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Abstract
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Background: The Upper Gastrointestinal Endoscopy (UGE) represents the most common endoscopic morality and it is usually made 
with conscious sedation. Among the adverse events of this procedure, the cardiovascular events are the most relevant, comprising 
around 60% of overall events. It is known that some adverse events are related to patient’s risk factors, such as obesity, age and pulmo-
nary disease. Thus, considering the importance of risk factors and their impact in the morbimortality related to the procedure, the aim 
of this study is to know the epidemiological profile of the patients that need an endoscopy in Brazil. 

Methods: It is a sectional study with an aleatory sample of 974 patients that was submitted to an elective UGE in the period of January 
of 2013 and June of 2013. A questionnaire was applied to each individual. 

Results: The average age of the study was 40,88 years old, with 11,50% being over 60 years old. The body mass index (BMI) average was 
26,21 kg/m2 among which 53,18% of the interviewed could be classified as overweight or obese. The morbidities founded were high 
blood pressure (N = 152); other cardiac diseases (N = 35); respiratory diseases (N = 599); diabetes mellitus (N = 43); thyroid diseases 
(N = 68). The most used drugs were benzodiazepines (4,93%) or other psychiatric drugs, comprising 11,59%. The use of alcohol was 
mentioned by 37,39% and 5,54% were smokers. Only 19,40% amongst the patients did not mention any comorbidity or risk factor to 
the procedure.

Conclusion: Considering the endoscopy and the sedation involved in the procedure, knowing the demographic and epidemiological 
differences between populations are of special importance, since they are related to the cardiorespiratory adverse events that can oc-
cur during and after an UGE. The conclusions of this study should be interpreted considering that it was made in an ambulatory unity.
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Introduction

With its remarkable accessibility, the gastrointestinal tract, perhaps more than any system in the body, was particularly benefited by 
the endoscopic approach. In comparison with the contrasted radiological exams, the main advantages of endoscopy in the evaluation of 
diseases of the digestive tract are direct visualization, resulting in a more accurate and sensitive assessment of mucosal lesions, the abil-
ity to obtain biopsy specimens of the lesions found and the possibility of carrying out therapeutic interventions. These advantages make 
upper gastrointestinal endoscopy (EDA) the procedure of choice in most cases where there is a suspicion of lesions seen in the upper 
digestive tract light [1]. Portraying its importance, studies from the 1990s showed that more than 10 million endoscopic procedures were 
performed annually in the United States of America for several reasons [2].

EDA represents the endoscopy method most used by patients, with an estimated frequency of 8.6 per 1,000 inhabitants [3]. In gen-
eral, the procedure is performed under conscious sedation, [4] which results in the greater diffusion and acceptance of this technique, 
generating greater satisfaction of the patient and the endoscopist physician [5,6]. However, EDA is not without risks, and there is a slight 
increase in morbidity and mortality associated with the use of sedation [7] Therefore, when using any sedative or medication similarly, it 
becomes safer that this is done by another doctor, keeping the endoscopist focused only on his examination, thus avoiding the exposure 
of unnecessary risks to the patient.

Large studies report a frequency of adverse effects, ranging from 1 in 200 procedures to 1 in 10,000, as well as mortality rates from 
0 to 1 per 2000 [8-12]. The variability in adverse event rates reported in this procedure can be attributed to the data collection method, 
studied population, post-procedure follow-up duration, definition used to classify adverse effect, among other variables [13]. In addition, 
most publications are based on data collected only in the immediate periprocedural period; therefore, the rate of adverse effects and 
mortality may be underestimated by these data [13,14].

The adverse effects of the procedure are mainly attributed to cardiorespiratory complications, infections, perforation and bleeding 
[15,16] and cardiorespiratory events account for the largest share, representing about 60% of the adverse effects of EDA when related to 
sedation and analgesia [8-11,18]. Furthermore, it is known that cardiopulmonary events related to sedation have predictors related to the 
patient, unlike the other adverse effects of EDA, which are related to the procedure to be performed [17]. The most common predictors 
are aspiration, hypoventilation/respiratory depression, airway obstruction, hypoxia, cardiac and hemodynamic complications, as well as 
cardiac arrhythmias [19]. Some of the known risk factors for the occurrence of adverse effects after EDA are shown in table 1 [20].

Risk factors (OR)*
Age 1.02/ano
ASA 1.8/3.2/7.5(ASAIII/IV/V)

APACHE II 12
Lung disease -
Heart disease 5.2 (para IM** recente)

Obesity 1.5 para hipoxemia
Hospitalized patient 1.5

Supplemental oxygen 1.2
Trainee involvement 1.3

Table 1: Risk factors predictive of adverse cardiorespiratory effects related to  
endoscopic procedures. 

*: Odds ratio. **: Myocardial infarction. 
Source: Adapted from Identifying and reporting risk factors for adverse events in endoscopy. Part I: cardiopulmonary events, 2011.
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It must be considered that the response to sedation is individual, making each patient need different levels of sedation for the same 
procedure [4]. In view of this, the American Society of Gastroenterology (ASGE) has proposed a list of questions and aspects in the physi-
cal examination that should be investigated in patients who will undergo endoscopy, with an emphasis on problems related to sedation: 

•	 Abnormalities in the main physiological systems.

•	 Snoring, stridor or sleep apnea.

•	 Drug allergies, medications in use and potential drug interactions. 

•	 Previous adverse reactions to sedatives or anesthetics and 

•	 Use of tobacco, alcohol or others [21].

Considering the importance of the known risk factors in the possible outcomes of patients undergoing endoscopy with sedation, and 
their effects on the general morbidity and mortality of the procedure, the present epidemiological work is justified to outline the profile 
of the patient who undergoes EDA in the Brazil in a health facility for short stay procedures (independent hospital unit), which is in great 
demand in the city of Belo Horizonte.

Methodology

The cross-sectional study was carried out with a sample of 974 patients, carried out between January 2013 and June 2013. The se-
lected participants were patient candidates to undergo EDA on an elective basis and on an outpatient basis, in an independent clinic, 
considered by the CFM resolution No. 1,886/2008, a type II unit [22]. The participation of patients was optional after an invitation, and 
after signing the Free and Informed Consent Form, the survey questionnaire was filled out. The study excluded participants who did not 
complete the entire questionnaire or did it in an inappropriate or incomprehensible way to researchers, and those who opposed partici-
pating. The questionnaire was completed by the patient himself.

The variables evaluated were age, height, weight, smoking and drinking habits, use of illegal substances, hypertension, diabetes, heart 
disease, respiratory diseases, thyroid diseases, allergies, use of medications, surgeries, anaesthesia and previous hospitalizations.

It was also asked if the patient was undergoing medical follow-up and if the last laboratory tests had been done more than a year ago. 
Data analysis was performed with the results of percentage, average and standard deviation. The research was approved by the Ethics and 
Research Committee of the Medical Sciences Faculty of Minas Gerais/University Hospital of Medical Sciences.

Results

The total of questionnaires analysed was 974, completed in 2013. Of these, 608 (64.42%) belonged to women and 366 (35.58%) to 
men. The most prevalent age group was under 60, with an average of 40.88 (standard deviation of 15.28), as shown in table 2.

Age range (years) Number of patients Percentage
< 60 845 86.76%

60 - 69 80 8.21%
70 - 79 33 3.39%

80 16 1.64%

Table 2: Distribution of patients according to age group.
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The Body Mass Index (BMI) was distributed according to the classification of the Brazilian Society of Obesity [23] (See table 3). The 
group with normal weight was the most prevalent, with 437 patients (44.87%). The mean BMI was 26.21 (kg/m2) (standard deviation of 
5.43) with a minimum value of 15 and a maximum of 53.

IMC Number of patients Percentage
< 18 19 1.95%

18 - 24.9 437 44.87%
25 - 29.9 332 34.09%
30 - 34.9 112 11.49%
35 - 39.9 45 4.62%

> 40 29 2.98%

Table 3: List of patients according to weight and BMI (kg/m2).

The comorbidities found included systemic arterial hypertension (SAH) (N = 152); other heart diseases (N = 35); respiratory diseases 
(N = 599), which include asthma (N = 72), sinusitis (N = 256), rhinitis (N = 233), bronchitis (N = 32), past tuberculosis (N = 2), and others 
not specified (N = 4); diabetes mellitus (N = 43); thyroid disease (N = 68), with hypothyroidism being the most prevalent (N = 50 versus 
N = 6 in hyperthyroidism), despite 12 cases of unspecified thyroid diseases; psychiatric illness (N = 24) and immunological illness (N = 
1). The most common ones were, therefore, respiratory diseases (61.50% of the total number of patients) and SAH (15.60% of the total 
number of patients) (Graph 1).

Graph 1: Incidence of diseases in candidates for EDA in an outpatient unit.
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Regarding the presence of allergies or intolerances, the most commonly found were dipyrone (N = 21), metoclopramide (N = 18), 
crustaceans (N = 26), insect bites (N = 80), sulfa (N = 17) and penicillin (N = 43) (Table 4). It is important to note that allergies to iodine 
(N = 9), egg (N = 3), contrasts (N = 2; without specifying their nature), midazolam (N = 1), promethazine (N = 1), formaldehyde (N = 1) 
and morphine (N = 1).

Allergy Absolute number
Insect bite 80
Penicillins 43

Crustaceans 26
Dipyrone 21

Metaclopramide 18
sulphonamide 17

Table 4: Most prevalent allergies and/or intolerances.

The drugs used by patients and reported were from different groups, as can be seen in table 5.

Medicine User Number Percentage
IBP 138 14.17%
ISRS 60 6.16%

Hypnotics 52 5.54%
Beta blocker 42 4.31%

Diuretics 40 4.11%
Thyroxine 40 4.11%

BRA 38 3.90%
Outros antidepressants 23 2.36%

ECA 21 2.16%
Antibiotics 21 2.16%
Metformin 21 2.05%

Anticonvulsants 13 1.33%
BCC 13 1.33%

Corticosteroids 9 0.92%
Antidepressants 7 0.72%

Insulin 6 0.62%
Beta 2 agonist 6 0.62%
Antipsychotics 4 0.41%

Sibutramine 4 0.41%
Propafenone 1 0.10%
Barbiturates 1 0.10%
amiodarone 1 0.10%

Table 5: Medicines used by patients. 
Caption: SSRI: Selective Serotonin Reuptake Inhibitor; PPI: Proton Pump Inhibitor; BCC: Calcium Channel  

Blockers; ACEI: Angiotensin-Converting Enzyme Inhibitor; BRA: Angiotensin II Receptor Blockers.
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The prevalence of smokers was 5.54% (N = 54). In addition, 0.72% (N = 7) reported smoking up to six months before, 0.92% (N = 9) 
quit between six months to a year, and 6.67% (N = 65) quit more than one year. Regarding alcoholism, the prevalence was 37.99% (N = 
370). However, this habit has not been quantified. Eleven patients reported using illicit substances, without specifying them  (Graph 2).

Graph 2: Prevalence of alcoholism, smoking and illegal substances (not specified) in the studied population.

 The passage through surgeries and some type of anaesthesia in the past was found in 720 questionnaires (73.92%), ranging from local 
anaesthesia and simple procedures, such as tooth extraction, to major surgeries under general anaesthesia. 378 patients with previous 
hospitalization (38.81%) were also found. After analyzing the comorbidities, which were considered to be risk factors for the occurrence 
of adverse effects during EDA, it was possible to bring together the participants in the groups: those who had only one comorbidity, two 
or more, or none (See table 6). However, this study did not address a quantitative assessment of alcohol intake, and any intake reported 
by the patient was considered a risk factor. The risk factors considered were the most reported in the literature.

Risk factor Number of patients Percentage
Age > 60 years 113 11.50%

Overweight 518 53.18%
Use of benzodiazepines 48 4.93%
Neuropsychiatric use 113 11.59%

Alcohol 370 37.39%
Smoking 54 5.54%

HAS 152 15.60%
DM 43 4.40%

Heart Disease 35 3.60%
Allergy 3 0.30%

Penicillin allergy 43 4.40%
Presence of 1 risk factor 332 34.09%

Presence of 2 or more risk 
factors

453 46.50%

No risk factors 189 19.40%

Table 6: Main comorbidities and/or risk factors for adverse effects during EDA. 
The amount of alcohol ingested was not considered, since there was no qualitative or quantitative research on this data.
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Discussion

In this study, we covered patients who underwent EDA without restriction as to the indication or outcome of the procedure. We only 
sought to gather data from the literature as independent risk factors for the endoscopic procedure and, mainly, for analgesia and sedation, 
with the aim of alerting the performers about possible adverse effects (AEs), mainly cardiovascular, approaching this population sample.

From the population group studied, 974 cases were considered eligible for the study, after analysing the questionnaires; predomi-
nantly female (64.42% vs. 35.58%) and under 60 years old (86.76%). There is no data in the literature comparing the studied sample, but 
another epidemiological study carried out with patients undergoing low digestive endoscopy also showed a predominance of females, 
with a mean age of 54.55 years [24].

The present study found 8.21%, 3.39% and 1.64% of patients aged 60 to 69 years, 70 to 79 and over 80 years respectively, totalling 
13.24% of elderly patients who underwent the endoscopic procedure.

No scientific evidence was found to counter the epidemiological data found in this study, but it is believed that the number of elderly 
patients who undergo endoscopic procedures is increasing, following the growth of this portion of the population in Brazil [25].

Age should be a reason for special attention, since the elderly are more sensitive to drugs used in anesthesia and are at greater risk 
with the use of these substances for a variety of mechanisms: oxygen saturation naturally declines with aging, for several reasons, as well 
as a worsening of the ventilation-perfusion ratio; central cardiorespiratory reflex responses secondary to hypoxia and hypercapnia are 
reduced and slowed; central nervous system depressants (narcotic and non-narcotic) produce a more severe depression of the respira-
tory system, which increases the occurrence of transient apnea, in addition to a greater risk of aspiration by increasing the threshold at 
which the glottal reflex occurs.

It is also noted that the decrease in the mechanisms of renal and hepatic clearance of these drugs causes a prolongation of their action 
in the elderly, which also increases the occurrence of AE [26].

In relation to BMI, 53.18% of the studied group were overweight, according to the classification made by the WHO, of which 34.09% 
were pre-obese, 11.49% obese I, 4.62% obese II and 2.98% obese III. The increase in BMI is also considered an independent risk factor 
for the occurrence of adverse effects related to sedation, especially respiratory.

The American Society of Anaesthesiology considers that these patients are prone to airway collapse, being more susceptible to respira-
tory depression and the effects of sedatives, opioids and inhaled anesthetics on the airway [20,27,28] therefore, it should be given special 
attention to this population, since the majority is above the ideal weight.

Recently, several studies have emphasized obstructive sleep apnea and hypopnea syndrome (OSAHS) as an independent risk factor for 
adverse cardiorespiratory effects related to sedation in endoscopic procedures [29,30].

In the study by Paresh., et al. no relationship was found between the Stop-Bang score (used to predict obstructive sleep apnea with 
sensitivity of 83.6% for mild and 92.9% to 100% for moderate to severe, when the cut was greater than or equal to 332) and the occur-
rence of adverse respiratory effects. However, increased BMI, age, smoking and higher doses of propofol were found to be independent 
risk factors for the occurrence of adverse cardiorespiratory effects.

In this study, there was a prevalence of 5.54% of smokers, despite not having been informed of the smoking burden; however, the 
questionnaire to predict the prevalence of OSAHS in the population studied was not applied.
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Regarding the use of medication, the routine use of hypnotics was documented in 5.54% (N = 52), the use of neuropsychiatric drugs 
was found in 10.37% (N = 101) and that of alcohol in 37.99% (N = 370). Alcohol abuse, regular use of benzodiazepines or opioids, and 
neuropsychiatric medications [33] may require an increase in the required dose of medication in EDA, which could also cause an increase 
in levels considered safe for conscious sedation. In addition, the patient’s phenomenon of tolerance to sedation may generate greater dis-
satisfaction, incomplete examination, and possible lower adherence to recommendations for future endoscopic examinations [34].

Regarding the presence of comorbidities, the prevalence of systemic arterial hypertension (SAH) was 15.6%; other heart diseases 
3.6%; respiratory diseases, 61.5%, which include asthma 10.6%, sinusitis 26.3%, rhinitis 23.9%; diabetes mellitus 4.4%; thyroid disease 
7%, with hypothyroidism being the most prevalent (5.1%).

One study analysed the following risk factors for the occurrence of hypoxemia in the population undergoing endoscopy: SAH (odds 
ratio: 2.28; 95% CI: 1.44 - 3.60; P = 0.0004), diabetes mellitus (odds ratio: 2.37; 95% CI: 1.29 - 4.34; P = 0.005), heart disease (odds ratio: 
1.97; 95% CI: 1.06 - 3.68; P = 0.0325) [27].

Serious and acute changes, such as myocardial infarction, vasovagal reaction, arrhythmias and congestion due to heart failure, al-
though infrequent, have an increased incidence in the population with other underlying diseases (especially ASA 3 or more) [35].

In this study, the most described allergies were insect bites (8.2%) and penicillin (4.4%). These are not related to the risk of adverse 
events with sedation but represent a potential risk when the need to use prophylactic antibiotic therapy that contains penicillin or similar 
[35]. Although rare, serious reactions can occur during sedation or anaesthesia, and may vary from a local reaction to others of a systemic 
nature. In the series of this study, 80.59% of the patients were found with at least one of the risk factors already discussed.

Conclusion

Population demographic changes, in particular aging, the increasing prevalence of obesity and substance abuse, lead to changes in 
approach methodologies in all areas of medicine. Considering endoscopy and the sedation involved, attention to these population varia-
tions is especially important, since they are directly related to the increased probability of occurrence of adverse cardiorespiratory effects 
during and after the procedure, especially considering that the majority this population has at least one of the risk factors mentioned in 
the literature for their occurrence.

The conclusions of this work must be understood in the light of an independent outpatient unit. Therefore, there may be a bias of 
possible underreporting in relation to the population that undergoes EDA in hospital units, due to a greater possibility of comorbidities 
in hospitalized patients. More studies are needed to get to know the general population, considering the new publications to address 
variables not covered in the present study.
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