked in the
emergency medical services (EMS), named “Service d’Aide Médicale Urgente* (SAMU) in French
during the period from 1/03/2020 to 1/06/2021. We used an unsupervised and self-administrated survey
for the self-assessment of the professional quality of life using the ProQOL V.

Results: The mean score of CS, BO, and STS were 34.4 £6.566; 28.59+6.19.7, and 31.56 +4.357,
respectively. The majority of participants presented a medium level of STS, BO, and CS. There were
significant differences by profession for CS, with paramedics having the highest score. There was a
significant positive correlation between CS and age. CS differed based on whether they were infected or
not by COVID-19. Age, comorbidities, professional status, and individual estimation of the risk of
contracting covid-19 during work weighted BO. Only sex weighted STS. All three subscales were
significantly correlated with each other. CS was negatively correlated with the other subscales. There
were positive correlations between STS and BO. In the multiple linear regression model, only BO and
the use of safety measures had a significant association with CS. As for BO, the variables with significant
weights were comorbidities and CS. As for STS, only sex showed significant weights

Conclusion: Future lines of research and improvement strategies, emerge based on these data to
cultivate compassion, empower CPs to prevent CF, and diminish BO and STS and their effects on both
professionals and patients.

Keywords: Burnout; Compassion Fatigue; COVID-19; Emergency Medical Services; Quality of Life.
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INTRODUCTION

Healthcare professionals (HCPs), especially
those who are working in the Emergency
Department (ER), witness the pain and agony of
their patients daily (1). Providing care in ERS is
exhausting for medical and paramedical
professionals and may be responsible for
physical and emotional distress. Indeed, many
studies

showed a high prevalence of

psychological  distress
physicians (EPs) (2).

Repeated exposure to unpredictable challenges in

among emergency

these departments was noted to be responsible for
symptoms of anxiety, exhaustion, and stress
causing a decrease in the quality of the care
provided and a low rate of satisfaction (3). These
facts were indeed amplified during the COVID-
19 pandemic (4). COVID-19 was recognized in
the spring of 2020 as a threat to global health (1).
It had a profound impact on all aspects of life,
especially, it has an impact on the healthcare
community (4).

On July 2021, Tunisia reported 17527 confirmed
deaths related to COVID-19 (5). HCPs in the
prehospital emergency services, named “Service
d’Aide Médicale Urgente” (SAMU) in French
were the most involved teams since the first wave
of this pandemic. Working in this context led
HCPs to endure difficult situations and caused
certain  psychological suffering such as
compassion fatigue (CF) (6).

The concept of CF has gained considerable
attention over the past twenty years, as health
professionals have increasingly been challenged

to manage complex demands in an overburdened
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healthcare system (7). CF is defined as the cost
of caring for others or for their emotional pain
resulting from the desire to help individuals
suffering traumatic events (8).
There were two syndromes related to CF,
Burnout (BO) and secondary traumatic stress
(STS) (9). Some studies found a high prevalence
of STS among HCPs working in critical care
units (10).
The COVID-19 pandemic has not yet come to an
end. HCPs are still at risk of developing BO and
STS. For that, It seems crucial to pay attention to
their mental health status, by screening for
psychological distresses and by implementing
approaches destined to reduce the effect of
stressful  work environment and  boost
compassion satisfaction (CS) (11).
For these reasons, we aimed to study the impact
of the COVID-19 pandemic on HCPs working in
the emergency medical services of central e of
Tunisia (SAMU 03) by investigating the CS, BO,
and, STS levels and their associated factors.
METHODS

- Study design: We conducted a cross-
sectional study on HCPs who worked in SAMU
03 from 1/03/2020 to 1/06/2021.
- Study population: The study population
included HCPs: EPs, emergency medicine
residents, family medicine residents, nurses, and
paramedics working or having training in SAMU
03 from March to June.

- Data collection: Participants completed a
self-administrated

survey  assessing  the

professional quality of life PRoQOL V.
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Sociodemographic characteristics and work-
related data were also collected through a self-
administered questionnaire. A total of 55
questions were included in the survey, which
took approximately 15 minutes to be completed.
- Tools: To assess the ProQoL, we used the
French version of the Professional Quality of
Life Scale (ProQoL) V (9), ) It is a self-
administered questionnaire consisting of 30
items rated on a 6-point Likert scale. It ranges
from 0 = “never” to 5 = “always”. The scale is
divided into three subscales: STS, CS, and BO
Each of these subscales contain 10 items. Higher
scores indicate higher levels of BO, STS, and CS.
For each subscale, a score less than 22 was
considered to be low, a score more than 42 was
high and a score in between was medium.
(12,13). The ProQOL does not have a scale-
specific control value for use as a diagnostic
instrument (13). This questionnaire has been
shown to have adequate psychometric properties
in various cultural contexts (14).
Socio-demographic and work-related data were
collected  through a  self-administered
questionnaire written in French. The collected
information included: age; sex; marital status
(single, married and separated or widow/er);
specialty, years of professional experience, years
of employment in SAMUO3, estimation of
workload, contact with COVID, Protection
equipment in their workplace and Compliance
with the individual safety measures. We also
collected information about; Comorbidities,

COVID-19 vaccination status, infection by
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COVID-19, and individual risk of contracting C,
OVID, and in family members.

- Definition: CF is defined by Figley (8) as
the cost of caring for others or for their emotional
pain resulting from the desire to help individuals
suffering traumatic events. Other synonyms
include  “empathy  burnout”,  “vicarious
traumatization”, or “secondary traumatic stress”,
all of which create some degree of conceptual
confusion. However, CF is a concept of
documented relevance to those in nursing and
represents a basic inability to nurture others and
engenders a temporal component (7). The
PRoQOLYV defines it, as the association between
a high risk of BO and a high risk of STS (15).
Thus, CF may lead to avoidance behaviors in the
professional-patient relationship (16).

BO: It was first described by Freudenberger in
1988, as a state of physical, emotional, and
mental exhaustion resulting from exposure to
chronic and emotional stress (17) preventing
workers from assisting organizations (18).

STS, as stated by Charles Figley, is defined as the
expression of emotions and behaviors secondary
to a traumatic event experienced by a third
person. It is a variety of stress due to the
willingness of helping others in distress. It may
lead to avoiding any reminders of this trauma or
the patient himself (8).

A protective factor against CF is compassion
satisfaction (CS), described as the satisfaction
experienced by HCPs when performing their
work properly, which also includes satisfaction
with their relationship with colleagues and the

sense that the work they perform is of social
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value (19). This construct focuses on the
satisfaction that comes from helping and caring
difficult
Unsurprisingly, the balance between CS and CF

for individuals in situations.
determines the level of professional quality of
life (20).

- Data analysis: All statistical analyses
were conducted using SPSS version 25. We used
descriptive statistics to characterize the sample
and the overall responses. In addition, Pearson’s
correlations, Analysis of Variance (ANOVA),
and independent samples t-tests were used.
Finally, linear regression analyses were carried
out. All

significance level was set at p < 0.05. Only

tests were two-tailed, and the
significant results are reported and, where
percentages are shown, they are valid
percentages.

- Ethical consideration: All participants
were informed about the study’s aims as well as
its benefits. This study presents no harm to the
participant; it only consists of collecting
anonymous data.

RESULTS

A total of 74 HCPs were included in this survey.
Only 86.48% (64 HCPs) completed the
questionnaire. The mean age of the participants
was 32.92 £8.998 years ranging from 25 to 61
years. The number of men and women
participating in this study was almost equal with
a sex ratio of (M/F) = 0,93.

Most HCPs didn’t have any comorbidity

(87.5%). Only 6,3% of them were obese. Most of
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Table 1. Socio-demographic and work-related characteristics of

the participants.

Variables n %
Sociodemographic characteristics
Age (years)
<=35 52 81.3
36-45 4 6.3
>=46 8 12.5
Gender
Male 31 48.4
Female 33 51.6
Marital status
Single 40 62.5
Married 23 35.9
Divorced 1 1.6
Comorbidities
None 56 87.5
Hypertension 2 3.1
Diabetes 3 4.7
Obesity 4 6.3
Pulmonary 1 1.6
COVID-19 vaccine
Vaccinated 37 57.8
Not vaccinated 27 42.2
Tested positive for COVID-19
Yes 35 54.7
No 29 45.3
A family member at risk of contracting COVID
Yes 4 6.3
No 60 93.8
Work-related characteristics
Healthcare worker role
Senior physician 9 14.1
Resident physician 38 59.4
Nurse 12 18.8
Paramedics 5 8
Time as a healthcare professional
0 to 5 years 51 79.7
6 to 10 years 4 6.3
11 to 15 years 2 3.1
More than 15 years 7 10.9
Time in current job
0 to 5 years 54 84.4
6 to 10 years 2 3.1
11 to 15 years 1 1.6
More than 15 years 7 10.9
Working Circumstances during the pandemic
The working period during the pandemic
1 to 4 months 1 1.56
4 to 6 months 13 20.31
7 to 12 months 2 3.1
More than 1 year 41 64.1
Workload (Before — after COVID-19)
Increased 57 89.06
Decreased 2 3.12
Not changed 5 7.81
Protection equipment in their workplace
Not agree at all 5 7.8
Disagree 13 20.3
Neutral 10 15.6
Compliance with the individual safety measures
Totally Agree 27 42.2
Agree 7 10.9
Not agree at all 2 3.1
Disagree 10 15.6
Neutral 13 20.3
Agree 30 46.9
Totally agree 7 10.9
Risk of contracting SARS-COV2
Not at all high 2 3.1
Not very high 7 10.9
Quite high 21 32.8
Very high 19 29.7
Extremely high 13 20.3
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participants were vaccinated (57.8%) and half of
them had already contracted COVID-19 (tablel).
- Work-related data: The majority of
participants were residents (59.4%) while 18.8%
were nurses and 8% were paramedics.
Regarding professional experience, participants
reported a mean year of experience of 5.82 £7.41
years and 4.13 £7.79 years of employment in
SAMUOS.
In our study, 50% of HCPs considered the risk of
contracting sars-COV-2 during work to be very
or extremely high. More than half of the
participants said that the protection equipment in
their workplace was sufficient (53.1%), and
57.8% declared they respected safety
precautions.
The majority of HCPs admitted an increase in
workload during the pandemic (89.06%) and

only 7.81% considered it unchanged (Table 1).

Table 2. Compassion Satisfaction, Burnout and

Secondary traumatic stress among healthcare
professionals working in emergency medical services.
Compassion Fatigue

(CF)
Compassion  Burnout  Secondary
Satisfaction (BO) Traumatic
(CS) n (%) Stress (STS)
n (%) n (%)
Low (=< 3(4.7) 7 (10.9) 8 (12.5)
22)
Medium 53 (82.8) 57 (89.1) 56 (87.5)
(23- 41)
High (>= 8 (12.5) 0(0) 0 (0)
42)

The mean score of CS, BO, and STS was 34.47
+6.566, 28.59+6.197, and 31.56+4.357,
respectively. The majority of participants

presented a medium level of STS, BO, and CS
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(87.5%,
(Table 2).
There were significant differences by profession

89.1%, and 82.8% respectively)

for CS, with paramedics having the highest score
(p=0,041). There was a significant positive
correlation between CS and age (p = 0.010; r =
0.318). CS differed based on whether HCPs were
infected or not by COVID-19 with a higher score
among those who didn’t contract COVID-19
(p=0,005). However, no significant difference
was found between CS and sex, marital status,
comorbidities, and anti-COVID vaccination.
There was a significant negative correlation
between BO and age (r=-0.347, p=0.005). We
also found a significant association between BO
and comorbidities (t=2,820, p=0,006) and the
fact of being infected by COVID-19 (t=-2,151,
p=0,035).

Differences by profession status were significant
for BO (F=3,029, p=0,012); residents had the
highest mean score.

In addition, Compliance with the individual
safety measures (p = 0.008) and the COVID-19
risk of contamination (p = 0.028) was
significantly associated with BO (Table.3).

As for STS, differences in mean scores were
significant by sex (t=-2,635, p=0.011), women
had higher mean scores than men. No association
was found between STS and work-related data.

All three subscales were significantly correlated
with each other. CS was negatively correlated
with the other subscales; higher levels of
satisfaction indicate lower levels of STS and BO.
There were positive correlations between STS

and BO.
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Table 3. Differences Between ProQOL Sub-Dimensions Scores and Participants’ socio-demographic Characteristics.

Variables n Professional Quality of Life
SC BO STS
M (ET) values M (ET) values M (ET) values

Sociodemographic characteristics
Age 64 32.92(8.998) | r=0.318 | 32.92(8.998) | r=-0.347 | 32.92(8.998) | r=-0.089
Sex p=0.010" p=0.005" p=0.483"

Male 31 34.48 (7.215) | t=0.018 | 27.35(6.075) | t=-1.449 | 26.58 (5.661) | t=-2.635

Female 33 34.45 (6.006) | p=0.103° | 29.33 (4.813) | p=0.152° | 30.48 (6.160) | p=0.011°
Marital status

Single 40 33.38 (6.184) 29.48 (5.159) 28.95 (6.805)

Married 23 36.00 (6.908) | F=2.095 | 26.52(5.814) | F=2.213 | 27.70(4.995) | F=0.838

Divorced 1 43,00 | p=0.132? 27 | p=0.118° 35 | p=0.438?
Comorbidities
No 56 34.36 (6.667) | t=-0.35 | 29.07 (5.246) t=2.820 | 28.57 (6.364) t=1.483
Yes 8 35.25 (6.159) | p=0.722° | 23.50 (5.071) | p=0.006" | 28.75(5.230) | p=0.143"
COVID-19 vaccine
Vaccinated 37 35.11 (6.100) | t=-0.91 | 28.30 (5.816) t=0.131 | 27.62 (6.121) t=1.318
Not vaccinated 27 33.59 (7.180) | p=0.366" | 28.48 (5.162) | p=0.896" | 29.93 (6.164) | p=0.275"
Tested + for COVID-
19 35 32.43(6.349) | t=2.885 | 29.69(5.487) | t=-2.151 | 29.63(6.292) | t=-1.481
Yes 29 36.93 (6.047) | p=0.005" | 26.79 (5.192) | p=0.035" | 27.34(5.948) | p=0.144"
No .
Family member at
risk of contracting
COoVID
Yes 60 30.47(6.647) | t=0.010 28.32(0.957) t=0.326 | 28.62(6.386) t=-0.114
No 4 34.50 (6.028) | p=0.992° | 29.25(0.957) | p=0.746" | 28.25(2.062) | p=0.910°
*Work-related
characteristics:
Healthcare = worker
role
Senior physician 9 36.44 (6.207) 24.44 (5.480) 26.78 (7.563)
Resident physician 38 33.47 (6.434) | F=2.377 | 30.67 (5.262) | F=3.029 | 28.60(6.233) | F=0.350
Nurse 12 36.5 (5.839) | p=0.041* | 25.58 (4.738) | p=0.012% | 29.92(7.182) | p=0.907?
Paramedics 5 37.0 (6.164) 26.00 (7.071) 29.75 (7.182)
Time as a health care
professional
0 to 5 years 51 33.80 (6.409) 29.24 (4.680) 28.76 (6.048)
6 to 10 years 4 41.00 (5.888) | F=1.747 | 25.75(10.68) | F=2.241 | 27.05(10.37) | F=0.192
11 to 15 years 2 38.00 (5.657) | p=0.1672 23.5(0.707) | p=0.093* | 30.50(2.121) | p=0.9012
>15 years 7 34.47 (7.161) 25.0 (6.831) 27.43 (6.321)
Time in current job
0 to 5 years 54 34.07 (6.515) 28.83 (5.316) 28.63 (6.302)
6 to 10 years 2 42.05 (0.707) | F=1.546 | 21.00 (8.485) | F=1.627 | 27.50(10.60) | F=0.129
11 to 15 years 1 42 | p=0.2122 24 | p=0.1932 32 | p=0.9432
>15 years 7 34.14 (6.719) 27.57 (5.740) 28.14 (5.581)
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*Working
circumstances at the

pandemic:

Working period
during the pandemic
=<1year

>1 year

Workload
(Before -
COVID-19)
Increased
Decreased
Not changed

after

Protection
equipments at the
workplace

Not applied
Applied

Compliance with the
individual safety
measures

Not applied

Applied

Risk of contracting
COVID-19

Yes

No

23
41

29
35

26
38

32
32

34.48 (5.308)
34.46 (5.239)

34.89 (6.369)
26.50 (6.364)
32.80 (7.950)

32.48 (6.016)
36.11 (6.628)

31.96 (6.954)
36.18 (5.770)

33.44 (7.089)

35.50 (5.930)

t =0.009
p=0.993°

F=1.799
p=0.174

t=-2.274
p=0.026"

t=-2.644
p=0.010°

t=1.262
p=0.212°

28.91 (4.522) | t=0.582 | 28.83(6.279) | =0.223
28.07 (6.022) | p=0.562" | 28.46 (6.225) | p=0.824°
27.95 (5.550) | F=1.950 | 28.40 (6.262) | F=0.364
34.50 (0.707) | p=0.151% | 32.00 (4.243) | p=0.697*
30.80 (4.207) 29.40 (6.656)

30.34 (4.872) | t=2.735 | 29.62(6.951) | t=1.211
26.74 (5.532) | p=0.008> | 27.74(5.452) | p=0.230°
29.58 (4.868) | t=1.457 | 27.42(5.784) | t=-1.256
2755 (5.825) | p=0.150° | 29.39 (6.416) | p=0.214°

29.88 (5.290) | t=-2.248 | 29.50 (6.677) | t=-1.173

26.88 (5.387) | p=0.028" | 27.69 (5.637) | p=0.245

CF: compassion fatigue; CS: compassion satisfaction; BO: burnout;, M = mean; SD = standard deviation; p = level of statistical significance; t = Student s t-test; F = one-way ANOVA; r =

Pearson correlation; * Correlation is significant at the 0.05 level.

Regarding CS, only BO and the use of safety
measures had a significant association with
STS (Table 4).

regression model for BO, the variables with

In the multiple linear

significant weights were comorbidities and CS
(Table 4).
significant weights (Table 4).

For STS, only sex showed

DISCUSSION

Our study assessed the ProQOL in HCPs
working at the SAMU 03 in Sousse, Tunisia,
during the COVID-19 pandemic. Our findings
indicated medium levels of CS and CF. our
findings were consistent with a study
conducted on Brazilian and Spanish palliative

care professionals which found

medium levels of STS. However, it showed
high levels of CS and low levels of BO. (14).
Comparatively, Devilly et al. found a medium
to a high level of STS and BO among mental
health professionals in Australia (21).
However, our results contrast with high levels
of STS and BO found in previous studies with
HCPs from Wuhan (22) and Spain (23), which
were two of the most affected countries during
this pandemic.

This high burden of CF among prehospital
teams can negatively affect the health of both
professionals and their patients (24).

In our study, we also found that CS had a

significant negative correlation with BO and
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Table 4. Linear regression models for the professional

quality of life (CS, BO, and CF/STS)

B SE B t p
Cs
(constant) 52.82 357 14.78 14.78 <0.00
The use of 3 3 3 3 01

safety 2795 129 2162 2162 0.035

measures - 3 - - <0.00
BO 0.705 0.11 0592 6.071 01
6
BO
(constant)  46.82 2.68 17.43 <0.00
Comorbidit 4 5 - 8 01
ies - 1.50 0.309 - <0.00
CS 5110 9 - 3.387 01
- 0.07 0.616 - <0.00
0.517 7 6.745 01
CF/STS
(constant)  22.67 2.36 9.590 <0.00
Sex 6 5 0.317 2.635 01
3.904 148 0.011
2

STS. This was consistent with two studies
conducted in the UK by, Sodeke-Gregson et al.
(25) and in Iby byS. Salimi, et al. (10)

We also found a significant positive correlation
between BO and STS, which is congruent with
the results of other studies (10,26). We found that
certain socio-demographic and work-related
characteristics may play a role in the
development of BO and STS, and they may
influence CS. In fact, in our study, young age was
found to be a predictor of CF, which was
congruent with several studies (10,25,26).
However, concerning the influence of age on CS,
findings from the literature were conflicting.
Some studies found similar results to ours as
older participants were found to present higher
levels of CS (27,28). In other studies, no
association was found between these two
variables (29).

These results may perhaps be because young

physicians had to face major ethical and moral
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decisions. First, they had to take care of patients
with a high mortality rate (25). Second, the
COVID-19 pandCOVID-19 made delivering bad
news more difficult than ever, due to its nature
and frequency and due to isolation measures
(30). Eventually, they had to prioritize some
patients over others due to a lack of resources
such as ventilators or intensive care beds. These
are unusual challenges for which they had not
been properly prepared, which led to the
development of STS and BO (31,32).

Regarding sex, significant differences were only
found with STS; Women had the highest
scores(33). Conversely, Mooney and al. found
that men had significantly higher CS levels than
women (34).

These relationships may be the result of the
socio-cultural environment, since, from a cultural
perspective, the task of caregiving is conceived
and developed by women. This might lead to a
greater predisposition to develop compassionate
empathy skills and cultivate compassion, which
is a protective factor against CF and a key
element in attaining higher levels of CS (26).
Regarding the marital status of HCPs, no
significant correlation was found with other
variables. However, Maria Ruiz-Fernandez et al.
(26) reported that being married is a predictor of
having a higher CF while being divorced is a
predictor of a higher CS.

According to our findings, resident physicians
had lower CS levels and higher BO levels
others(23).  Although they

performed in the same stressful and sensitive

compared to

work environment during the pandemic,
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residents underwent uncertainty, increasing

workload, and unavailability of resources (10).

In the literature, as in our study, the availability

of protection equipment at the workplace

influenced CS, as higher levels of CS were
positively correlated to protect n equipment
availability(14).

Some authors demonstrated that despite the

emotional and psychological exhaustion

experienced by HCPs, the satisfaction they
obtained by helping their patients was very
pronounced and could reduce the BO and STS
risk factors (35). Perhaps, these HCPs, being in
primary care, had a greater sense of control and
more information on the healthcare situation
during the COVID-19 pandemic (36). Reda

Bouaboula et al. (37), showed that among the

HCPs with a high level of CF, 28.1% of them also

presented a high level of CS. In this setting,

HCPs who derive high satisfaction from their

work and who are aware of the value and

usefulness of their work, express high levels of

CS despite their CF (33,38).

This finding is important to promote self-

compassion and to prevent the deterioration of

SAMU 03 staff's mental health.

Toraise CS and reduce BO and STS levels of the

HCPs:

- Hospital institutions must provide adequate
equipment to protect their employees ensure
sufficient human resources and promote
psychological support and ethical advice to
health professionals.

- Rotating shifts could also be a measure to
promote CS (26).

Tunisian Journal of Emergency Medicine December 2022 - Volume 2 — Issue 2

Limitations of the study

One of the principal limitations of our study is
its cross-sectional design, which does not allow
us to determine the time sequence between the
subscales and their associated factors. Moreover,
our study included a small sample consisting of
only HCPs working at SAMU 03. Future studies
including a large er sample of HCPs working in
different wards are required.

CONCLUSION

Our study revealed that HCPs had medium levels
of STS, and BO during the COVID-19 pandemic.
Age, comorbidities, professional status, and
individual estimation of the risk of contracting
covid-19 during work weighted BO. Only sex
weighted STS.

The use of safety measures was associated with
high levels of CS Therefore, it will be necessary
to use HCPs’ quality of life to screen for potential
psychological disorders. Furthermore,
institutions must be involved in providing
necessary safety equipment ensuring sufficient

human resources, and promoting psychological

care.
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Abstract

Introduction: Chronic obstructive pulmonary disease (COPD) is a frequent disease affecting mainly
the elderly and males. Dyspnea is the most common reason for consultation for patients with COPD in
ER. Distinguishing between pulmonary and/or cardiac origin can be challenging, hence the interest in
ultrasound and in particular the study of the collapsibility index of the inferior vena cava (AIVC).
Objective: To determine the value of the AIVC in the diagnosis of heart failure (HF) patients with acute
exacerbation of COPD (AECOPD).

Methods: This is a prospective study conducted in the ED of three Tunisian university hospitals from
January 2022 to Mars 2022 including patients with AECOPD. During this period, 401 patients met the
inclusion criteria. The final diagnosis of HF is based on the opinion of two emergency experts after
consulting the data from the clinical examination, cardiac echocardiography, and BNP level. The AIVC
was calculated by Two experienced emergency physicians who were blinded from the patient’s clinical
and laboratory data, using the formula: (IVC max-1VC min) / IVC min x 100. A cut-off of 15% was
used to define the presence (<15%) or absence of HF (>15%). The left ventricular ejection fraction
(LVEF) is also measured (cut-off preserved/reduced).

Results: The study population is relatively elderly with an average age of 67.2 years, predominantly
male (68.9%), and characterized by heavy comorbidity and cardiopulmonary risk factors. The patients
were divided into two groups according to the final diagnosis of HF; 165 patients (41.1%) had a final
diagnosis of HF (HF group) and 236 patients (58.9%) without HF (non-group). Patients in the HF group
had more comorbidities with higher rates of hypertension (p=0.001), chronic HF (CHF), coronary artery
disease, and diabetes. The assessment of the performance of the AIVC in the diagnosis of HF showed a
sensitivity of 37.4% and a specificity of 89.7% using the threshold of 15%, which appears to be
associated with the best diagnostic performance; the positive predictive value is 70.9% and the negative
predictive value is 66.7%. The area under the ROC curve is 0.71(95%, CI 0.65 — 0.76). AIVC values
were not different between HF patients with reduced LVEF (LVrEF) and those with preserved LVEF
(LVpEF)

Conclusion: Our main results show that the ATVC has a good value for ruling out HF in COPD patients
consulting emergency rooms for acute dyspnea.

Keywords: COPD; Heart Failure; Ultrasound; Inferior Vena Cava Diameter; Outcomes
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD)
IS a respiratory condition characterized by
bronchial obstruction due to airway and/or
alveolar damage. It is an increasingly common
disease and a major public health problem.
According to the latest Global Initiative for
Obstructive Lung Disease report, COPD is the
fourth leading cause of death in the world(1,2).
It resulted in more than 3 million deaths in
2019(1). The incidence of COPD is 3.7% in
Tunisians aged 40 years and over(3). The
evolution of COPD is marked by recurrent life-
threatening exacerbations that increase the
deterioration of respiratory function and
progression to chronic respiratory failure(4,5).
Consequently, any exacerbation must be treated
promptly and adequately. This requires a good
identification of the triggering factor for
immediate and targeted etiological
treatment(6,7). Among the commonest etiologic
factors of acute exacerbation of COPD
(AECOPD) is heart failure (HF) and the
association of COPD with cardiovascular
comorbidities is frequent. More than 20% of
AECOPD are associated with HF(5), but this
association is thought to be underestimated as
the available diagnostic tools to identify HF in
COPD patients consulting for dyspnea lack
specificity(8-10). The gold standard in the
diagnosis of HF is cardiac ultrasound and brain
natriuretic peptide (BNP) testing, but these
methods are problematic in terms of their
availability in the emergency department (ED)

and the need for an experienced sonographer.
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Ultrasound of the inferior vena cava (IVC) is an
easy, convenient, and validated examination for
the diagnosis of HF by measuring the
collapsibility index (AIVC)(13-16). Indeed, the
IVC is a compliant vessel whose diameter
changes during the respiration cycle. Changes in
IVC diameter are generally accentuated when
the IVC intravascular pressure is low, and they
decrease when IVC is congested. This feature is
the basis for the diagnosis of HF, which is
characterized by a decrease in the respiratory
IVC diameter variation(17). COPD is associated
with structural changes in the pulmonary vessels
and right heart dysfunction classically. These
conditions increase I\VC congestion and reduce
IVC inspiratory collapse even though there is no
left HF. Therefore, it is expected that the
specificity of AIVC in the diagnosis of HF will
decrease in AECOPD. Thus, our study aimed to
assess the value of AVCI in the diagnosis of HF
in AECOPD in the emergency department for
acute exacerbation.

METHODS

Study design

This is a prospective study conducted in the ED
of three Tunisian university hospitals: Fattouma
Bourguiba Monastir, Sahloul Sousse, and Farhat
Hached Sousse from January 2022 to March
2022.

Study population

Inclusion criteria: patients aged more than 18
years, and consulting the ED for AECOPD were
included. AECOPD is defined as an acute event
characterized

by worsening  respiratory

symptoms beyond day-to-day variations,
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requiring  modification of  treatment(1).
Exclusion criteria: Patients with hemodynamic
instability (presence of peripheral signs of
shock, use of vasoactive drugs) or respiratory
distress, use of mechanical ventilation, and/or
altered consciousness (Glasgow Coma Score
<13) were excluded. Similarly, patients not
consenting to the protocol were excluded

Data collection

After the consent of included patients, data from
the clinical examination and complementary
examinations were collected. A systematic
collection of the following clinical data was
performed including age, sex, body mass index
(BMI), cardiovascular risk factors such as
hypertension, diabetes, dyslipidemia, smoking,
HF, and baseline New York Heart Association
(NYHA) dyspnea stage. For all included
patients, data on physical examination,
electrocardiogram, standard biological tests,
BNP level, and cardiac ultrasound data were
collected. Cardiac ultrasound is performed using
a 5-MHz convex probe device (Sonsonite Inc,
Bothell, WA). Two experienced emergency
physicians performed IvVC diameter
measurements during the study. Evaluations
took 2 to 3 minutes for each technique, with the
patient lying supine if tolerated or in a semi-
recumbent position with the head-of-bed
elevated to 30°. The anteroposterior diameter of
the 1'VC was measured at its maximum diameter
during expiration and its minimal diameter
during inspiration by TM mode at the
subxiphoid region proximal to the confluence of

the hepatic veins. Measurements were averaged
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over 3 respiratory cycles to account for
variations in respiratory efforts. The IVC
collapsibility index is calculated by the
following formula: AIVC = (max IVC diameter
- min IVC diameter)/max IVC diameter.
Measurements of the I\VC were obtained during
passive respiration. A AIVC <15% is retained to
define the presence of HF. The left ventricular
ejection fraction (LVEF) is also measured (cut-
off preserved/reduced). The operator was
unaware of the patient's clinical and laboratory
data. The final diagnosis of HF is based on the
opinion of two emergency experts after
consulting the data from the clinical
examination, cardiac echocardiography, and
BNP level.

Statistical analysis

Quantitative variables are expressed by mean or
median and compared with Student's t-test or
non-parametric tests according to their
distribution. The comparison of qualitative data
is performed by the Chi-2 test. Sensitivity,
specificity, positive and negative predictive
values, likelihood ratios, and the receiver
operating characteristic (ROC) of AIVC for
determining the diagnosis of HF were calculated
with the corresponding 95% Cls with a test of
significance set at P <0.05. Statistical
calculations were performed with SPSS 21.0
(SPSS Inc, Chicago, IlI).

RESULTS

During the study period, 431 patients with
AECOPD were included. Thirty patients (6.9%)
were excluded because of the inability to

visualize the IVC. The patients were divided
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into two groups according to the final diagnosis
of HF; 165 patients (41.1%) had a final
diagnosis of HF (HF group) and 236 patients
(58.9%) without HF (non-HF group). The
characteristics of the patients are summarized in
Table 1. The mean age of the population was
67.2+12.2 years; hypertension was the most
common cardiovascular risk factor (41.3%),
34.1% of patients had diabetes, and 15% had a
history of chronic HF (CHF). Patients in the HF
group had more comorbidities with higher rates
of hypertension (p= 0.001), CHF, coronary
artery disease, and diabetes. The mean LVEF
was 40.2% in HF patients and 63.2% in non-HF
patients (p<0.001). Sixty-five patients (39.4%)
in the HF group had a preserved LVEF. The
mean AIVC was 20.5%=+5.1% in the HF group,
and 35.2% 6.5% in the non-HF group
(p<0.001). The mean AIVC in the HF subgroup
with reduced LVEF (LVrEF) was 20.2%+6.1%,
and 20.8% %7.3% in the HF subgroup with
preserved LVEF (LVpEF). The distribution of
patients according to AIVC value intervals is
shown in Figure 1.

Patients, N
250

200

150

100

50

— ] []

[0%,4%] [5%,10%] [11%,15%] [16%,20%] [21%,30%]  >30%

AIVC , %

Abbreviations: AIVC (collapsibility index of the inferior vena cava).

Figurel: Distribution of patients according to AIVC
value intervals
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Almost half of the patients (47.4%) had AIVC
>30%. Table 2 shows the diagnostic
performance of AIVC using different thresholds.
For a threshold of 15% which appears to be
associated with the best diagnostic performance,
the sensitivity and specificity of AIVC were
37.4% and 89.7% respectively; the positive
predictive value is 70.9% and the negative
predictive value is 66.7% (Table 2). The area
under the ROC curve is 0.71(95%, CI 0.65 —
0.76) (Figure 2).

DISCUSSION

This study showed that the discriminatory power
of AIVC in the diagnosis of HF in AECOPD is
acceptable. With a cutoff of 15%, the AIVC has
good specificity but low sensitivity. More
precisely, a AIVC value over 15% cannot
exclude HF while patients with AIVC below
15% are more likely to have HF. AIVC values
were not different between HF patients with
LVrEF and those with LVpEF.

Patients with COPD are at high risk for
cardiovascular disease, including HF(14). The
prevalence of congestive HF in COPD patients
in different series ranges from 7% to 30%(18).
The diagnosis of one of these conditions may
mask the other(16,17) and this combination
presents many diagnostic and therapeutic
dilemmas(19). Importantly, HF is often
undetected in patients with AECOPD(20,21).
Identifying HF in AECOPD in a rapid and non-
invasive manner is very important in the ED.

BNP is increasingly
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Tablel: Baseline patients’ characteristics

Heart Failure  Non- Heart Failure P Overall population
n= 165 (41.1%) n= 236 (58.9%)

Age (years), mean (SD) 70 (10) 64(12) <0.001 67.2(12.2)
Sex-ratio 1.75 2. 63 0.07 2.2
Comorbidities, n (%)

Chronic heart failure 51(30.9) 11(4.6) <0.001 62(15.5)
Coronary artery disease, 32(19.3) 21(8.8) 0.003 53(13.2)
Hypertension 92(55.7) 74(31.3) 0.001 166(41.4)
Diabetes 70(42.4) 67(28.3) 0.004 137(34.2)
Chronic kidney disease, n (%) 20(14.7) 10(5.6) 0.1 30(7.5)
NYHA, n(%)

| 1(0.6) 11(4.6) 0.02 12(3.7)
1 26(15.7) 62(26.2) 0.015 88(27.1)
i 62(37.5) 81(34.2) 0.018 143(44)
v 37(22.4) 45(19.1) 0.03 82(25.2)
Fever, n (%) 26 (15.7) 45 (19.1) 0.2 71(17.7)
Systolic blood pressure (mmHg), mean (SD) 136(21.5) 139(31.7) 0.59 137.8(57.1)
Diastolic blood pressure (mmHg), mean (SD) 73.15 (15.7) 76.17 (23.2) 0.1 74.9(18.5)
Orthopnea, n(%) 42(25.4) 57(24.1) 0.46 99(24.9)
Respiratory rate (cycle/min), mean (SD) 28.5(9.7) 27.12 (7.9) 0.07 27(9.7)
cardiac frequency (bpm), mean (SD) 102.1 (24.5) 106.2 (22.4) 0.24 104.4(38.7)
Atrial fibrillation, n(%) 46(27.9) 35(14.8) 0.01 81(20.2)
pH, mean (SD) 7.35(1.03) 7.35 (0.08) 0.06 7.36(0.07)
PaCO, (KPa), mean (SD) 6.8 (6.5) 7.6 (5.6) 0.25 7.3(6.4)
PaO; (KPa), mean (SD) 11.5(8.8) 12 (7.2) 0.52 11.8(8.7)
HCO3 (mmol/l), mean (SD) 25.8 (8.3) 27 (9.2) 0.09 26.9(10.8)
Sa0; (%), mean (SD) 89.8(7.1) 89.7 (10.2) 0.85 89.8(12.8)
BNP (pg/ml), median [ IQR] 306 [172-672] 69 [29-154] <0.001 165[58-432]

Abbreviation: NYHA (New York Heart Association), bpm (beat per minute), BNP (Brain Natriuretic Peptide) PaCo2(pulmonary partial pressure of Carbone dioxide, PaO2 (pulmonary

partial pressure of oxygen), SD( Standard Deviation ), IQR( Interquartile Range)

used in clinical practice as a marker of HF but
lacks specificity in many clinical situations. In
particular, BNP levels of up to 500 pg/mL may
be observed in cases of right ventricular
dilatation (22-24). Tung et al showed that in
COPD patients with a history of HF, the
specificity of BNP is only 47%(25). To better
identify HF, a more efficient test is needed.
Based on its usefulness for the detection of
hemodynamic congestion, IvVC
ultrasonography has been recently proposed in

HF diagnosis.

The IVC is a compliant blood vessel subject to
extramural pressure and its caliber varies with
respiration(26), blood volume(27), and right
heart function(28). In cases of congestive HF,
volume overload dilates the 1\VVC to the limits
of its elasticity such that the increase in
pressure during expiration leads to a minimal
increase in diameter. Previous studies have
shown that changes in IVC diameter correlate
with ventricular filling pressures(29-31). In
patients with chronic HF referred for a right
heart catheterization, I\VC diameter performed
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Table 2: Performance of the AIVC in the diagnosis of

HF with different thresholds.

A(I:V Se Sp PPV NPV LR |
) (0 () (%) (%) +

5 49 965 501 592 14 09

10 174 944 685 62 31 0.8

15 375 89.7 709 667 35 0.7

20 503 819 661 702 27 06

Abbreviations: Se (Sensibility), Sp (Specificity), PPV( Positive Predictive value),
NPV/(Negative Predictive value) LR (Likelihood-Ratio).
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08

06

Sensitivity

00 02 04 06 08 10

Specificity

Figure 2: Receiver Operating Characteristic curve

the best among several indexes (area under the
receiver operating characteristic curve, 0.89) at
identifying those with pulmonary capillary
wedge pressures > 15 mm Hg (32) .AVCI
measurement  in  patients  with  acute
undifferentiated dyspnea was shown to provide a
good diagnostic approach in the ED. Blehar et al.
reported a sensitivity of 0.93 and a specificity of
0.84 for detecting HF in 14 out of 46 patients for
a AVCI <15%(33). Anderson et al. reported a
sensitivity of 0.52 and a specificity of 0.86 for
detecting HF in 44 out of 101 patients for a AIVC
<20%(34).
sensitivity of 0.84 and a specificity of 0.92 for
detecting HF using a AVCI cut-off <52%(35).
Miller et al. reported a sensitivity of 0.80, and a

Yamanogluet al. reported a

specificity of 0.81 for detecting HF in 35 out of
89 patients for a AIVC <33%(36). So, except the

Tunisian Journal of Emergency Medicine December 2022 - Volume 2 — Issue 2

study of Anderson et al., all the cited studies
reported a good sensitivity and specificity with
variable thresholds. In this study, we confirmed
the good specificity of AIVC contrary to what
one might expect in patients with a prevalence of
pulmonary hypertension and cor pulmonale that
can exceed 50%(37). Reduced right ventricular
compliance and/or increased filling pressures in
COPD patients,

exacerbation, expose the right atrium to pressure

especially during acute

load and dilatation and this should decrease
respiratory 1VVC diameter changes. The fact that
mean AIVC is 24% in our HF patients means that
IVC collapsibility was not altered in our
AECOPD patients. To our opinion, these results
emerge from 3 main causes. The first cause is
probably related to the possibility that our
patients were not severe enough to have a
significant elevation of pulmonary artery
pressure and systemic venous congestion. The
second cause is related to the respiratory system
mechanics of AECOPD patients which are
characterized by the development of dynamic
hyperinflation and intrinsic positive end-
expiratory pressure or PEEPIi(38). Initiation of
inspiratory flow requires inspiratory force to
overcome PEEPi, which translates into an
increased inspiratory effort during the triggering
phase and generates high variations of
intrathoracic pressure. These variations could be
amplified by a simultaneous rise in intra-
abdominal pressure (39) making the IVC more
easily compressible. The third reason is related to
the location of 1VC diameter measurement and

probe orientation as variations of 1VC diameters
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are significantly lower when recorded close to
the right atria(40).

This study was limited first by its smaller size
and the possible selection bias from the
convenience sampling methodology. Second, our
results could not be extrapolated to all AECOPD
because severe patients were excluded. Third, we
did not assess the reproducibility of the AIVC
because we assumed that its reproducibility is
generally good. Fourth, the blinded nature of the
study may not be fully respected, but all
provisions were made to reduce this bias. Fifth,
we did not measure the direct impact of valvular
diseases on IVC diameters, such as in the case of
tricuspid or mitral regurgitation. This fact may
affect sensitivity, but not specificity. Finally, the
AVCI was

approximately 4 hours following ED admission

measured after a lag time,
(methods), a period during which the patient
condition could be improved by treatment. This
would be responsible for a decrease in the
sensitivity of the AIVC in the diagnosis of HF.
CONCLUSION

In summary, there are no studies that have
specifically sought for assessment of IVC
collapsibility index performance in the diagnosis
of HF in AECOPD. Our results suggest that 1VC
collapsibility may still be considered in the
diagnostic approach of HF in AECOPD patients,
at least as a ruling-out test. In patients with AIVC
value >15%, HF cannot be excluded, while
patients with AIVC under 15% are more likely to
have HF. Further studies are needed to better
objectify its diagnostic performance alone or in

combination with other markers of HF.
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Abstract

Objectives: This study aims to describe the epidemiological features of headaches in patients with
COVID-19 infection.

Methods: This is a cross-sectional study. Patients older than eighteen and diagnosed with a COVID-19
infection were included. We excluded patients aged less than eighteen, those whose headache could not
be assessed, those with a history of psychiatric or cognitive impairment, those who did not consent to
participate, and deceased patients.

Results: The study involved 728 patients, 371 had headaches due to the SARS-Cov2 infection. The
distribution of clinical forms of the COVID-19 infection in the entire population was as follows: 87.2%
asymptomatic or mild forms (n= 634), 8% moderate forms (n= 58), 4.8% severe forms (n=35).
Headaches were the second reported symptom, after anosmia (n= 400; 54%). Most patients reported a
headache in the first week of symptoms. The intensity of headaches was mild to moderate in 74.8% of
cases (n=275) and they improved within 5.7+4 days.

The univariate analysis showed an association between headaches and the following factors: female
gender (p<0.001), the clinical form of COVID-19 infection (p<0.001). Patients with a mild form had a
higher risk to develop COVID-19 infection-related headaches. Patients with comorbidities had also a
significantly higher risk to develop COVID-19-related headaches (p=0.012). The independent predictors
of acute COVID-19 infection-related headaches presence were only clinical forms of COVID-19
infection, fever, myalgia, abdominal pain, and sore throat (p<0.05).

Conclusion: Headaches associated with COVID-19 infection are frequent, with a female predominance.
They are generally moderate, holocranian paroxysmal, and pulsatile. Red flags are present in most cases.

Keywords: Headaches, COVID-19, SARS-CoV-2, Acute onset; Outcomes.
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INTRODUCTION

COVID-19 is a new infection and is becoming a
public health burden worldwide. The first case
was declared in December 2019 in Wuhan, China
(1, 2). Common acute symptoms include
headaches, fever, joint and muscle pain, cough,
dyspnea, anosmia, and agnosia (3, 4). Digestive
signs like abdominal pain, nausea, vomiting, and
diarrhea are fewer common symptoms (5). Many
studies focused on respiratory symptoms of
COVID-19; however, few ones have treated
headaches, one of the most frequent symptoms of
SARS-CoV-2
frequency, severity, and characteristics of this

infection.  Moreover, the
symptom varied from one study to another (6, 7).
In all variants, headaches are the fifth most
frequent symptom after fever, cough, myalgia,
and chills/rigor. They are reported in 20% to 56%
of the cases (8). In addition, some studies have
concluded that there is a relationship between
headaches and anosmia and/or agnosia (9, 10,
11). This work aimed to describe the
epidemiological features of acute COVID-19
infection headaches among a Tunisian sample.
We also aimed to assess the predictor factors of
these headaches.

METHODS

Clinical setting

This is a cross-sectional study conducted for 3
months (from 1%, Feb 2021 to 30™, Ap 2021).
The study population consisted of randomly
selected subjects among the patients who were
managed at the emergency department, in the
COVID-triage unit, for a confirmed COVID-19
infection. A confirmed COVID-19 case was

defined as a positive result in the nasal or
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oropharyngeal swab specimen analysis made by
PCR analysis.

This COVID-19 emergency unit is the major one
in the governorate. Subjects with suspected or
confirmed COVID-19 infection present to this
unit where their management is initiated. This
unit is also a surveillance unit for patients
needing hospitalization.

Ethical considerations

The study proposal was approved by the
Institutional Ethical Committee. The nature and
the aim of the study were explained for each
patient before inclusion. Informed oral consent
was obtained from all participants before
enrolment.

Sample size

Until 1% January 2021, we counted around 20,
000 positive cases in our city. The sample
calculation was based on the previous studies
conducted estimating a prevalence of COVID-19
infection-related headaches at 20 to 50% (6, 7).
To have a 99% confidence level with a 5%
margin of error, we had to include at least 653
participants. According to the previous cross-
sectional studies conducted in our department,
the participating rate varies between 50 and 75%,
and the follow-up is not possible in 30% of cases.
We used Excel software to select a randomized
sample of 2, 000 patients among whom 754 had
accepted to participate in the study.

Eligibility criteria

Selected patients were older than eighteen, and
diagnosed with a COVID-19 infection. We did
not include patients with psychiatric and/or
cognitive impairment. Deceased patients were
excluded.
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Data Collection and Study Design

A doctor examined the medical records,
additional examinations if indicated, and then
phone calls were made for additional data
collection. Sociodemographic characteristics
(gender, age) of all patients, prior history of
hypertension, diabetes, cardiovascular diseases,
chronic pulmonary diseases, cancer, and
immune-compromised conditions, and their
presenting symptoms (fever, caught, dyspnea,
anosmia, agnosia, diarrhea, abdominal pain ...)
were evaluated.
Asymptomatic
documented COVID-19 infections and without

clinical signs of COVID-19 infection. For

patients are those with

symptomatic patients, the grading of COVID-19
severity was stratified, according to WHO
classification, into mild, moderate, or severe as
follows:

e Mild COVID-19: Clinical signs (anosmia,
agnosia, headache...) but no evidence of
viral pneumonia or hypoxia (12).

e Moderate COVID-19: Patients with
clinical signs of pneumonia (fever,
cough, dyspnea) but no signs of severe
pneumonia (SpO2 <90%under room air)
(12).

e Severe COVID-19: Patients with clinical
signs of pneumonia plus one of the
following:  Respiratory rate  >30
breaths/min; severe respiratory distress;
or SpO2<90% on room air (12).

The data of COVID-19-related

headaches included the site of headaches,

analysis

character, frequency, duration, intensity, and

response to analgesics. We used the Simple
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Verbal Scale (SVS) and Numeric Scale (NS) to
evaluate the severity of headaches. The time
between the onset of headache and the positive
diagnosis of COVID-19 infection, as well as
other COVID-19 infection symptoms, were also
recorded.

Red flags concerning prior medical conditions
included the age over 50, the presence of
immune-compromised states, and current or
prior history of cancer.

Red flags regarding headaches included (13):

- Recent onset of headaches (headache
coincides with Covid-19 symptoms
onset),

- Change in the intensity of preexistent
headaches (is defined by the patient as a
similarity equal to or lower than 30% on
a 0-100% scale, compared with the
preceding headache episode).

- progressive worsening of headaches

- treatment resistance (defined as the
complete lack of response to acute
medications),

- exacerbation of headaches by sneezing,
coughing, or exercise;

- interruption of the sleep

- ocular pain,

- positional pattern

Red flags concerning general symptoms include
fever, chest pain, dyspnea, cough, rhinorrhea
dizziness,

diarrhea, generalized weakness,

odynophagia, arthralgias, asthenia, and
cutaneous rash.
We also noted whether our patients presented

cardiorespiratory complications during the
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infection such as thromboembolic complications,
and dyspnea.

Statistical analysis

The normal distribution of the data was verified.
Data reported in the text and tables indicate the
mean + standard deviation for numeric variables
and percentages or ranges for dichotomous
variables. To compare qualitative variables, we
used the Person Chi square-test and the Fisher
exact test. Significant parameters were analyzed
by a multiple logistic stepwise regression
procedure to precise the independent predictors
of headaches. Odds ratios were estimated from
the b coefficients obtained, with respective 95%
confidence intervals (Cl 95%). The significance
level was p < 0.05.

RESULTS

The study population included 728 patients with
a confirmed COVID-19 infection (Figure 1).
The distribution of clinical presentation of the
COVID-19 infection in the entire population was
as follows: asymptomatic or mild forms (n=634;
87.2%), moderate forms (n=58; 8%), and severe
forms (n=35; 4.8%).

Randomized sample of patients with a
confirmed COVID-19 infection {r=2000)

Excluded patients (n= 1272)
-1255 refused to participate
»|-15 were deceded
-1 was foltowed-up for depression
-1 was followed-up for Alzheimer

Eligible patients (n= 728)

disease

v Y
HeadachesGroup || Headuche-free Group

{n=371) [n=357)

Figure 1: Flowchart for the patients’ enrollment
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More than half of the patients have had COVID-
19 infection-related headaches (n=371 patients;
51%). None of the patients presented with focal
neurological signs.

Patients with COVID-19-related headaches had a
mean age of 45 = 17.05 years. They were 232
females (62.5%). The clinical characteristics are
summarized in Table 1.

Headaches were the second most reported
symptom (n=371; 51%) after anosmia (n= 400;
54%). Most patients (n=270; 79.2%) reported
headaches onset within the first week of
symptoms. One hundred and ninety-two patients
(53%)  presented throbbing
headaches. The headaches were paroxysmal in
217 cases (60.3%) and pulsatile in 196 (52.8%).

holocranian

The headaches’ intensity was mild to moderate in
76.8 % of cases (n=275). The mean Numeric
Scale (NS) value was 5.2+1.9 (min: 1, max: 10),
and the mean improvement time was 5.7+ 4 (min:
1, max: 30) days. Table 2 details the
characteristics of these headaches.

Red flags concerning prior medical conditions
were noticed in 140 patients (37.7%). Red flags
regarding the characteristics of the headaches
were present in 20.5% of cases. The most
frequent red flags were the sudden onset (20.5%)
(Table 3).

Systemic symptoms were described in all
patients. The most common systemic symptoms
associated with headaches were fever (46.9%),
arthralgia (41.8%), and asthenia (40.4%). The
neurological signs most commonly associated
with headaches were anosmia (60.1%) and

agnosia (53.6%) (Table 4).
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Table 1: Demographics and Clinical

Characteristics of The Study Population

Headaches Headache-

Group Free P-
n= 371 Group value
n= 357
Age (years; 45.08+17.5 43.8+17.1 NS
mean+SD
Age over 65 57(15.4) 47 (13.2)
years; n(%)
Male gender; 139 (37.5) 192 (53.8)
n(%)
Marital state; NS
n(%)
Single 84 (22.6) 99 (27.7)
Married 268 (72.2) 248 (69.5)
Profession; n(%) NS
Medical or 39(10.5) 25 (7.2)
paramedical staff
Student 33(8.9) 41 (11.5)
White-collar jobs 92 (24.8) 100 (27.6)
Blue-collar jobs 95 (25.6) 95 (26.8)
Past medical 140 (37.7) 102 (28.5) 0.014
conditions; n(%)
COVID-19 0.000
severity; n(%)
Asymptomatic or 306 (82.5) 328 (92.1)
Mild presentation
Moderate 40 (10.8) 18 (5.1)
presentation
Severe 25 (6.7) 10 (2.8)
presentation
Hospitalization 56 (16) 32 (9.8) 0.022
for COVID-19
infection ; n(%)
Evolution ; n(%) 0.001
Favorable 309 (91.2) 340 (97.1)
With 30 (8.8) 10 (2.9)

Complications
(thrombo-embolic
complication,
dyspnea...)

We have observed no case of speech disorder,
visual disturbance, focal weakness,
hypoesthesia, seizures, or ataxia.

Only one patient underwent Brain Computed
Tomography and Magnetic Resonance Imaging.
He had a complaint of very intense headaches
with the meningeal syndrome. They were
normal. The cerebrospinal fluid analysis was also

normal.
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Table 2: The characteristics of headaches associated

with COVID-19

Headaches’ characteristics Value;
n(%o)
Time of onset; n (%) 366 (%0)
At the onset of infection (in first 7 290 (79.2)
days)
During infection (between 7 and 10 73(20)
days)
In the end of infection (after 10 days) 3(0.8)
Site; n(%) 362 (%)
Holocranian 192 (53)
Hemicranian 95 (26.3)
In helmet 75 (20.7)
Evolution in time; n(%) 360 (%0)
Continuous 143 (39.7)
Paroxysmal 217 (60.3)
Pulsatile 196 (52.8)
Pressing / tightening 97 (26.1)
Intensity (SVS); n(%) 358 (%)
Mild 73 (20.4)
Moderate 202 (56.4)
Severe 60 (16.8)
Excruciating 23 (6.4)

The management of headaches associated with
the COVID-19 infection has been based on the
use of analgesics. Paracetamol was the most
frequently used in 333 cases (89.8%). A
combination of paracetamol with tramadol or
codeine was used in 51 cases (13.7%). Many
patients used traditional habits in association
with the prescribed drugs to decrease their pain.
They have tried herbal tea (n = 114; 30%), and
staying in the darkness (n =25; 6.7%). In 300
cases (86.7%), headaches have improved under
the used treatment.

The bivariate analysis showed a significant
relationship between headaches and gender (p<
0.001). Women had a higher risk to develop
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Table 3: Red flags related to the patients’ prior

medical conditions and to headaches characteristics

Value n
(%)

Red flags related to prior medical 371 (%)
conditions; n(%)
Comorbidities 140 (37.7)
Age > 50 years 118 (31.8)
Neoplasm in history 0(0)
Pathologies of the immune system 3(0.8)
Red flags related to headache 371 (%)
characteristics; n(%)
Pattern change 48 (12.9)

Prodromes 6 (1.6)

Worst headaches 45 (12.1)
Precipitating by sneezing, coughing or 38 (10.2)
exercise

Painful eyes 36 (9.7)
Photophobia 6 (1.6)

Treatment resistance 46 (12.3)
Positional headaches 46 (12.3)
Sudden onset 76 (20.5)

COVID-19 infection-related headaches

compared to men. Nevertheless, headaches did
not differ in terms of age, profession, or marital
state. (P > 0.05 for each). Patients with
comorbidities had a higher risk of developing
COVID-19
(p=0.012). The SVS and NS scores were higher
in women than in men (respectively p=0.05 and
p=0.01).

We found a relationship between headaches and
the subtype of clinical form of COVID-19
infection; patients with a mild form had a higher
risk to develop COVID-19 infection-related

infection-related headaches

headaches (p<0.001). Among the systemic signs
observed during COVID-19 infection, dizziness,
fever, myalgia, arthralgia, asthenia, chest pain,
abdominal pain, diarrhea, sore throat, palpitation,
anosmia, and agnosia were commonly associated
with headaches (Table 4).
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The independent predictors of COVID-19
infection-related headaches were the clinical
form of COVID-19 infection (p=0.03), fever (p=
0.007), myalgia (p=0.002), abdominal pain
(p=0.032), and sore throat (p=0.021).
DISCUSSION

The main findings of this study are the high
prevalence of headaches in COVID-19 infection
(51%) in the southern region of Tunisia (21%).
This rate is one of the highest reported in
previous studies (3). In the literature, headaches
have been associated with SARS-CoV?2 infection
in 6.5 % to 56% of cases (8). Most studies
focused on respiratory symptoms for which
patients are admitted, and the rates of headaches
seem to be underestimated. A meta-analysis,
including 60 studies with more than 40000
patients report an incidence of around 12% (14).
Headaches are considered the fifth most frequent
symptom after fever, cough, myalgia,
fatigability, and dyspnea (14). These studies
consider that headaches are not a minor symptom
and it is necessary to investigate and treat these
symptoms. In our sample, headaches associated
with COVID-19 infection were the second most
reported symptom, after anosmia. It affected
namely women. Most patients reported
headaches in the first week of symptoms. The
intensity of headaches was mild to moderate in
three-quarters of the cases.

The physiopathology of headaches related to the
COVID-19 infection is not well known. Many
mechanisms are plausible. First, the COVID-19

virus causes endothelial dysfunction and disturbs
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Table 4: Red flags related to the presence of
neurologic and systemic symptoms and facors

associated with COVID 19 headache in bivariate
analysis

Variable Headache  Headache- p-
Group Free Group Value
n=371 n= 357
n (%) n (%)
Red flags 371 (100) 357 (100)
related to the
presence of
systemic
symptoms; n(%)
Fever 174 (46.9) 113 (31.6) 0.000
Arthralgia 155 (41.8) 59 (16.5) 0.000
Astheny 150 (40.4) 94 (26.3) 0.000
Sore throat 52 (14) 23 (6.4) 0.001
Otalgia 3(0.9 0 NS
conjunctivitis 1(0.3) 0 NS
Rhinorrhea 37 (10) 43 (12) NS
Cough 127 (34.2) 117 (32.7) NS
Dyspnea 74 (19.9) 48 (13.4) NS
Chest pain 70 (18.9) 18 (5) 0.000
Palpitations 9 (2.4 0 0.003
Abdominal pain 88 (23.7) 34 (9) 0.000
Vomiting 29 (7.8) 15 (4) NS
Diarrhea 96 (25.9) 47 (13.1) 0.000
Pregnancy 2 (0.5) 1(0.2) NS
Red flags
related to the
presence of
neurologic
symptoms; n(%)
Myalgia 131 (35.3) 42 (11.7) 0.000
Anosmia 223 (60.1) 177 (49.5)  0.004
Agnosia 199 (53.6) 156 (43.6)  0.007
Dizziness 32 (8.6) 0 0.000
Meningeal 1(0.3) 0 NS
syndrome

the blood-brain barrier. The angiotensin-
converting enzyme 2 receptors (ACE-2) are the
primary target of the virus. It is mainly present in
the respiratory epithelium. It is the main agent of
blood pressure regulation. ACE-2 receptors are
also present in the nervous system (15, 16).

Second, the virus COVID-19 causes alveolar
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inflammation and edema. That leads to hypoxia
and hypercapnia that disturb the regulation of
intracranial pressure resulting in several
neurologic symptoms ranging from headaches to
coma (17). Third, the SARS-CoV2 generates a
cytokine storm. It results in an inflammatory
reaction and an immune-mediated injury that
stimulates headache (18, 19).

Belvis R. described tension headaches during the
seven first days of COVID-19 affection (8). He
described it to be mild, pericranial, and possibly
triggered by some factors like stress and
insomnia. After the 7" or the 10" day of COVID-
19 infection, headaches characteristics changed.
They became continuous, diffuse, with moderate
intensity, and worsened by routine physical
activity and changes in the head position. This
change in headaches characteristics was
concomitant with the worsening of the patient's
respiratory status and the cytokine storm (8). As
we found in our sample, patients with fever were
more likely to present COVID-19-related
headaches compared with those without fever
(7). Headaches related to COVID-19 infection
can be a mixture of tension-type headaches,
headaches attributed to systemic viral infection,
cough, hypoxia, and hypercapnia (8). Their
beginning or worsening after the 7th to the 10th
day of SARS CoV2 infection should be
considered as a predictor of the cytokine storm
onset. Our study agrees with these hypotheses;
most of our patients (79.2%) reported headache
onset within the first week of infection. These
headaches were usually described to be

paroxysmal, holocranian, and moderate in
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intensity. Headache is a frequent symptom of
common upper airway infections. However
persistent or refractory headaches should evoke
meningoencephalitis and cerebral venous
thrombosis in infected patients (16).

In our study, headaches associated with COVID-
19 infection were associated with other nervous
manifestations  like  myalgia, arthralgia,
dizziness, and abdominal pain but we did not
conclude to association with respiratory
symptoms. This can be explained by the
predominance of asymptomatic or mild COVID-
19 infection forms in our sample, unlike the
majority of studies that analyzed hospitalized
patients.

The higher female prevalence of headaches can
be explained by the association of genetic
factors, anatomical physiological differences,
and the variability in the modulation of
endogenous opioid systems and sex hormones
between the two genders. All these factors can
influence pain sensitivity in males and females
(20).

In this study, we also analyzed red flags. Many
red flags should be assessed while managing
headaches in the emergency department (21-24).
In our sample, red flags were frequent, which
reinforces how important the anamnesis and the
clinical exam in particular while analyzing
headaches, namely in the case of COVID-19
infection (13, 25). The most frequent red flags we
found were the sudden onset, the change in the
pattern of headaches, the positional headaches,

and the resistance to treatment. Those related to
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general symptoms were fever, arthralgia, and
asthenia.

Few studies focused on COVID-19 infection-
related and persistent post-COVID infection
headaches in the north African region. We
describe headaches in moderate and minor forms
of COVID-19 infection forms. Despite these
strengths, some limitations are worth to be
mentioned. The most important limitation of our
study is its cross-sectional design. However, the
same investigators made all phone calls. Second,
we have no imaging data in patients with
persistent headaches. Further prospective studies
with systematic imaging and assessment of
inflammation biomarkers are proposed.
CONCLUSION
SARS-CoV2

respiratory and cardiovascular impairment.

infection  gives  primarily

However, neurologic symptoms are also

common and can lead to severe complications if
not diagnosed and managed at the time. Red flags
concerning prior medical conditions, headaches
characteristics, and systemic symptoms are not

uncommon.
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ABSTRACT

Introduction: The writing of medical certificates of death (MCD) is a medical act that any physician
may have to perform in his daily practice. Medical and legal consequences may result from the quality
of its writing. The objectives of our work were to evaluate the knowledge and attitudes of physicians
concerning the rules of writing MCD to propose corrective measures to the insufficiencies noted.
Methods: This is a cross-sectional study, over a period of two months (March 1%, 2022, to May 1, 2022)
among general practitioners and specialists of public health and installed in private in the region of
Tataouine.

Results: During the study period, we designed a questionnaire of 30 items with simple or multiple-
choice questions. 34 doctors responded to this questionnaire. 50% of the doctors received continuing
education on the rules for writing MCD. Concerning the administrative section, 55.9% of the physicians
filled in all the boxes concerning the information on the deceased, and 88.2% filled in all the boxes
concerning the information identifying the certifying physician.

Concerning the medical section, the box for a medicolegal obstacle to burial was checked in 94.1% of
cases. The cause of death was mentioned by 88.2% of the physicians, and the sequence of causes of
death was mentioned in 85.3% of cases. The causal hierarchy was respected in 73.5% of cases. This
medical part, which is confidential, was covered by 82.3% of the physicians.

Conclusion: Our study showed that the quality of death certificate writing suffered from several

deficiencies, which encourages us to make greater efforts in training doctors.

Keywords: Knowledge; Medical Certificate of Death; Survey; Evaluation
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INTRODUCTION

The medical certificate of death (MCD),
established by a doctor, is essential for the
declaration of death to civil status services. The
drafting of the MCD is an indispensable act
before any funeral operations. Depending on the
circumstances of the death, it can be the starting
point for a judicial investigation. The MCD is not
a simple medical formality, it is essential and
represents at the same time a civil status act, a
social act, a medico-legal act, and a source of
epidemiological data which allows the collection
of information on the causes of death.
Emergency physicians are often asked to write
this type of certificate. Despite the teaching of
MCD writing rules during medical studies and
the presence of writing guides developed by
international and national organizations, various
studies show that the frequency of writing errors
is still high and is estimated at between 16 and
78% of MCDs. The reasons given by the authors
are different and multiple and sometimes remain
obscure (1).

Thus, given all these elements, the MCD must
obey rules for drafting and issuing specific and
objective quality criteria that must be known and
mastered by all doctors.

Hence idea this work proposes to evaluate the
knowledge and attitudes of physicians
concerning the rules for writing MCD to
recommend corrective measures for the
insufficiencies noted.

METHODS

We conducted a cross-sectional study over a

period of two months (March 1, 2022, to May 1,
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2022) among general practitioners and specialist
doctors in the Tataouine region.

Included in our study are the general practitioners
and specialists practicing in Tataouine in the
private and public sectors ctor in urban or rural
areas regardless of age or seniority of practice
and depending on the regional council of the
order of physicians of Gabes.

We excluded doctors not registered with the
CNOM as well as medical residents, doctors for
whom no email address was available, and those
for whom the email address was truncated.

We designed a 30-item questionnaire with single
and multiple-choice questions.

The questionnaire had four parts:

- A first part collecting information on the
participants' characteristics

- A second part concerning the physicians'
knowledge of the rules of the CMD form

- A third party concerning the physicians'
knowledge of the content of the CMD

- A fourth part concerns the knowledge of the
physicians on the rules of delivery of the CMD.
We sent the questionnaire to the participants by
e-mail. They were invited to answer it through an
online link to the questionnaire. The estimated
time required to respond was 15 min. The
questionnaire was only available on the Internet.
The data were entered with GOOGLE FORMS
and the descriptive analysis was done with
EXCEL software.

RESULTS

In total, among the 60 physicians for whom an
email address was available, allowing us to send

the questionnaire, 34 physicians agreed to
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answer, i.e. a participation rate of 56.6%.

1. Participating Physician Data:

Among 34 physicians who responded to the
questionnaire, 27 were general practitioners and
7 were specialists (Table 1). 24 physicians
practiced in an urban area and the other 10
physicians practiced in a rural area. Regarding
years of practice, most of the physicians who
responded to our questionnaire have been
practicing for less than 10 years (25 physicians)
(Table I).

Moreover, 50% of the physicians had received
continuing education on MCD writing rules, of
which only 18.8% had received practical
training. This training dates from less than 1 year
for 4 physicians, between 1 and 5 years for 11
physicians, and more than 5 years for 2
physicians.

In our study, most physicians (88.2%) write
usually less than 5 death certificates per month,
while the others (11.8%) write between 5 and 10
per month.

2. Knowledge regarding the MCD form
rules:

32 physicians used a pre-printed model for
writing MCDs, 1 physician used a headed paper
and 1 physician used a blank sheet. 85.3% of the
physicians reported using abbreviations.

3. Knowledge regarding the MCD content:

30 physicians reported mentioning the date and
time of death on the MCD, 22 physicians
mentioned the date of issuance of the certificate
and only 17 mentioned the date and time of the
finding of death.
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In addition, 94.1% of the physicians declared
requiring an official identity document (identity
card, passport) to identify the decedent.

When writing the medical certificate of death, 19
doctors (55.9%) filled in all the boxes concerning
the information about the decedent, 14 doctors
(44.1%) filled only in boxes for which they had
answers and 1 doctor (2.9%) reported mentioning
only the decedent identity.

Moreover, 30 physicians filled in all the boxes
regarding their information and 4 physicians
mentioned only their identity.

Besides, most of the responding physicians
(94.1%) considered that it was mandatory in all
the cases to check the "yes" or "no" box in front
of the mention of the existence of a medico-legal
obstacle to inhumation.

Similarly, 31 physicians considered it mandatory
to check "yes" or "no" in front of the box of
"placement in a coffin". The conditions for
checking “yes” in front of each one of these
boxes according to them are specified in figures
1and 2.

Concerning the cause of death part, only 5
physicians (14.7%) thought that it was
mandatory to fill in all the lines in all cases, while
85.3% of the physicians considered that it is
possible to leave empty lines, depending on the
case.

30 of our physicians (88.2%) mentioned the
cause of death (such as Ml, or stroke ...) and 18
of them mentioned the mechanism of death (such
as heart failure, or respiratory failure ...). In the
‘cause of death’ section, most physicians (85.3%)

mentioned the sequence of causes leading to
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death, while 4 physicians (11.8%) mentioned
only the immediate cause of death and only 1
physician mentioned the initial cause of death.
The hierarchy of the causes of death was always
respected in 73.5% of cases and sometimes
respected in 26.5% of cases. The time delay of
the morbid conditions causing death was noted
by the physicians always by 10 of the physicians
in our study (29.4%), sometimes noted by 16
physicians (47.1%), and never noted by 8
physicians (23.5%).

Other morbid conditions contributing to death
were mentioned in 73.5% of cases, and not noted
in the other cases.

The lower part concerning additional information
about the death was compulsorily filled in by 12
of the physicians in our series, while for the
remaining 22 physicians it is filled in according
to the cases and the available data.

4. Physicians' knowledge of the rules for
issuing MCD:

Regarding the person receiving MCD, 15
physicians mentioned to whom the certificate is
issued, while the remaining 19 physicians did not
specify this information. After filling the MCD,
28 physicians close the bottom part to seal it
while the six remaining doctors do not.
DISCUSSION

The MCD is a document on which the physician,
certifying that the death is real and constant,
reports  different  information on  the
circumstances of the death and the cause of its
occurrence. This document represents the main
source for making relevant national statistics on

morbidity and mortality (1).
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1. Participating physicians’ data:

In our study, we noted equality between women
and men, with a majority practice in the public
sector (76.5%) and urban areas (70.6%). The
number of years of practice was less than 10
years for 73.25% of them with a density of
writing MCD of less than 5 certificates per
month.

2. Knowledge regarding the MCD form
rules:

In our study, 32 physicians used a pre-printed
model, 1 physician used a headed paper and 1
physician used a blank sheet. However, the study
of Ben Khelil et al in 2014, which evaluated the
quality of 757 death certificates, found that all
certificates were written on a pre-printed model
2).

Decree No. 99-1043 of May 17, 1999, of the
Official Gazette of the Tunisian Republic No. 43
of May 28, 1999 (3) has set the model of the
death certificate and the mentions it must
include. This model conforms with the
international model which was established and
recommended in 1948 by the World Health
Organization to all member states. The public
health structures are responsible for supplying
the different departments with these certificates
and the Council of the Order makes them
available to private doctors.

In our study, 17.6% of physicians used
abbreviations. In the study conducted by Patel et
al, 32.5% of the certificates studied contained
abbreviations and 15% of the certificates were

filled in with illegible writing. The medical
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certificate should be written perfectly in simple
and understandable terms.

3. Knowledge regarding the MCD content:
Regarding the dates mentioned, 30 physicians
mentioned the date and time of death, 22
physicians mentioned the date of issuance of the
certificate and only 17 mentioned the date of the
finding of death. However, the physician may be
confronted with situations where the date and
time of death are unknown. In this case, he can
put the estimated date and time of death by
referring to his thanatological knowledge (4).

In our study, the national identity card or passport
was required by 94.1% of the physicians whereas
Burger et al (5) noted that only 2/3 of MCDs
mentioned the identity of the deceased.

In our study, 19 physicians (55.9%) completed
all the boxes concerning information about the
deceased. Haque et al (6) found that in 92% of
the MCDs, there were some errors or missing
information in the socio-demographic data of the
deceased. Another study by Swift B et al found
many errors in recording the place of residence
of the deceased on the MCD. Sibai et al noted
that the deceased's occupation and age were most
often missing from the MCD (95% and 78%
respectively) (7).

It should be noted that the upper part of the MCD
or the administrative part will be detached by the
registrar to draw up the death certificate and issue
the burial permit. It will be kept by the
municipality, and the information on the identity
of the deceased, the date and the estimated time
of death, and the place of death will be recorded

on a form transcribed by the registrar and sent
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directly to the National Institute of Statistics
(NIS) to produce national mortality statistics;
hence the importance of recording all the
information requested on this part (8-10).
Regarding the identification of the writing
physician, in our study, 88.2% of the physicians
provided all the information concerning them,
while 11.8% mentioned only their identity.

In the study by EI Nour et al (11), the signature
and stamp of the certifying physician were absent
in 18% of the MCDs. Yet, Article 27 of the
medical code of ethics recommends that all
certificates should be signed by the physician, in
addition to the authentication stamp (12). The
signature of the document should be handwritten.
Thus, the handwritten signature of the physician,
possibly accompanied by a stamp, is one of the
means of limiting the risk of fraud.

In our study, the "presence of a medico-legal
obstacle” box was checked by 'yes' or 'no' in
94.1% (32 physicians), while 2 physicians found
that it could be left unchecked, which is a major
fault.

Concerning the medico-legal obstacle, the
certifying physician must indicate the presence
of a medico-legal obstacle at a burial in certain
cases (3,13,14).

There are two possible outcomes:

- Either the death is natural, it is an expected
death, resulting from the -evolution of a
pathological condition of the individual or the
term of his aging. It is the consequence of a
known or unknown pathological process that
does not involve any directly responsible

external third party
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- Or a death posing a medico-legal problem: this
situation includes cases of violent death (public
road accidents, work accidents, domestic
accidents, suicides, and homicides), suspicious
death (not explicable or occurring in unusual
circumstances: suspected medical malpractice,
death in a prison setting) or sudden death( which
occurs unexpectedly in a healthy subject within a
short period after the onset of any symptoms i.e.,
after a brief agony) (15-17).

In our study, 31 of our physicians considered it
mandatory to check "yes" or "no" in the box of
"placement in a coffin”. For our physicians,
placement in the coffin was mandatory in some
situations. The obligation of putting the body in
a coffin concern certain contagious, epidemic, or
infectious diseases. According to decree n° 97-
1326 of July 7, 1997, the diseases concerned are
cholera, rabies, AIDS, and viral hepatitis except
confirmed hepatitis A and viral hemorrhagic
fevers (18). In the last three years, due to the
appearance of the COVID-19 pandemic, the
COVID-19 disease has been considered a
requirement to be buried.

Concerning the cause of death part, only 5
physicians (14.7%) thought that it is mandatory
to fill in all the lines in all cases, while 85.3% of
the physicians considered that it is possible to
leave empty lines, depending on the case.

The sequence of causes leading to death was
respected in 85.3% of cases in our series,
whereas it was respected in only 45% of cases in
the study by Patel et al (18) and 77.7% of cases
in the study by Jordan et al (19).

The delay of the morbid states causing death was
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always noted by physicians in 29.4% of cases and
never in 23.5%. This time interval makes it
possible to know the sequence of events and to
interpret the sequence that led to death (5,20).
Part 1l was completed in only 52.9% of cases in
our study, whereas it was completed in 100% of
MCDs in the Agarwall study (21). On the other
hand, other studies have found that this part is
rarely used, such as the study by Burger et al (5)
(8.5% use) and the study by EI Nour et al (11)
(3% use).

This part concerns additional information
concerning the circumstances of the death. This
part was filled in by 12 of our doctors (35.5%),
while in 64.7% it is to be done according to the
cases and the available data.

4. Physicians' knowledge of the rules for
issuing and confidentiality of MCD:

Regarding the person receiving MCD, 15
physicians mentioned to whom the certificate is
issued, while the remaining 19 physicians did not
specify to whom the MCD is issued. After filling
the MCD, 28 physicians close the bottom part to
seal it while the six remaining doctors do not.
Article 254 of the Tunisian Penal Code states that
"doctors, surgeons and other health workers,
pharmacists, midwives and all persons who, by
their status or profession, are entrusted with
secrets, will be punished by six months
imprisonment and a fine of 120 dinars, if they
reveal these secrets, except in cases where the
law obliges or authorizes them to act as
whistleblowers™ (22). Similarly, articles 8 and 9
of the Code of Medical Ethics state that "secrecy

is binding on all physicians, except in the case of
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derogations established by law" and that "the
physician must ensure that the persons who assist
him in his work are informed of their obligations
concerning professional secrecy and comply with
them"(12).

Despite this, we noted in our study that in 17.6%
of cases the confidential part was not sealed.
Different results were observed in the study
carried out in the forensic medicine department
of the CHU of Garches in France, where it was
noted that 75% of the MCDs studied were not
sealed (23).

5. Recommendations

In our medical training, the student receives only
theoretical teaching on MCD. This seems very
little given the importance of this document in all
the literature published recently. Doctors,
whatever their specialty, deplore insufficient
training (24,25).

In our study, 14 physicians (41.2%) had received
continuing education, 87.5% of which was
theoretical and 76% of which was more than one
year old. This training will certainly improve the
quality of writing and reduce the percentage of
errors. The study by Myers et al (20) found that,
after an educational intervention, there was a
decrease in the occurrence of errors with a
decrease in the mechanisms of death mentioned,
an improvement in the identification of deaths
causing a medico-legal obstacle, and a more
complete and specific accuracy of the cause of
death.

CONCLUSION

Our study showed that the quality of writing
several

death certificates suffered from
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deficiencies which encourages us to provide
more efforts in the training of physicians.
Although this study was limited to a few medico-
legal death certificates, it could be a starting point
for several more complete and wider studies
including all medical death certificates.
Physicians should be aware that writing a death
certificate is a medical act as much important as
caring for the patient, and that this act may lead
to their medical liability.
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Abstract

Background: Stab wounds (SWs) represent one of the major components of trauma, especially in the
emergency department (ED), and can have dreadful outcomes.

Aim: Our study aimed to assess the different epidemiological, clinical, and therapeutic features of SWs
in the ED as well as prognostic factors determining short-term evolution (STE).

Method: A descriptive, cross-sectional single-center study was conducted in a polyvalent ED room of
the Charles Nicolle hospital of Tunis, including patients presenting for assault-induced over ten months.
Unfavorable STE was defined by: oxygen therapy needs, fluid expansion, catecholamine and/or
tranexamic acid use, transfusion, thoracic drainage, intubation, and urgent surgery.

The statistical analysis concerned the study population (SP) subgroups who have penetrating stab
wounds (PSWSs) or superficial stab wounds (SSWs). The risk factors search of STE was carried out by
a univariate analysis, binary logistic regression with Receiver Operating Characteristics curves (ROC)
analysis.

Results: We included 130 patients, with male predominance and a sex ratio of 15. The median age was
30. The majority (90.8%) had no pathological medical history. Forty percent of the injuries were located
on the torso (n=52). Initial clinical assessment showed that most of the patients were hemodynamically
stable— Four patients (3.1%) had systolic blood pressure (SBP) <90mmHg and eight patients (6.2%) d
a mean arterial blood pressure (MAP) <65mmHg. Seven patients (5.4%) were hypoxemic. Univariate
analysis showed that respiratory rate (RR), and blood pressure (BP) were significantly associated with
unfavorable STE. Receiving operating curve (ROC) analysis concluded a high discriminating ability for
RR and BP. Logistic regression analysis showed that RR>19cpm and SBP<105 mmHg are independent
risk factors with respective AORs of 8.64 and 14.29 IC.

Conclusion: Unfavorable STE can be predicted through clinical parameters such as RR>19¢pm and/or
SBP<105 mmHg in PSWs’ victims.

Keywords: Trauma, Stab wounds, Blood pressure, Respiratory rate, Prognostic.
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INTRODUCTION

Trauma has become a growing epidemic over the
years, one of the major causes of presentation at
the emergency department (ED) that medical
physicians have to encounter daily (1). This
incessantly growing phenomenon responsible for
an increasing number of deaths throughout the
years, causing an estimated five million deaths
all over the world, which is almost equal to the
number of deaths caused by HIV, malaria, and
tuberculosis three combined (1). Blunt trauma
occurring during road traffic accidents is the
predominant cause of death (23%). However,
penetrating trauma whether by gunshots or by
stab wounds shots (SWs) has a major impact on
the healthcare system in so many regions of the
globe (2,3). SWs in particular are mostly most
prevalent in most countries, the United States and
Australia (2,4).

SWs are defined as sharp force injuries and
happen when a sharp-edged or pointed object
comes into contact with the skin and whether or
not the underlying tissues (5). SWs can be
penetrating or perforating. Penetrating stab
wounds (PSWSs) refer to an injury occurring
when the weapon goes through the body cavity
or attend muscles depending on location (6). The
circumstances during which SWs occur, are by
order of frequency, homicidal, suicidal, or
accidental (5,7). Studies agree that thoracic and
abdominal injuries are the most predominant
sites (1,8). However, other studies agree that
upper extremities injuries are to be more frequent
(1,8,9). PSW can have dreadful consequences

when located in the thoracic and abdominal area,
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causing shock, infection, and more dramatically
death (2). A study conducted at Howard
University Hospital has counted 11% of deaths
caused SWs (10). To avoid such a high risk of
mortality, rapid management of SWs must be
ensured (9). This study aimed to assess the
different epidemiological, and clinical features of
SWs in the ED as well as prognostic factors
determining short-term evolution (STE).
METHODS

This is a cross-sectional single-center study
conducted in the polyvalent ED room. Patients
presenting to the ED for assault-induced SWs for
ten months, from March to December 2020, were
enrolled. The inclusion criteria were: patients of
both male and female genders, who are aged 14
years or more, patients must have at least one
assault-induced SWSs, and weapons used to inflict
the injury can be stabbing or thrusting tools
(knives, daggers, screwdrivers ...). The non-
inclusion criteria were: gunshot injuries, road
accidents, and self-inflicted injuries. As for the
exclusion criteria, they were: patients who left
the ED without medical notice or who signed
their release against medical advice before initial
management, and patients who are already dead
before they arrive at the ED.

The patients recruited in this study were
identified during their presentation to the ED.
They all went through the triage process and
were all admitted to the ED. Clinical information
was gathered using a well-established data sheet
filled with information about each patient. This
data sheet included the patient medical file’s

number, age, and gender, as well as anamnestic
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data, physical examination data, laboratory blood
tests, medical imaging results, as well as the
prescribed treatments.
The STE is a composite variable that included
seven items: oxygen therapy, volume expansion,
noradrenaline use, transfusion, insertion of chest
tube, intubation, and urgent surgery. If the patient
presented one of these items, he would be
considered as having an unfavorable STE.
Statistical analysis
All data were recorded and analyzed using SPSS
22.0. The threshold for statistical significance ‘p’
was determined to be at least 0.05. The
descriptive study analysis concerned the study
population (SP) and the subgroups of patients
who have penetrating stab wounds (PSWSs) and
those who have superficial stab wounds (SSWs).
» The risk factors of the STE search were
carried out by univariate analysis (Odds
ratio, 95% confidence interval (Cl). Binary
logistic regression was performed to analyze
the association between risk factors and
STE. The threshold of the quantitative
variable was established by the Receiver
Operating Characteristics curves (ROC).
RESULTS
We enrolled 130 patients admitted to the ED
from March until December 2020 for having an
assault-induced SW. Among these patients, 30
patients had penetrated SWs, and 100 had
superficial SWs. Our study population included
122 males and 8 females. The gender ratio was
equal to 15.25. The median age was at 30 years,
ranging from 15 to 66 years, with respective 25"

and 75" percentiles of 24 and 37 years.

Tunisian Journal of Emergency Medicine December 2022 - Volume 2 — Issue 2

Table 1. Demographic and clinical characteristics of

the study population.

PSW SSW SP
N(%0) N(%0) N(%0)
Gender
Male 28(21.5) 94(72.3)  128(93.8)
Female 2(1.5) 6(4.6) 8(6.1)
SES medium 23(17.7) 75(57.7)  98(75.4)
Habits
Smoking 26(20) 77(59.2)  103(79.2)
Alcohol consumption 15(11.5) 45(34.6) 60(46.1)
Drug use 7(5.3) 13(10) 20(15.3)

Past medical history
Psychiatric disorders 2(1.5) 5(3.8) 7(5.3)

Renal failure 0(0) 0(0) 0(0)
Hepatic failure 0(0) 2(1.5) 2(1.5)
Chronic anemia 1(0.7) 2(1.5) 3(2.3)
No pathological history  27(20.8) 91(70) 118(90.8)
Site of wounds

Scalp 0(0) 22(16.9)  22(16.9)
Face 0(0) 23(17.7)  23(17.7)
Neck 2(1.5) 3(2.3) 5(3.8)
Chest 25(19.2) 57(43.8) 82(63)
Pelvis 1(0.7) 1(0.7) 2(1.5)
Extremities 5(3.8) 33(25.4)  38(29.2)

Ninety-eight patients (75.4%) had a medium SES
(n=98), and 30 patients (23.1%) had a good SES
(n=30). A hundred and three patients (79.2%)
were smokers, 60 patients (46.2%) were alcohol
consumers, and 20 patients (15.4%) were drug
users.
Twenty-seven patients (20.8%) were admitted on
a Sunday and 23 patients (17.7%) on a Monday.
Thirty-one SWs occurred during June (23.9%),
and 66 (50.8%) during the night. Stab wounds
occurred in 64.6% of the cases (n=84) at home or
nearby, and in the rest of the cases, on the streets.
Weapons used to inflict the injury were cutting
and thrusting tools: knives (n=108,) sabers (n=8),
and daggers (n=23), in all of the cases, except one
patient who was stabbed by a screwdriver. Forty
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percent of the injuries were located on the torso
(n=52). The rest of the locations are by order of
frequency: the extremities (n=38, 29.2%), the
face (n=23, 17.7%), the scalp (n=22, 16.9%), and
the pelvic (n=2, 1.5%). As for wounds that were
located on the torso, they are consecutively and
by order of frequency abdominal (20%), thoracic
(12.3%), and thoracoabdominal (11.5%). One
hundred and eight patients presented with only
one SW (83.1%). (Table 1)

The mean RR was at 19+3cpm ranging from
16cpm to 28cpm. Seven patients (5.4%) were
hypoxemic, three patients (2.3%) had signs of
respiratory distress, and six patients had
subcutaneous emphysema. The mean SBP was
121+17 mmHg. Four patients (3.1%) had a
SanP<90mmHg and eight patients (6.15%) had a
SBP<65mmHg. Thirty-two patients (24.6%) had
a HR>90 bpm on the initial physical
examination. Two patients (1.5%) had an altered
neurological status. Thirty-eight patients (29.2%)
had SW located on the extremities. Among these
patients, five had PSW (13.2%) of the
extremities, and three among these five patients
presented signs of acute limb ischemia. Fifty-
three patients (40.8%) performed a chest x-ray
(CXR). Two CXRs (1.5%)

pneumothorax.

revealed a

initiated. This patient was hemodynamically
unstable due to an SW located on the cardiac box.
This E-FAST revealed a hemothorax as well as a
heart wound complicated by a hemopericardium.
Among the 79 patients (60.8%) who were
admitted to the RR, 58 underwent CT scans
(44.6%) independently of the location. forty-four
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Table 2. Imaging examination findings.

é;”pﬁg':;%on PSW n(%) SSW n(%) SP n(%)
Thoraco-abdominal CT scan

Performed 23(17.7)  35(26.9) 58(44.6)
Normal 22(16.9) 22(16.9) 44(33.8)
Chest CT Scan

Normal 5(3.8) 22(16.9)  27(20.7)
Hemothorax 2(1.5) 0(0.0) 2(1.5)
Pneumothorax 5(3.8) 0(0.0) 5(1.5)

Hemopneumothorax  2(1.5) 0(0.0) 2(125)
Pneumomediastinum  1(0.7) 0(0.0) 1(0.7)

Rib fracture 1(0.7) 0(0.0) 1(0.7)
Abdominal CT scan

Normal 4(3.1) 18(13.8) 22(16.9)
Kidneys 2(1.5) 0(0.0) 2(1.5)
Liver 5(3.8) 0(0.0) 5(3.8)
Diaphragm 1(0.7) 0(0.0) 1(0.7)
Hemoperitoneum 5(3.8) 0(0.0) 5(3.8)
Emphysema 8(6.1) 4(3.1) 12(9.2)
Active bleeding 1(0.7) 0(0.0) 1(0.7)

Pelvic CT scan

Normal 8(6.1)  22(16.9) 30(23.1)

Scrotal hematoma 1(0.7) 0(0.0) 1(0.7)

Brain CT scan

Total 107)  13(10.0)  14(107)
Normal 107)  12(9.2)  13(10.0)
Extradural

hematoma 0(0.0) 0(0.0) 0(0.0)
Acute subdural

hematoma 0(0.0) 1(0.7) 1(0.7)

Normal cervical CT 1(0.7) 0(0.0) 1(0.7)
scan

Chest X-ray
Not performed 8(6.1) 26(20.0)  34(26.1)
Performed Normal 17(13.1) 34(26.1) 51(39.2)

Hemopneumothorax 2(1.5) 0(0.0) 2(1.5)

E-FAST 1(0.7) 0(0.0) 1(0.7)

PSW: Penetrating stab injuries, SSW: Superficial stab injuries, SP:

Study population, CT: computed tomography.

A bedside E-FAST was performed on one patient
(0.8%) while a hemodynamic resuscitation was
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CT scans were thoracoabdominal and/or pelvic
and 14 were cerebral. Among the 58 performed,
23 CT scans (39.7%) showed abnormalities.
Thirty-eight injuries (29.2%) were located on the
upper and/or lower limbs. Among these injuries,
five were considered penetrating, and in which
three had hard signs of vascular injury and
underwent surgery, and two had soft signs and
were performed an ACT. (Table 2)

To evaluate STE, and since in our population
there was zero number of deaths in the ED, we
created a composite variable indicating whether
or not the patient received immediate life-saving
therapeutic measures. Seventeen patients
(13.1%) were considered as having unfavorable
STE in the ED.

Gender and SES were not associated with an
unfavorable STE. However, alcohol
consumption and drug use were significantly
associated  with STE with

respectively crude OR of 3.25 and 3.85.

unfavorable

Unfavorable STE was significantly associated
with RR, HR, and BP. The respiratory rate was
significantly higher among patients who had
unfavorable STE compared to those who had
favorable STE (p<0.001). (Table 3)

The ROC curve analysis showed an AUC of
0.813, CI 95% [0.699-0.927], indicating a high
discrimination ability based on RR (Figure 1).
The optimal cut-off value as an indicator of an
unfavorable STE was at 19 CPM, with a
sensibility of 82% and a specificity of 69%,
p<0.001. blood

significantly lower among patients who had

Systolic pressure  was

unfavorable STE compared to those who had

Tunisian Journal of Emergency Medicine December 2022 - Volume 2 — Issue 2

Table 3. Univariate analysis of factors predicting

unfavorable short-term evolution.
Unfavor N Mean SD p

able STE
Age (year) No 113 31 10 0.43
Yes 17 29 7
Length of the No 113 3.8 29 0.71
wound (cm) Yes 17 4.1 3
RR (CPM) No 113 18 1 <103
Yes 17 20 2
HR (bpm) No 113 86 13  0.04
Yes 17 94 21
SBP (mmHg) No 113 123 14 <103
Yes 17 104 23
DBP (mmHg) No 113 68 12 0.035
Yes 17 61 15
MAP (mmHg) No 113 87 11 0.001
Yes 17 76 17
Si No 113 071 0.1 <10%
3
Yes 17 095 0.4
Age SI No 113 2219 7.3 0.004
Yes 17 28.95 15.
6
Modified Sl No 113 101 0.2 <10%
Yes 17 1.30 0.4
Lactate No 64 2.6 1.5 0.002
(mmol/l)
Yes 16 4.2 2.9
Hemoglobin No 64 139 1.2 <103
(g/dl)
Yes 16 123 2.2
MGAP score No 113 2373 1.3 0.19
2
Yes 17 2258 3.1
0
RTS score No 113 784 00 <10°
0
Yes 17 7.32 1.3
1

STE: short-term evolution, RR: respiratory rate, HR: heart rate, SBP: systolic blood

pressure, MAP: mean arterial pressure, Sl: shock index

favorable STE (p<0.001). ROC curve analysis
showed an AUC of 0.738, 95% CI [0.585-0.891]
(figure 2).

The optimal cut-off value of SBP as an indicator
of an unfavorable STE was at 105mmHg, with a
sensibility of 93% and a specificity of 53%,
p=0.002.

After logistic regression, we determined two risk

factors associated with unfavorable STE.
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Figure 1. Receiving operating characteristics
(ROC) curve for predicting short-term evolution
based on respiratory rate
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Figure 2. Receiving operating characteristics
(ROC) curve for predicting short-term evolution
based on SBP.

The first one was RR>19cpm with p=0.018,
OR=8.64, and the second one was
SBP<105mmHg, p<0.001, OR= 12.29.
DISCUSSION

Our results show male predominance with a
gender ratio of 15.25. Patients were young,
mostly in their twenties (n=54, 41.5%), and the
median age was 30 years old. These results are in

line with findings in the literature. In a
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population-based study conducted over 16 years,
by Johannesdottir U et al., a total of 88 patients
who had PSW were included, and 73 patients
were admitted to the ED. Age-standardized
incidence was at 1.54/100,000 inhabitants and
the mean age was 32.6 years. In this study, a male
predominance (90.4%) was noticed (8). Another
study conducted by KA. Alenazi et al., over a
period of 4 months in 2018 concerning 106
patients, showed that 72.6% of them were aged
less than 40 years, and 87.7% were males (7).
This male predominance found in our study as
well as in numerous studies raises the idea of a
study attempting to compare males and females
in terms of demographic and circumstantial
factors, clinical features, and outcomes. In our
study, 46.2% of the patients were alcohol
consumers (n=60) and 15.4% were drug users
(n=20). This was commensurate with the
literature. In a single-center study conducted by
Jacob AO et al.,, 31% of the patients (n=481)
were under the influence of alcohol (8). This
could be explained by the fact that drug and
alcohol use increased aggressiveness according
to an article published in Alcohol Alert in 1997
(11). S. Manojkumar et al., mentioned in their
study published in 2011, that 94% of stabbing
victims who required surgical admission, 74% of
them were admitted over the weekend. The same
research mentioned that alcohol has ‘been
identified as one of the most pressing problems.
Furthermore, in November 2005, alcohol was
allowed to be consumed beyond 11.00 PM and
during the weekends, aiming at reducing alcohol-

induced violence. After that law was applied, a
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gradual decline between 2006 and 2008 in the
general rate of PSWs was noticed (11).

The locations of injuries, in our study, were by
order of frequency: the torso, (40%), the
extremities, (29.2%), the face (17.7%), and the
scalp (16.9%). Torso SW was predominantly
abdominal (20%). This is consistent with the
literature. U. Johannesdottir et al. reported in
their study that injuries to the chest, the abdomen,
and the upper limbs were more common (26.4%,
21.5%, and 21.5%, respectively) (8). KA.
Alenazi et al. reported that SW located on the
head and the upper limbs (21.7% each) were
more frequent, followed by the abdomen (17%)
and the thorax (10.4%) (7). The predominance of
SW inflicted on the extremities may be explained
by the fact that victims attempted to protect the
torso by exposing the upper extremities.

Most of the patients were hemodynamically
patients (3.1%) had an
SBP<90mmHg and eight had a MAP<65mmHg
(6.2%). The mean heart rate was 87+14 bpm.

stable. Four

Seven patients (5.4%) were hypoxemic, and six
(4.6%) presented abolished breath sounds on
auscultation. Only two patients (1.5%) had an
altered neurological status on the initial physical
examination. Cervical ACT and cerebral CT are
eliminated as traumatic and ischemic causes in
particular carotid injury. Our results were similar
to findings in a study conducted by C. Heus et al.
in a level | trauma center with over 159 patients.
The mean HR in this study was 94+22 bpm, and
15.8% of the patients had an SBP below 90
mmHg. However, the median GCS was 14, and
in 6.2% of the cases, the GCS was below 9 (12).
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In our study, 38 injuries (29.2%) were located on
the upper (76.3%) and lower limbs (n=9, 23.7%).
Among these injuries, five were penetrated, and
among these three (13.2%) had hard signs of a
vascular injury, and two had soft signs (5.3%).
This was in line with what was found in a study
conducted by H. Warwick et al. and which
showed that 71% of patients had a normal
vascular exam, 22% had soft signs, and 6% had
hard signs (13).

Chest x-ray was performed for 53 patients
(60.9%), and showed a pneumothorax in two
cases. However, 58 CT scans were performed.
Forty-four were thoracoabdominal and/or pelvic
and 14 were cerebral. Five pneumothorax, two
hemothorax, two hemopneumothorax, and one
pneumomediastinum were diagnosed. This led to
conclude that CXR sensitivity was insufficient,
that its interpretation should be cautious, and that
its indication limited and optimized to include
patients with respiratory or hemodynamic
instability in case of penetrating trauma. A
single-center study conducted by BM. Nguyen et
al. over 10 years in California, found that CXR
was associated with a high incidence of missed
injury that was subsequently detected on CCT. It,
therefore, concluded that in hemodynamically
stable, asymptomatic patients, CCT was able to
detect a large number of injuries in patients with
thoracic SWs, allowing rapid diagnosis and
disposition (14). Ct-scan is in consequence the
primary imaging modality in the evaluation of
hemodynamically stable patients (15). Extended-
focused assessment with sonography for trauma

has also proved its accuracy in detecting injuries
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caused by PSW and could even help save time
and expenses since it could be a more reasonable
alternative to detect PNEUMOTHORAX s and
hemothorax than CXR. In fact, according to an
article published by K. Charles etal., CXR has a
low sensitivity in detecting PNEUMOTHORAX
and even lower sensitivity in detecting
hemothorax, compared to E-FAST (16). Ultra-
sonography has owned its place in the
management of trauma patients especially those
in critical status since its bedside availability and
feasibility. It figures in multiple trauma
guidelines (17).

We have chosen to evaluate STE based on
therapeutic measures which were oxygen
therapy, airway management, need for chest tube
insertion, volume expansion, catecholamine
and/or tranexamic acid use, urgent surgery, and
death. In our study, 13.1% of the patients (n=17)
had an unfavorable STE with no case of mortality
occurring in the emergency setting. U.
Johannesdottir et al. reported 30-day mortality at
4.1% compared to 2% in a small center in
Norway and 15% in a major urban trauma center
in Australia. They explained the divergent rate of
death by the differences in severity, body parts,
and types of injuries that were included in the
studies (8).

After running logistic regression, we determined
two risk factors associated with unfavorable
STE, which were RR with a cut-off of 19cpm
(p=0.018, OR=8.64) and an SBP cut-off of
105mmHg (p<0.001, OR=12.29). RM. Hasler et
al. reported in their multicenter cohort study that

mortality was doubled among patients with SBP
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between 90-109 mmHg compared to those with
a SBP between 110-129 mmHg and therefore
determined SBP <110mmHg as a new threshold
—instead of the old SBP <90mmHg—to triage
patients with penetrating trauma to resuscitation
areas within dedicated high-level care trauma
centers (18,19).

findings concerning RR as a risk factor related to

However, the literature’s

unfavorable STE were noticed in many
prognostic scoring systems such as RTS and
qSOFA with respectively a normal interval of
(10,17), and a threshold of 22cpm. It figures in
the recommendations related to thoracic trauma
management which fixed a RR>25cpm as a
factor predicting the severity of penetrating
trauma (18).

Some weak points have to be noted; it was a
single-center study with a small sample size. We
did not include the patients’ follow-up after
hospital discharge which can underestimate
unfavorable evolution.

CONCLUSION

Unfavorable short-term evolution could be
predicted through clinical parameters such as
RR>19cpm and/or SBP<105 mmHg in PSWs’
victims. These factors’ thresholds should
probably be integrated into a new scoring system
or assessment tools. A multicenter study is
necessary to validate the usefulness of the

composite indicator of the STE.
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Abstract

The sinking of an illegal immigration ship constitutes an unpredictable event, responsible for a mass
disaster that can generate a large media resonance. Therefore, it constitutes a medical and social

emergency.

In this work, we propose to describe the management procedure of mass disasters related to the sinking
of illegal immigrant ships and to document the main difficulties encountered.

Even if important advances have been made in the management and the identification process of
clandestine immigrants, various challenges and difficulties remain to be overcome to provide a rapid
response to the families, who are uncertain about the destiny of their missing relatives.

Keywords: Mass Disasters; Management; Sinking; Clandestine

INTRODUCTION

Since the "Arab Spring" revolution, Tunisia, just
like other countries in the Mediterranean basin,
has witnessed the expansion of the phenomenon
of illegal immigration (1,2).

The shipwreck of an illegal immigration boat is
an unpredictable event, responsible for a real
mass disaster, which can instantly generate a
large number of deaths. It, therefore, constitutes
a medico-legal emergency. Indeed, this type of
disaster mobilizes multiple  stakeholders
including forensic doctors whose mission is to
confirm the cause of death, to date it but also and
to identify these bodies, often unknown.
Moreover, this tragic event can generate
significant media coverage and take on a social
and political dimension, especially when the
victims are of different nationalities (3). This
constitutes a medical and social emergency.

In this work, we propose to describe the
procedure of management of mass disasters
related to the shipwreck of illegal immigrants in
the forensic department of Sfax and to document
the main difficulties encountered.

1 - Procedure for medico-legal management of
deaths due to shipwreck of illegal immigrants
The bodies of shipwrecked illegal immigrants are
recovered by the agents of maritime security and
the military of the sea army and they are then
transported in body bags, to the morgue of the
forensic department of Sfax.

When they arrive at the morgue, the forensic
team composed of 12 doctors and 10 workers,
reinforced, if necessary, by volunteers (Tunisian
Red Crescent, International Red Cross, health
workers ...), provides medico-legal management
of the bodies, in collaboration with the scientific

police.
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The morgue is composed of a reception office on
the first floor (Figure 1), and an autopsy room
(Figure 2) in the underground.

Figure 1: The reception office of the Forensic
Department of Sfax

Figure 2: The autopsy room of the Forensic
Department of Sfax

When a mass disaster is announced by the
authorities, the department’s staff inquires about
the number of victims. They prepare in advance
and classify by number cadaver bags, craft
envelopes, and numbered plastic bags for the
conservation of personal objects, numbered
labeled swabs for the collection of samples for
DNA analysis, numbered plasticized boxes,
numbered post-mortem data sheets as well as all
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the material necessary for the autopsy (gloves,
scalpels, gowns...).

In these rooms, the management of corpses is
organized in successive stages involving an
antemortem unit, a psychological support unit, a
post-mortem unit, and an identification
commission. The management of mass disasters
in our department is conducted according to the
recommendations of Interpol (4).

- 1.1- Activity of the post-mortem unit
This unit involves forensic doctors, as well as
forensic agents. Its task is to collect post-mortem
data for identification purposes.

Reception and sorting: The corpses are received
on carts where a number is assigned to each one
according to the order of arrival, by a single
person (supervisor of the service), to avoid
duplication. The body is then taken to the autopsy
room and placed on the table, accompanied by the
number sign, envelope bags, and swabs with their
number.

Primary identification measures: Forensic
officers take fingerprints and photographs of
clothed bodies (face, full body front, and back
view). The national digital fingerprint file is
immediately consulted for matches.

Then, the forensic doctors proceed to search
personal effects and identity documents or cell
phones, carefully note and describe these effects
as well as the clothes on the post-mortem data
collection forms, before removing them and
keeping them in the corresponding envelopes and
bags (which will be later sealed by the
authorities).
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The recovered phone chips are turned over to the
forensic science department to identify their
owners and trace the phone calls that preceded the
death. These calls may also help identify the
organizer of the clandestine migration.

External examination of corpses: Photographs
of the unclothed corpse accompanied by its
numbered sign are taken. The distinctive signs
(scars, deformations, tattoos, amputations...) are
described and photographed. The external
examination of the body includes a detailed
description of its morphological characteristics
(height, weight, skin and eye color, length, and
color of hair) and particular signs, which will be
recorded on the post-mortem data sheet. Any
traumatic injury is examined, photographed, and
noted, and its ante or post-mortem nature is
sought as well as the causative agent and/or
mechanism. External signs of drowning are also
sought (lip and nostril foam, fish eye appearance,
cyanosis, adipocere, scavenger lesions...). The
external examination also provides information
allowing the approximate dating of death.

The dental examination with dental formula is
also performed and any distinctive element
(prosthesis, implant, accessory...) is noted.
Forensic autopsy: A complete and systematic
forensic autopsy is performed on all bodies to
confirm the cause of death (mechanical asphyxia
by submersion), and to eliminate any other cause,
especially that of the intervention of a third
person. The autopsy will also allow us to note any
internal element that could be wused for
identification

(pacemaker, osteosynthesis

material, prosthesis, intrauterine device, absence
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of gallbladder or appendix...), which will be
recorded on the post-mortem file.

Forensic sampling: Duplicate samples are
systematically taken for a genetic study: blood
and cartilage samples for fresh bodies, and
cartilage only for putrefied bodies. They are then
stored at -20 degrees.

Storage of corpses: The bodies are then stored in
the dedicated areas. After saturation of the
refrigerated cells and the disaster chamber, the
department is equipped with an external
refrigerated cell of 30 m2 of surface to keep the
corpses there while waiting for their identification
and their inhumation.

- 1.2- Psychological support unit

This unit is composed of psychiatrists and
psychologists who come on-site to provide the
necessary assistance to the families of missing
persons. They also take care of the people
involved in the management of the corpses if
necessary.

- 1.3- Ante-mortem Unit

The function of this unit is to collect antemortem
data on missing persons to create a computerized
database. It involves forensic doctors and the
authorities. International organizations, such as
the International Committee of the Red Cross,
also contribute to this activity through their
representatives present in sub-Saharan Africa.
Data collection is based on the families and
acquaintances of these people, social networks,
witnesses, survivors of shipwrecks, and Interpol
files if available (4). Medical records, dental
records, X-rays, and reports from the treating

physicians of missing persons may also be used.
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This collection of factual data is combined with
the collection of saliva and blood samples from
relatives (ascendants, descendants, siblings) of
missing persons for a comparative DNA study
with samples from cadavers.

- 1.4- Identification Commission

This commission looks for cross-referencing
between antemortem and post-mortem data. In
case of a positive match, a comparative study of
DNA samples, if available, is performed to
confirm the identity. In case of the unavailability
of a reference sample, the identification will not
be formal. Identity will only be formally
established if there is a match of fingerprints or a
definite relationship (or sibling) based on the
DNA analysis. After a final check of the results, a
list of identified persons is made.

- 1-5- Disposal of corpses

Identified corpses are given to their families for
inhumation after the production of a certificate of
inhumation in the name of the deceased.

For the unidentified corpses at the end of the
whole procedure, they are temporarily stored in
the morgue while waiting for the municipal
authorities to take care of their inhumation in the
municipal cemeteries in individual and numbered
graves, with a correspondence between the
number of the file in the forensic department and
the number of the grave.

2. Logistical and organizational shortcomings
of the management process

The procedure for managing these disasters
encounters several difficulties due to intrinsic and

extrinsic logistical shortcomings.
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- 2.1.  Intrinsic weaknesses

First of all, we note the inadequacy of the space
for fluid management of this type of disaster,
which meets the international standards in this
area. The small size of the rooms and their layout
prevent the one-way circulation of cadavers and
makes it difficult to receive more than five
cadavers at a time. In addition, the autopsy room
has neither a vacuum system nor a negative
pressure system to ensure effective ventilation.
This leads to poor working conditions and a health
risk for the staff.

In addition, the delay of inhumation leads to a
saturation of the refrigerated rooms, in particular
in the absence of a system of arrangement of the
corpses allowing to optimize of the available
surface. The capacity is therefore quickly
exceeded.

On the other hand, the staff of the service is
limited to about twenty people. All human
reinforcement is based on the principle of
voluntary work, generally provided by people
with little or no training.

Finally, we must underline the absence of a
forensic odontologist and of a mobile radiology
machine (nor easy access to the radiology
department), which causes us to lose useful data
for identification.

2.2.  Extrinsic threats

The threats are essentially represented by the
large flow of victims in a short period, which
affects the quality of the work done, and exposes
the staff to risks (such as blood exposure
accidents, and burnout) due to exhaustion and

reduced vigilance (5).
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At the same time, we deplore the absence of an
established action plan at the regional level, which
defines the different stakeholders and the task
allocated to each of them, and is systematically
triggered when a disaster occurs. This is in
addition to the absence of a strategic stock of
material that can be systematically and rapidly
mobilized in the event of a mass casualty.

In addition, the general working climate in case of
disaster is generally unfavorable with political,
media, and social pressures, whether the victims
are Tunisians or foreigners. Indeed, the teams are
asked to act quickly but efficiently. Any error of
identification would be dramatic. Moreover,
unpredictable reactions from the families of the
missing persons, impatient to know the destiny of
their loved ones, have been observed with
violence and threats towards the staff, and even a
storming of the autopsy room. Security measures
should be put in place to protect the workers.
Finally, we should mention the difficulties caused
by the delay in burying corpses not identified by
the local authorities because of the delay in
preparing the graves and the lack of anticipation
of the needs. This leads to the accumulation of
corpses in the premises of the forensic
department, whose capacity is already limited,
and to the decomposition of badly preserved
corpses. The treatment of other shipwreck victims
then becomes very difficult in cluttered and
poorly sanitized areas.

CONCLUSION

In this work, we have exposed the experience of
the forensic department of Sfax in the

management and identification of corpses of the
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shipwreck of illegal immigration. This experience
is characterized by the acquisition of technical
competence, and the availability of the various
participants with the establishment of an internal
management protocol while following the

international  protocols. This efficient and

multidisciplinary organization has allowed the
identification of several bodies. Even if important
progress has been made, various challenges and
difficulties remain to be overcome to provide a
rapid response to the families, who are uncertain
about the destiny of their missing relatives.
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Abstract

Introduction: A ‘ST-elevation myocardial infarction (STEMI) equivalent’ electrocardiogram (ECG)
pattern reflects an acute thrombotic occlusion of a large epicardial coronary artery without ST-segment
elevation.

In recent studies, one of these STEMI equivalents is the de-Winter T syndrome. It is defined by an
upsloping ST-segment depression (>1mm) beginning from the J-point, and is symmetrical, long, with
significant T waves seen in precordial leads. This syndrome is highly predictive for acute proximal left
anterior descending artery (LAD) occlusion.

Case presentation: We reported the case of a 45-year-old patient suffering from acute chest pain,
presenting in our emergency department with a ‘de Winter” ECG pattern which had evolved in a few
minutes, after ventricular fibrillation cardiac arrest, into an anterior STEMI. Reperfusion therapy was
performed with success.

Conclusion: Prompt recognition of this atypical ECG pattern can ensure the immediate detection of
evolvement to a STEMI and therefore provide appropriate urgent reperfusion therapy either with
percutaneous coronary intervention (PCI) or fibrinolysis if the PCI is not available.

Keywords: ‘De Winter’ ECG Pattern; STEMI Equivalent; Left Anterior Descending Coronary Artery.

INTRODUCTION: by occlusion of the epicardial coronary artery do
The Electrocardiogram (ECG) is an essential not present with ST-elevation on ECG, they may
tool for the diagnosis of acute myocardial present with other ECG abnormalities known as
ischemia (MI) and the assessment of evolving STEMI equivalents. The de-Winter sign is a
myocardial infarction in the emergency STEMI equivalent that was first reported in
departments (ED). 2008. It is characterized by an upsloping ST-
The ECG can distinguish between patients with segment depression at the J-point in leads V1-
an ST-segment elevation myocardial infarction V6 that continues into a tall positive symmetrical

(STEMI) and those with a non-STEMI, which T wave, which signifies the proximal LAD artery

can guide their management along with occlusion [1]. This pattern was originally
myocardial necrosis biomarkers. described by de-Winter et al. [2] as a static sign
Although several patients with acute MI caused However, several reports have emerged showing
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that it can be temporary with dynamic changes
which should be detected by repetitive ECGs to
meet indications for thrombolytic therapy
especially if PCI is not available [1-3]. We
herein present a case of de-Winter syndrome
which evolved into a STEMI and was treated
successfully with fibrinolysis in the ED.

Case presentation

A 45-year-old male presented to the ED with
retrosternal chest pain radiating to the left arm
within the first hour. He had a history of smoking
(15 packs per year) and penicillin allergy. The
examination in the triage area showed a patient
with a stable hemodynamic status and no clinical
sign of heart failure. He scored his pain as 10/10
according to the Numeric Pain Scale (NPS).

The first ECG performed 5 min after his arrival
showed a sinus rhythm, a rate of 83 bpm, an ST-
segment elevation in right leads (V1, V2, V3R,
V4R), and a 3 mm upsloping ST-segment
depression in leads V3-V6 at the J point which
continued into tall, positive symmetrical
T-waves and 1.5 mm ST-segment depression in
leads Il, 111, aVF, V7-9 (Figure 1).
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Figure 1. First ECG (de Winter complex showed by
arrows).
The patient was categorized on a very urgent

level of priority and was immediately oriented to
the emergency room. During the first assessment,

the patient lost consciousness and had seizures.
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He presented a cardiac arrest with ventricular
fibrillation on the monitor. An immediate shock
was delivered. Vital signs after resuscitation
were stable: a respiratory rate of 22 breaths/min
and the oxygen saturation was 99% on air room,
a blood pressure of 120/60 mmHg and a regular
pulse rate of 100 beats/min, a Glasgow Coma
Scale of 14/15 without any neurological
impairment. The pain score was 8/10 according
to the NPS.

The ECG realized after the cardiac arrest
recovery showed a sinus rhythm at a rate of 100
bpm, ST-segment elevation in leads I, aVL, and
V1-3, with ST depression in leads II, III, aVF,
and V7-9 (Figure 2).

i

9840

Figure 2. ECG after cardiac arrest recovery (ST-
segment elevation shown by arrows).

The diagnosis of a STEMI in the anterior
territory was made. He was treated with aspirin,
clopidogrel, an intravenous bolus of low
molecular-weight heparin followed by the
subcutaneous dose and intravenous titration of
morphine according to the pain statement. The
reperfusion strategy chosen was fibrinolysis by
tenecteplase, as primary PCI was not available
after  eliminating the  contraindications.
Thrombolytic therapy went without any incident
and was successful. ECG performed 60 min after
administration of the thrombolytic agent revealed
ST-segment back to baseline (Figure 3).
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Figure 3. ECG at 60 min after thrombolytic therapy
administration.

The patient was admitted to the ED for 24 hours
then transferred to the cardiology department
where a coronary angiography was performed. It
showed subtotal occlusive stenosis in the mid-
LAD artery (90-99%), tight stenosis in the
proximal LAD artery (70-90%), and significant
stenosis in the mid circumflex artery (50-70%)
(Figure 4 and 5).

Figure 4. Coronary stenosis in LAD and circumflex

arteries.

Figure 5: Subtotal occlusive stenosis in the mid-LAD

artery.
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Successful coronary angioplasty was done using
a ‘kissing ballon” on the mid-LAD artery
meanwhile a second-generation drug-eluting
stent was implanted in the proximal LAD artery.
The patient was discharged 24 hours after with a
favorable outcome.

DISCUSSION

The de-Winter ECG pattern, characterized by
1-3mm upsloping ST-segment depression at the
J point in V1 to V6 leads that continue to tall
positive symmetrical T waves. This pattern is
identified in only 2% of the patients with acute
MI [3]. It was observed that patients with this
ECG pattern were relatively  young,
predominantly male, and had a higher incidence
of dyslipidemia compared to patients with
classical STEMI on ECG [4].

This specific ECG pattern was considered static
and persistent from the time of initial recording
at symptom presentation up to instant
revascularization. However, several studies have
shown that this pattern can be temporary with
different forms of evolvement [1,3].

De-Winter sign was recognized as a STEMI
equivalent by Rokos et al.[5] in 2010 because it
is highly predictive for acute LAD occlusion and
required urgent reperfusion therapy (fibrinolysis
or a primary PCI). Aihua Wang’s study is the
first to report patients with the de Winter ECG
pattern who received thrombolytic therapy
following the identification of an ST-segment
elevation [6].

Fiol Sala et al. [7] alleged that the stage of de
Winter syndrome is earlier than the STEMI

hyperacute period, which is equivalent to the
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change of the STEMI hyperacute period. There
are two clinical presentations of de-Winter
syndrome ECG: (1) resting ECG (the most
frequent, and they basically will not evolve into
STEMI), (2) and dynamic ECG (they evolved
into STEMI). In our case, we were dealing with
the dynamic form of the de-Winter syndrome.
The patient benefited from thrombolytic therapy
and recovered with a normal left ventricular
function.

CONCLUSION

According to guidelines for the diagnosis and
management of STEMI, fibrinolysis is not
recommended in the de-Winter ECG pattern.
Although it is considered a STEMI equivalent,
thrombolytic therapy is still targeted at the acute
STEMI.

Therefore, repetitive ECGs monitoring is
necessary for this group of patients to track down
the moment of ST-elevation, especially when
catheterization laboratory is not available for
PCI.
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Abstract

Chloralose self- poisoning is frequent in Tunisia. Neurological signs are the most common. Cardiac
toxicity is potentially serious and rarely reported. Its mechanism is not well known.

We report here a case of chloralose rodenticide voluntary intoxication complicated by myocarditis and
an acute heart failure fife hours after admission. Echocardiography showed diffuse hypokinesia and
decreased left ventricular ejection fraction. The evolution was favorable within five days.

Keywords: Intoxication; Chloralose; Acute Heart Failure; Myocarditis, Shock.

CASE REPORT

A 26-year-old woman, with no medical history,
was admitted to the emergency department for a
suicidal attempt. She had ingested one hour
before hospitalization one sachet (4 grams) of
chloralose rodenticide (4g) (Figurel).

On admission, her Glasgow coma scale score
was 13/15. She had myoclonic jerks and pinpoint
pupils. The respiratory rate was at 20 breaths per
minute with pulse oximetry at 98 % in ambient
air. There were no hemodynamic disorders
(arterial blood pressure at 130/70 mm Hg and
heart rate at 80 b/min). Within the first hour of
admission, we performed an electrocardiogram
and blood tests performed. They all were with no
abnormalities.

Two hours after admission, both neurological
and respiratory states were deteriorating, and we
performed an urgent invasive mechanical

ventilation.

After intubation, we indicated an abundant
gastric lavage (18 liters) with the administration
of activated charcoal (50g).

Three hours later, the patient developed
bradycardia at 50 b/min and shock (blood
pressure:70/55 mmHg). The control ECG
showed an ST-segment depression in V2-V4
leads (Figure 2). Control blood test analyses
have shown heart injury with lactic acidosis
(Table 1). Chest X-ray bilateral pulmonary
edema. Transthoracic echography showed acute
heart failure with a left ventricular ejection
fraction (LVFE) at 32% and diffuse hypokinesia.
A fluid
(40ml/kg). Regarding persisting low blood

replacement was administered
pressure, with ECG and echography findings, we
also decided to begin continuous intravenous
perfusion of adrenaline (2.5mg/hour). The
patient’s respiratory and hemodynamic status

have progressively improved.
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Tablel. Results of the biological tests

Referen On At h-6 of At h-12 of
ce admissio  hospitalizati hospitalizati
Range n on on
Sodium, 136- 134 140 141
mmol/L 145
Potassium, 3.5- 3.3 3.7 4
mmol/L 5.1
Chloride, 98- 99 109 109
mmol/L 107
PH 7.38- 7.43 7.21 7.21
7.42
PaCO2, 38-42 34 43 59
mmHg
Pa0?2, >80 82 181 86
mmHg
bicarbonates 22-26 22.6 17.2 23.6
level, mmol/I
Base excess -12 -10.3 5
PaO2/FiO2 390 362 172
Creatinine, 62- 57 48 57
pmom/I 106
CPK, U/ 26- 65 234 2180
192
Troponines,  <0.01  0.01 0.126 0.145
ng/ml 4
Pro BNP, <400 8240
pg/mL
Lactate, 0.50- 1.2 2.6
mmol/L 2.20

Cholinestera  5320- 7308
se activity, 12920
u/l

Extubation had been successful five days after
admission. The cardiac troponin level declined to
0.023, and the control echocardiography at day-
6 day showed an improvement of the LVFE to
65%. She was discharged home without sequels.

DISCUSSION

Alpha chloralose is a rodenticide formed by
condensing chloral with a pentose or hexose
sugar. Formerly used medicinally for its sedative
and hypnotic properties, chloralose is commonly
used in pesticide phytosanitary preparations in

the fight against rodents. The rate of chloralose
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poisoning is estimated to 1000 hospitalizations
yearly in Tunisia (1).

Mortality rates are estimated to 0.4% (2, 3). The
toxic or lethal threshold of chloralose in humans
is difficult to state due to variable subject
sensitivity. Richet has set the minimum active
dose in adults at 0.004 g/kg, the toxic dose at 1 g,
and the lethal dose at 0.1 g/kg, with large
individual variations (4). The precocity of
clinical signs seems to be inversely proportional
to the dose. The severity of the clinical
manifestations depends on the ingested dose and
the product concentration in chloralose (5).

The toxidrome consists namely of neurological
signs. In this type of intoxication, hemodynamic
tolerance is usually good. Collapse circulatory
system with low central venous pressure and
shock have been described in massive
intoxication (6, 7). Cardiac toxicity is a life-
threatening presentation and is rare. The
mechanisms of this cardiac toxicity are not yet
well established. Moderate sinus tachycardia was
consistently found. Arrhythmias have also been
reported. These ECG abnormalities have often
been explained by electrolytes’ disturbances,
acid-base balance due to cellular anoxia, as well
(6, 8).

Several mechanisms explaining the direct cardiac
dysfunction in chloralose poisoning worth to be
mentioned. First, a transient negative inotropic
effect was described the first few minutes after
intoxication. This effect is often masked by early
increased heart flow and rate, secondary to
catecholamines. This

stimulating endogen

adaptation mechanism is transient (3, 9). Second,
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chloralose has direct toxicity on the
cardiomyocytes, which is usually reversible
within a few days (1). Third, sudden emotional
stress, also named Takotsubo cardiomyopathy,
induces myocardial stunning (10, 11). That
induces cardiac ischemia, via three pathways: 1)
epicardial coronary arterial spasm; 2) alteration
of the coronary flow (via microvascular spasm,
or sympathetic mediated microcirculation
dysfunction); 3) and direct myocyte injury (1). In
our case, the echocardiography findings were
evoking a cardiac dysfunction due to
intoxication.

The prognosis depends on the early management
after ingestion; including gastric
decontamination, and symptomatic procedures
(3). Intubation and mechanical ventilation are
required in case of neurologic and/or respiratory
distress. The restlessness, myoclonus, and
seizures  are

usually  improving by

benzodiazepines.  Fluid  replacement s
commonly sufficient to restore blood pressure.
The rare cases of sustaining cardiovascular
collapse are successfully managed with
vasoactive agents, as in our example (3, 12). The
gastric decontamination has to be early achieved.
Gastric lavage is still performed in some
countries (13, 14). A single dose (50 Q)
administration of activated charcoal is nowadays
more recommended and safer, within two hours
of ingestion and in the absence of
contraindications (3, 15).

CONCLUSION

Cardiac toxicity following acute chloralose

poisoning remains a life-threatening condition.

Tunisian Journal of Emergency Medicine December 2022 - Volume 2 — Issue 2

Its mechanism is still poorly understood. Direct
cardiac toxicity has to be evoked in case of
electrocardiogram abnormality, hemodynamic
disorders, troponin elevation, or chest Xx-ray
abnormality. Echography confirms the diagnosis.
This cardiomyopathy is usually reversible in a
few days when management is early.
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Abstract

Introduction: Acute aortic syndrome (AAS) is a modern term to describe interrelated emergency aortic
conditions with similar clinical characteristics and challenges. AAS includes aortic dissection, aortic intramural
hematoma, and penetrating ulcer of the aorta. They are an important differential diagnosis of acute coronary
syndrome.

Objective: The purpose of this article is to review the relevant variants of AAS presentations and diagnoses
through three case reports.

Conclusion: AAS refers to a heterogeneous group of conditions that cause a common set of signs and symptoms.
Prognosis is related to undelayed diagnosis and appropriate surgical repair in the case of proximal involvement
of the aorta; affection of distal segments of the aorta may call for individualized therapeutic approaches favoring
endovascular in the presence of low-perfusion or imminent rupture, or medical management.

Keywords: Acute aortic syndrome; Intramural hematoma; Penetrating aortic ulcer; Aortic dissection; Emergency.

INTRODUCTION

In 1760, Dr. Nicholls was the first physician
to describe in autopsy acute aortic dissections
(AD) [1]. Over two centuries, there was
increasing interest and awareness of chronic
and acute aortic syndromes (AAS). The term
AAS comprises heterogeneous and life-
threatening aortic diseases with similar
symptoms but different demographic, clinical,
pathological, and survival characteristics
[2,3]. AAS includes:
atherosclerotic aortic ulcer (PAU), intramural

penetrating

aortic hematoma (IMH), and the classic aortic
dissection (AD).

In emergency medicine, the importance of
early diagnosis and management of AD is

well considered. It is well known as a survival

predictor. Although the chest pain of AD is
widely  suspected and recognized, less
consideration has been given to the presentation
associated with other aortic pathologies.

In this article, we report three observations of
AAS showing the similarities and the differences
between AD, IMH, and PAU of the ascending
aorta.

OBSERVATION 1

A 52-year-old man with a history of diabetes
and untreated hypertension presented to the
emergency department (ED) with tingling chest
pain and paresthesia of the lower right limb.
Examination at admission found: tachycardia at
108 beats per minute (bpm), polypnea at 20
cycles per minute (CPM), and symmetrical

170/100mmHg blood pressure (BP) in both
104



mailto:asouayah7@gmail.com

upper limbs. Cardiac and pulmonary auscultation
was without abnormality. Peripheral pulses were
present and symmetrical to both upper limbs.
Examination of the right lower limb showed
paleness and coldness of the right foot with an
abolition of the right pedal and back-tibial pulses
compared to those of the left lower limb. The
(EKG)

tachycardia with an under-shift of ST-segment of

electrocardiogram showed  sinus
1 mm below. The diagnosis of acute ischemia of
the right lower limb was retained. But given the
associated chest pain, the diagnosis of AD was
suspected. Antihypertensive treatment was
administered with analgesic treatments.

Aortic CT exploration showed a type A
dissection beginning upstream of the left
subclavian artery (Figure 1) and extending to the
abdominal aorta, superior mesenteric artery, and

the right common iliac artery (Figure 2).

Figure 1: Aortic CT exploration showed a type A
dissection beginning upstream of the left subclavian
artery

Tunisian Journal of Emergency Medicine December 2022 - Volume 2 — Issue 2

Right common iliac artery

Figure 2: Extending of the dissection to the abdominal
aorta, superior mesenteric artery, and the right common
iliac artery

The patient was transferred to the cardiothoracic
surgery department. Conservative treatment was
decided with a good clinical course at three
months.

OBSERVATION 2

A 60-year-old man with a history of hypertension
and type B aortic dissection for which he
underwent surgery (he had a prosthesis in the
thoracic descending aorta) presented to the ED
for severe thoracic pain for three days followed
by paresthesia of the right lower limb since 1 day.
Admission examination found: blood pressure of
130/60 mmHg, a pulse at 70 beats/min, polypnea
at 25 CPM. The blood pressure was symmetrical
in the two upper limbs and the peripheral pulses
were present. But, the right lower limb had
weaker pulses compared to those of the left lower
limb. The EKG was

repolarization or

normal with no
conduction  disturbances.
Exploration by aortic angiography showed a
permeable prosthesis of the descending thoracic

aorta and a type B aortic dissection of the
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terminal thoracic and high abdominal aorta
upstream of the emergence of the celiac artery
which is of normal caliber. The patient received
intravenous antihypertensive therapy until strict
control of the BP. He was referred to his surgeon
with a favorable outcome up to three months of
follow-up.

OBSERVATION 3

A 70-year-old man with a history of hypertension
and type B aortic dissection (AD) presented to
the ED with tingling chest pain for 24 hours.
Examination at admission found: HR at 70 bpm,
polypnea at 20 CPM, and asymmetrical blood
pressure (110/60 mmHg) in both upper limbs.
Cardiac and pulmonary auscultation was normal.
Blood pressure was symmetrical in the two upper
limbs and the peripheral pulses were present and
symmetrical. The EKG showed tall T waves in
anterior leads. Given the normality of cardiac
markers, no change in repeated EKGs, and the
previous AD, the diagnosis of recurrence of AD
was suspected and an analgesic treatment was
initiated.

Aortic CT exploration showed an aneurysmal
thoracic descending aorta containing an intra-
mural hematoma extended to the supra-renal
aorta. The patient was referred to a thoracic
surgery department.

DISCUSSION

The term AAS was first reported by Vilacosta et
al. [1, 3] in 1998. It refers to a heterogeneous
group of conditions that cause a common set of
signs and symptoms, the foremost of which is

aortic pain.
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In a review of 464 patients from the International
Registry of Acute AD (IRAD), two-thirds were
male with a mean age of 63 years. Women were
less frequently affected by acute aortic dissection
and significantly older than men with a mean age
of 67 years [3].

The main risk conditions for AAS are
hypertension, atherosclerosis, and a history of
cardiac surgery as described in observation 2.
The pathophysiology of AAS is well described:
all mechanisms weakening the aortic media
layers lead to higher wall stress. This wall stress
can induce aortic dilatation and aneurysm
formation, eventually resulting in intramural
hemorrhage, aortic dissection, or rupture
(Figure 3).

Intramural
Hematoma

Aortic Penetrating
Dissection Ulcer

Figure 3: Schematic of aortic dissection (left),
penetrating ulcer (middle), and IMH (right).

When classifying the AAS, the most confusing
element is the similarity of presentations: acute
onset of severe chest or back pain. The pain may
be described as tearing, ripping, migrating, or
pulsating.

Various diseases may also cause this striking
presentation, including

trauma,  pseudo-

aneurysm, and ruptured  atherosclerotic
aneurysm.

Acute Aortic Dissection (AAD)

AD is the most common aortic emergency (70%

of AAS) [3] and occurs when a tear develops in
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the aortic intima (inner aortic wall layer)
allowing blood to pass between the aortic wall
layers creating a false tract between the intima
and the media (middle layer) or adventitia (outer
layer). The dissection can progress in a
retrograde or an antegrade fashion and cause
complications

including  aortic  rupture,

pericardial tamponade, aortic valve
regurgitation, acute coronary syndrome, acute
neurological syndrome, renal failure, and bowel
or limb ischemia [4-6]. AD is classified
according to the location and extent of
involvement of the aorta. In the Stanford
classification of aortic AD, type A involves the
ascending aorta while type B does not involve the
ascending aorta. In De Bakey classification, type
I involves the ascending aorta, aortic arch, and
descending aorta. De Bakey type Il AD involves
only the ascending aorta while De Bakey type 111
is confined to the descending aorta.

Intramural Hematoma

IMH originates from a ruptured vasa vasorum in
the medial wall layers. The bleeding into the
medial layer forms the hematoma. This may lead
to infarction of the intima and a tear causing
aortic dissection [7]. IMH represents up to 20%
of AAS [7, 8]. Miming AD, the IMH can also
extend along the length of the aorta either
anterogradely or retrogradely. Ascending aortic
IMH will present with chest pain while
descending IMH may present with back pain or
abdominal pain. It is not possible to differentiate
aortic IMH from AD clinically as it needs

imaging to confirm and exclude dissection.
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Penetrating Atherosclerotic Ulcers (PAU)
PAUs are deep ulcerations of atherosclerotic
plaques penetrating the intima. These can lead to
AD or IMH [9]. These ulcers can deepen and
result in aortic perforation with catastrophic
results. Penetrating ulcers, like intramural
hematoma, need imaging studies for
documentation. More and more cases of
penetrating ulcers of the aorta are being
documented with the widespread use of multi-
slice computerized tomographic aortograms.
PAUs are often found in the descending aorta.
Diagnostic Strategies

Several imaging techniques have been used in the
detection and assessment of patients with AAS.
Computed  tomography  (CT), magnetic
resonance  (MR), and
(TOE) can

echotomographic images that help to elucidate

trans-esophageal
echocardiography obtain
the anatomy pathology of these particular
syndromes.

Based on the IRAD guidelines [10], contrast-
enhanced spiral CT scanning, TEE, and MRI are
all extremely accurate in the diagnosis of acute
aortic dissection.

Selection of a diagnostic test for suspected aortic
dissection requires consideration of both the
information required and the access to and
experience with the imaging modality at the
institution.

In IRAD, CT-scan was used most frequently as
the first test in 61% of cases, and TTE or TEE
was used as a secondary technique in 56% of the
cases. An average of 1.8 methods was used to

diagnose acute AD.
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CONCLUSION

Much has been learned about the risk factors,
clinical ~ characteristics,  diagnosis,  and
management of acute AD over the last decade.
Technological advances in imaging techniques
and a better understanding of the pathobiology of
acute AD have led to the discovery of variants of
aortic pathologies now called AAS. Furthermore,
several surgical and percutaneous treatment
strategies are continuing to improve and evolve.
As a result of knowledge and interest in this area,
the outcomes of patients treated for AAS have
improved.
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Abstract:

Introduction: Traditional medicine often employs medication therapies involving the use of herbs and
animal parts. These knowledge traditions are commonly orally communicated. The misuse of these
therapies can be dangerous.

Case report: We present the case of a toxic effect of a widely used herb; Orchis Satyrium. The patient
had presented a multiple organ dysfunction syndrome.

Discussion: This case reports an unexpected presentation of a widely used herb in traditional medicine.
Various species of the genus Orchids have frequently been used in black magic. The use of these herbs
can be dangerous; thus, the physician has to be aware by these practices in atypical presentations.

Keywords: Salep; Mascula; Medicinal Herb; Orchid; Poisoning

INTRODUCTION

The use of herbs in traditional medicine is still
common in several areas of the world. We report
the case of a deadly intoxication by a widely
used herb in traditional medicine.

CASE PRESENTATION

A 25-year-old male presented to the emergency
department at 7.00 am. He had been complaining
from acute abdominal pain, with vomiting, for a
few hours. He had no diarrhea. The patient
described his pain as severe, colicky, with no
exacerbating or relieving factors, and associated
with non-bloody, nonbilious emesis. He had no
medical past history. He was a lifelong
nonsmoker and non-alcoholic.

The case history began one month before the
admission. The patient consulted a general
practitioner for the same complaints. He was
treated by proton pump inhibitors (PPIs) but

there was no amelioration. Six hours prior to his

admission to the ED, he felt dizzy and weak.
On admission, the  physical examination
found signs of respiratory  distress
(respiratory rate:22 cpm; oximetry:89%), and
of shock (blood pressure:70/40 mmHg;
tachycardia: 100bpm; oliguria). The patient
was conscious with pinpoint pupils. He had
fever (T°=38.5°C) and diffuse abdominal
tenderness, especially in the epigastric area.
An electrocardiogram showed a sinus
tachycardia.

Initial laboratory tests showed leukocytosis
(19000 c¢/mm3), acute renal failure (urea:6.8
mmol/L; creatinine:160 pmol/L), metabolic
acidosis (pH:7.23; PaC02:37.5 mmHg;
HCO3-:15.2; mmol/l BE: -11.6). There were
no liver or pancreatic blood test anomalies.
Sepsis was suspected by the medical staff;
Peritonitis was the major probable cause.
The initial management started with a fluid
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perfusion (2 bolus of 20 ml/Kg of intravenous

normal saline). Noradrenaline was then
administered to restore the hemodynamic state.
Broad-spectrum antibiotics were promptly
administered to treat possible abdominal
infection and an abdominal computed
tomography (CT) was performed; it was normal.
The Chest X-ray and bacterial urine culture were
normal.

As the patient’s shock persisted, a bed-side
transthoracic echography was performed. It
showed acute heart failure with low LVEF at
15%, global akinesis, and dilation of the 4
cavities. There were no valvular pathologies.

A toxicological etiology was suspected;
therefore, basic toxicological tests were

performed and returned negative
(Benzodiazepine, Anti-depressors, Paracetamol,
Ethanol, Methanol).

Meanwhile, the patient’s clinical condition
deteriorated; he began to alter his consciousness
state (Glasgow Coma Scale Score=12), with
neither focal neurologic deficits nor clinical
meningeal syndrome. Our decision was to
intubate the patient and we had to add
dobutamine in order to increase the arterial blood
pressure and improve tissue perfusion.

Despite our prompt management, his state
deteriorated. The multi-organ failure syndrome
persisted. In addition to the aforementioned
dysfunctions, he developed a liver failure and
thrombocytopenia.

Forty-eight hours after admission, his wife
reported that she put Orchis Mascula in his food

3 times over a period of three months but she did
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not give precisions about the quantities.
However, there were no specific toxicological
tests available to confirm her allegations. Four
days later, he was transferred to the intensive care
unit for hemodialysis.
A bedside echocardiography was performed and
showed an improvement of the LVFE (40%) and
regression of the cavities’ dilation. Nonetheless,
there were also signs of pulmonary embolism.
The patient died on the same day.
DISCUSSION
This case reports an unexpected presentation of a
widely used herb in traditional medicine. Orchids
are known for their medicinal value. It is believed
that the Chinese were the first to cultivate,
describe and use orchids as early as 200 BC (1,
2, 3, 4). Orchids are represented by about 30 000
wild species — i.e., one tenth of the plant species
of the Planet. In Tunisia, the known species is
called Orchis mascula. The male orchis (Orchis
mascula), also called Male Satyrion or Satyrium,
is a species of European terrestrial orchids (5, 6).
It is characterized by the presence of two tubers
which resemble testicles from which the original
Greek name was derived, "Orkhis". Orchids
today populate all the continents of the globe,
except for extreme regions such as arid deserts or
polar areas. Their numbers are now in constant
decline not only because of environmental
changes but also due to excessive picking of this
plants’ flowers and/or tubers.
In some Arab-speaking countries, namely in
North Africa, the two tubers are called "The
Living and the Dead" (El-hayya u-I-miyta). One
of the tubers is larger than the other. It will
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produce the next inflorescence (the living), while
the other, which is smaller and desiccated, has
already produced a flower (the dead).

In other parts of the Arab world, these tubers are
called khusa-th-tha'-leb which means "fox
testicles," abbreviated later into “salep”, "sa'leb"
or "sahlep” by non-Arabic-speaking users (1).
All the parts of the plant can be used in traditional
medicine. The tubers seem to be the most used
part of Satyrium (1). Allegedly, the tubers, rich
in starch and very digestible, were turned into
powder and used as an alternative drink for
coffee or administered to children and
convalescents in  England, Turkey and
throughout the Middle East in the 17" and 18"
centuries. It was also used as a remedy for mouth
ulcerations or paralytic affections, a mucolytic,
or as an astringent. The Romans prepared drinks
made from orchids’ tubers. The “living” tuber,
taken in water, was thought to be a powerful
aphrodisiac to restore man's virility. Nowadays,
it is still used for this lust-inducing effect. The
“dead” tuber, however, is thought to have the
opposite effect and is considered to be an
anaphrodisiac. Various species of the genus
Orchids have frequently been used in black
magic and in the making of philters of love, as
suspected in our case. Due to the oral
transmission of the dosages, the use of these
herbs can be dangerous; thus the physician has to
be aware by these practices in atypical
presentations.
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