


Severe exacerbation of asthma in the Emergency Department of the Albert Royer Children's Hospital in Dakar: a retrospective study.


Abstract  :
Introduction
Asthma is a multifactorial disease of the lower respiratory tract. It is also the most common chronic disease in children. It is a chronic inflammatory disease of the airways. In Senegal, the overall prevalence of asthma remains unknown. To update data on asthma exacerbations in the emergency department, we conducted this study in the emergency department of the CHNEAR hospital in Dakar. The objective was to describe the epidemiological, clinical, therapeutic, and prognostic aspects.
Methodology
This was a retrospective descriptive study conducted over a one-year period, from January 1st to December 31st, 2022, in the Emergency Department (ED) of the Albert Royer Children's Hospital in Dakar. All children presenting with a severe acute asthma exacerbation were included in the study. Incomplete records were excluded. Data were collected using a questionnaire from the hospitalization records. We used Microsoft Excel 10 for data collection and analysis.
RESULTS
During the study period, 1621 patients were hospitalized in the emergency department, including 60 for severe exacerbations (a prevalence of 3.7%), of whom 7 had incomplete and unusable medical records. A total of 53 patients were included and constituted our study population. The male-to-female ratio was 1.21. The mean age of the patients was 40 months.
Among our patients, 34 or 64% came from the peripheral areas of Dakar.
Among our patients, in 31 (58.5%) the onset of symptoms was nocturnal, and in 6 patients (11.3%) the symptoms began during the day. Of our patients, 17 (32%) had started treatment at home.
Among our patients, 51 or 96% presented with polypnea and 49 or 92% with tachycardia, hypoxemia was present in 43 patients or 81%.
In our study, respiratory distress was found in 100% of patients
A chest X-ray was performed in 44 patients, or 83%.
Among our patients, 100% had received nebulized salbutamol treatment. Betamethasone was administered to 37 patients (70%), and magnesium sulfate to 8 patients (15%).
The outcome was favorable in 100% of patients without hemodynamic or respiratory complications. The average length of hospital stay was 3 days.

Conclusion: Asthma is the most common chronic condition in children; its diagnosis and immediate management of exacerbations should be within the reach of every practitioner.
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Introduction :
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Asthma is a multifactorial disease of the lower respiratory tract . It is also the most common chronic disease in children. It is a chronic inflammatory disease of the airways. According to the World Health Organization (WHO), more than 300 million people worldwide are affected [1]. The literature reports 50 million people with asthma in Africa [2]. In the ISAAC (International Study of Asthma and Allergies in Childhood ) data, the prevalence of asthma varied between 1% and 36% [3]. Senegal was not included in these studies, so its overall prevalence of asthma remains unknown. However, Ba [4] found a prevalence of 2% at CHNEAR, and ISAAC data [5] in Dakar schools reported a prevalence of 16.38%. An increase in the frequency of acute asthma exacerbations in children at CHNEAR (Albert Royer National Children's Hospital) has been noted. This increased from 0.18% (from 2005 to 2015) [6] to 3.6% (from 2011 to 2016) [7].
The management of these exacerbations must be rapid and requires adherence to therapeutic guidelines. When done correctly, this reduces asthma-related mortality. The Emergency Department (ED) at CHNEAR, a national leader in the management of acute asthma exacerbations, receives children daily for asthma attacks, some of whom require hospitalization due to their severity. To update data on asthma exacerbations in the ED, we conducted this study at the CHNEAR Dakar ED. The overall objective was to describe the epidemiological, clinical, therapeutic, and prognostic aspects. The specific objectives were to determine the hospital prevalence of acute asthma exacerbations in the ED, to describe the clinical and therapeutic characteristics, and to evaluate the prognostic patterns.

[bookmark: _Toc159244495]Methodology
This was a retrospective descriptive study conducted over a one-year period, from January 1st to December 31st, 2022, in the Emergency Department (ED) of the Albert Royer Children's Hospital in Dakar. All children presenting with a severe acute asthma exacerbation were included in the study. Incomplete records were excluded. Data were collected using a questionnaire from hospitalization records. We used Microsoft Excel 10 for data collection and analysis. For quantitative variables, we calculated the mean, standard deviation, median, minimum, and maximum values. For qualitative variables, we extracted the frequencies and counts and created a graph. The severity of the asthma attack was assessed using the PRAM score. Hypoxemia was defined as a pulse oxygen saturation below 95% in room air. Vital signs were defined according to current international standards.

[bookmark: _Toc159244501]RESULTS
[bookmark: _Toc159244502]Epidemiological data
During the study period, 1621 patients were hospitalized in the emergency department, 60 of whom presented with a severe exacerbation, representing a prevalence of 3.7%. We collected data on 60 cases of severe acute exacerbation, 7 of which had incomplete and unusable records. A total of 53 patients were included and constituted our study population. The male-to-female ratio was 1.21. The mean age of the patients was 40 months (minimum 5 months, maximum 180 months), with a median of 24 months. The 13- to 59-month age group was the most represented, with 25 patients (47%), as illustrated in Figure 1.

[bookmark: _Toc159244169]Figure 1: Distribution of patients according to age group (n=53)

Of our patients, 34 (64%) came from the outskirts of Dakar, 34% from central Dakar, and 2% came from France. A peak in hospitalizations was observed during the month of October with 8 patients (15.09%), followed by 7 patients (13.21%) in August, as shown in Figure 2.

[bookmark: _Toc159244171]Figure 2: Distribution of patients according to the month of hospitalization (n=53)

[bookmark: _Toc159244508]Clinical aspects

Among our patients, 14 (26%) had a personal atopic condition, including 9 cases of rhinitis (17%), 2 cases of sinusitis (4%), 2 cases of eczema (4%), and 1 case of pollen allergy (2%). Of our patients, 25% (13) were receiving specialized asthma care; all were on maintenance medication, and 28% had a history of previous hospitalization for an asthma attack. Among our patients, 38 (72%) had a family history of asthma, and 19 (36%) had a family history of atopy.

Among our patients, in 31 (58.5%) the onset of symptoms was nocturnal, and in 6 patients (11.3%), symptoms began during the day. For the remaining 16 patients (30.2%), the time of onset was not specified. In 86.8% of our patients, the triggering factor was not identified. The identified triggering factors were ENT infections (4 cases), physical activity (1 case), inhaling incense smoke (1 case), and exposure to cold (1 case). Seventeen (32%) of our patients had started treatment at home. The types of treatment were salbutamol (16 cases), corticosteroids (9 cases), antihistamines (5 cases), analgesics/antipyretics (2 cases), and antibiotics (2 cases).
Respiratory difficulty, cough, and fever were the main functional signs observed, as illustrated in Table I.
[bookmark: _Toc159244226]Table I: Distribution of patients according to functional signs
	Functional Signs
	Number
	Percentage %

	Breathing difficulties
	53
	100

	Cough
	43
	81

	Whistling
	12
	23

	Rhinorrhea
	8
	15

	Chest Oppression
	7
	13

	Vomiting
	6
	11

	Feeding difficulties
	1
	2



Among our patients, 51 (96%) presented with tachypnea and 49 (92%) with tachycardia; hypoxemia was present in 43 patients (81%). Table II shows the distribution of children according to general signs






[bookmark: _Toc159244227]Table II: Distribution of patients according to general signs
	General Signs
	Number
	Percentage%

	Polypnea
	51
	96

	Tachycardia
	49
	92

	Hypoxemia
	43
	81

	Fever
	27
	51

	Pallor
	17
	32

	Dehydration
	8
	15

	Hustle
	8
	15

	Disorders of Consciousness
	2
	4

	Bradypnea
	2
	4

	Lethargy
	1
	2

	Cyanosis
	1
	2



In our study, respiratory distress was found in 100% of patients.
Table III shows us the distribution according to physical signs












[bookmark: _Toc159244228]Table III: Distribution of patients according to physical signs
	Physical Signs
	Number
	Size N=53
	Percentage%

	Respiratory Distress
	53
	53
	100

	Sibilants
	50
	53
	94

	Signs of Struggle
	49
	53
	92

	Crackling
	21
	53
	40

	Wheezing
	4
	53
	8

	Ronchis
	3
	53
	6

	Auscultatory Silence
	1
	53
	2



In our study, 40% or 21 patients had an ENT infection, distributed as follows: rhinitis (15 cases), tonsillitis (3 cases), laryngitis (2 cases), pharyngitis (1 case).

The comorbidities present were sickle cell disease (1 case), malnutrition (1 case), COVID-19 (1 case), and Down syndrome (1 case).
[bookmark: _Toc159244518]Paraclinical data
Of our patients, 43 (81.1%) had a complete blood count (CBC), with 28 cases of anemia. A blood ionogram was performed on 39 patients (73.5%), with 2 cases of hyponatremia. Blood glucose levels were assessed by capillary blood glucose measurement. There was 1 case of hypoglycemia. Arterial blood gas analysis was not performed on any of our patients.
A chest X-ray was performed in 44 patients, representing 83%. The abnormalities found are shown in Figure 4.

[bookmark: _Toc159244172]Figure 4: Distribution of patients according to chest X-ray abnormalities (n=44)
[bookmark: _Toc159244521]Therapeutic data
Of our patients, 100% received nebulized salbutamol in three 20-minute sessions over a one-hour period. Betamethasone was administered to 37 patients (70%), and magnesium sulfate to 8 patients (15%). Table IV below shows the distribution according to the other therapeutic methods administered.
[bookmark: _Toc159244234]Table IV: Distribution of patients according to other adjuvant methods
	Other Treatments
	Number
	Percentage%
	

	Monitoring
	53
	100
	

	Oxygen therapy
	53
	100
	

	IV Corticosteroid Therapy
	53
	100
	

	Infusion of Sg5 + Electrolytes
	45
	85
	

	Antibiotic therapy
	39
	74
	

	Magnesium Sulfate
	8
	15
	

	Filling with SSI
	3
	6
	

	Adrenaline
	2
	4
	


[bookmark: _Toc159244524]
Evolving data
Among our patients, the outcome was favorable in 100% of patients without hemodynamic or respiratory complications. The average length of hospital stay was 3 days (minimum 1 day; maximum 8 days) with a standard deviation of +/-1.

[bookmark: _Toc159244525]DISCUSSION
The limitations encountered in our study are represented by its retrospective nature. Indeed, the lack of certain data, particularly those relating to medical history, which were poorly documented or sometimes omitted from patient records, either through oversight or lack of investigation.

[bookmark: _Toc159244526]Epidemiological data
In our study, we obtained a prevalence of 3.7% of severe acute asthma exacerbations, similar to the data from Ba et al. with 3.6% [7] and higher than the data from Sow with 0.18% [6] in the same department. Meanwhile, Ndiaye in Senegal and Coulibaly in Mali obtained 1.42% [8] and 0.73% [9], respectively. In Morocco, Boubkraoui et al. [10] and in Algeria , Radoui , obtained higher prevalences than ours, with 34% and 49% of asthma exacerbations , respectively . However, Ba in Dakar and Ouedraogo et al. in Burkina Faso, in their studies on children followed up for asthma in a hospital setting, noted prevalences of 2% [4] and 0.51% [11], respectively.
Similarly, other studies conducted in the same department [7, 4, 6] note a clear increase in the prevalence of asthma even if they are not all concentrated on acute exacerbations.
This could be explained by the increase in air pollution due to rapid urbanization, and this would imply that the prevalence is much higher than that observed. We noted a male predominance with 55% boys versus 45% girls and a sex ratio of 1.21. This was reported in several studies on asthma exacerbations [7, 9, 8, 6], which found sex ratios of 1.3, 1.69, 1.9, and 1.36, respectively, and in France, where Fuhrman et al. [12] found that 61% of hospitalized patients for asthma exacerbations were boys. Our result differs from that of Boubkraoui et al. [10], who found 60% girls. In the literature, this male predominance of exacerbations before puberty has been demonstrated, with a reversal of the trend at puberty where more females are observed to experience exacerbations; the influence of sex hormones has been suggested to explain the difference [13]. In our study, the mean age of the patients was 3.33 years. Similar data to ours have been found in other series, such as those of Sow in the same department [6] with 3.7 years, Boubkraoui in Morocco [10] with 3.5 years, and Radoui in Algeria [14] with 3.2 years. However, this result differs from those of Ba et al. [7] (5.2 years), Coulibaly in Mali [9] (9 years), and Fuhrman in France [12] (7.1 years).
In our series, 77% of our patients were under 5 years old. Our results are similar to those found in other studies, where Sow and Ndiaye in Senegal and Boubkraoui in Morocco had observed in the same age group, respectively 65% [10], 52.2% [15] and 51% [10] of hospitalized children.
In light of these various results, young age appears to be a predictive factor for hospitalization for asthma. For example, Palma et al. [16] concluded, in their study analyzing predictive factors for hospitalization in children receiving standard treatment in an emergency department, that young age was a predictive factor for hospitalization. Others suggest that the frequent hospitalization of young children could be explained by the early onset of respiratory distress due to the small size of their airways [10, 12].
The majority of our patients (64%) came from the peri-urban area of Dakar, a result similar to that obtained by Sow [6], in which 69.66% of patients came from the same area. Increasing urbanization, as well as air pollution, could explain this. Ba et al. [7] correlated the incidence of acute asthma exacerbations with air pollutants, as did Touré et al. [17] in adult asthmatics.
In our study, we observed a peak in hospitalizations in October, followed by August and the months of March, April, and December. Sow [6], for his part, had observed two peaks in hospitalizations during the months of July and December; Coulibaly in Mali [ 9] had observed a peak during the month of December, and Boubkraoui in Morocco [10] during the months of May, September, and December.
These monthly variations can be explained by climatic changes during these periods and the influence of triggering factors. Indeed, the period from July to November corresponds to the rainy season, combining high heat and humidity that promote viral infections and pollen production.
The peaks observed in March, April and December, which coincide with the dry season, were correlated with the results of Ba et al [7] who had observed a higher frequency of asthma exacerbations during the dry season and by Touré et al [17] who had also made this observation in adult asthmatics consulting during on-call shifts for acute asthma exacerbation at the pulmonology clinic.
Indeed, they can be related to cold weather, the presence of dry wind, and dust, which promote viral infections as well as asthma exacerbations.

Clinical data
In our study, 25% of patients had specialized follow-up and all were on maintenance therapy. 28% had been previously hospitalized, similar to Sow's data of 17.97% [6] (slightly lower). Our results contrast with those of Coulibaly (49.5% [9]) and Fuhrman (57% [12]). In the literature, a recent history of severe exacerbation is a risk factor for recurrence within the same year, which explains patient readmissions [18].
26% of our study participants had a personal atopic condition, including 17% with rhinitis, 4% with eczema, 4% with sinusitis, and 2% with pollen allergy. Our results differ from those of Ba [4], who reported 34.9% with rhinitis and 6% with eczema, and those of Sow [6], who reported 53.9% with rhinitis. The association between asthma and atopy has been reported in various studies [19, 20], some of which highlight a relationship between severe asthma and the co-occurrence of one or more atopic conditions. The low rate observed in our study could be explained by the large number of patients (74%) for whom atopy was not specified.
A family history of asthma was found in more than half of the patients (72%), similar to Coulibaly's findings of 83.7% [9] (slightly higher), and a family history of atopy was present in 36% of patients. These data are similar to Coulibaly's findings of 28.8% [9]. In Ba's series [4], 83.4% of patients had a family history of asthma or atopy, but there was no correlation between the presence of atopy in patients and this family history. In the Tucson study , a family history of atopy was a risk factor for persistent asthma in childhood [21].

In our study, the time of symptom onset was specified in 37 patients (69.8%), with onset occurring predominantly at night (58.5%). Coulibaly [9] also reported a similar observation.
The triggering factors identified in our setting were ENT infections, sports activity, incense smoke inhalation, and cold weather. In the literature [18], the most frequently identified triggering factors are viral infections (rhinovirus) and exposure to a polluted environment and allergens. In our social context, the daily use of incense in homes can be a common triggering factor. In our study, data related to our patients' exposure to a polluted environment were not recorded in their files. Diop [5], in his study on environmental exposure factors in children and adolescents in a Dakar school setting, found that the majority of his study population had daily incense use (41.01%) and passive smoking (34.39%). However, in our study, we did not find any cases of exposure to tobacco smoke, and no significant effect was found between tobacco smoke and the occurrence of asthma attacks.
In our series, viral ENT infections were found in 13.2% of our patients and implicated as a triggering factor. However, these results differ from those of Boubkraoui in Morocco [10], who suspected it in 75% of patients. The role of viral respiratory infections and their relationship with exposure to allergens and pollutants has been defined in the occurrence of asthma exacerbations [22, 23], although in our study, no tests to confirm viral infection were performed.
One-third of the patients (32%) received home treatment consisting of oral or inhaled salbutamol (16 patients), corticosteroids (9 patients), antihistamines (5 patients), analgesics/antipyretics (2 patients), and antibiotics (2 patients). Although oral salbutamol is not recommended due to its systemic effects, it remains widely prescribed, a finding also noted by GAN in its phase I trial [24].
The main reasons for consultation were respiratory difficulty in all patients (100%) and cough (81%). Similar data have been found in other studies [9, 11, 6].
While the main physical signs observed were polypnea (96%), wheezing (94%), tachycardia (92%), hypoxia (81%), present in the majority of patients.
In our study, fever was associated in more than half of the patients (51%). This finding is higher than those of Sow and Tanoh et al., who found 24.71% [6] and 26.08% [25] respectively in their studies.
In our series, an ENT infection was associated in 21 patients, or 40%.

[bookmark: _Toc159244530]Therapeutic data
In our study, treatment consisted of monitoring, oxygen therapy, nebulization, IV corticosteroids, adrenaline, magnesium sulfate, mechanical ventilation, antibiotics, and adjuvant therapies (5% glucose + electrolytes, saline solution). The treatment of acute asthma exacerbations in acute care has been the subject of numerous publications and expert recommendations [26, 27, 28]. All emergency departments have protocols for managing asthma attacks.
Therefore, in our study, all patients received three one-hour nebulization sessions with salbutamol and IV corticosteroid therapy, predominantly betamethasone in 70% of patients. These results contrast with the data from Sow [6], where methylprednisolone was more prevalent in 47.2% of patients. Early systemic corticosteroid therapy is a significant factor in reducing the length of hospital stay for exacerbations [29]. This may explain its administration to all patients. They were also all receiving oxygen between nebulizations. The unavailability of certain glucocorticoids could explain the predominance of betamethasone. Ipratropium bromide and magnesium sulfate were administered to 53% and 15% of patients, respectively.
In our series, 74% of patients received antibiotic therapy. Our results are similar to those of Tanoh et al., with 84.05% [25] (slightly higher), and contrast with those of Sow, who obtained 48.31% [6] in the same department. This high rate of antibiotic prescription leads us to question its justification, as it is recommended in the literature for bacterial superinfections [27, 28].

Conclusion: Asthma is a multifactorial disease of the lower respiratory tract; the diagnosis of an asthma exacerbation must be made promptly in order to improve its management.
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