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      Background

      
				Asthma imposes a heavy morbidity burden during childhood. Severe
				persistent asthma significantly increases patients’ risk of exacerbations, hospital
				admissions, and mortality and often substantially impairs their quality of life. This study
				aimed to identify high-risk patients for exacerbation recurrence using spirometric
				parameters.		  


       


      Methods

      
				A prospective cohort study involving patients with asthma aged 6–15 years
				was conducted at the principal children’s hospital in Mekong Delta, Vietnam, from
				June 2020 to June 2022. Demographic, clinical, and lung function characteristics of
				the patients were collected. Spirometry measurement parameters were utilized as
				predictive factors for the short-term asthma exacerbation recurrence.			


       


      Results

      
				Among all patients (mean age of 9.5 years old), 10.4% experienced recurrent
				exacerbations. FEV1, FVC, FEV1/FVC, FEF25–75, FEF25–75/FVC, and PEF, gradually decreased
				with increasing exacerbation severity (p<0.01). All patients showed a positive
				bronchodilator responsiveness (BDR), with a mean value of 16.85 (3.00)%, which was
				significantly different between the severe and non-severe asthma groups (20.53 [2.83]
				versus 16.00 [2.35], p<0.001). After adjusting in multivariable logistic regression, a BDR
				≥20% was identified as the sole independent factor associated with an increased risk of
				asthma exacerbation recurrence (aOR 6.95, 95% CI 1.08–44.75, p = 0.041).			


       


      Conclusions

      
				A high BDR can serve as a predictor of acute asthma exacerbation
				recurrence.			
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				Asthma, a widespread and chronic condition,
				impacts an estimated 262 million people globally and
				significantly contributed to 21.6 million disability-adjusted
				life years in 2019.¹ This ailment significantly
				affects global health, reducing the quality of life
				(QoL) and early mortality across diverse age groups.
				Asthma is the 34th leading cause of disease burden
				worldwide and the 24th most common cause of years
				lived with disability.² In Vietnam, approximately 5% of
				the population was affected by asthma in 2010,³ with
				the prevalence in children ranging from 4–8% and
				varying by region.⁴ The International Study of Asthma
				and Allergies in Childhood Phase Three study revealed
				that the asthma prevalence in Vietnamese children
				aged 6–7 and 13–14 years was 10–20% and ≥20%,²
				respectively. Notably, the prevalence of severe asthma
				was >7.5% in the 13–14 year age group.⁵ The Global
				Burden of Disease Study 2019 data indicated that the
				prevalence of asthma was highest in countries with a
				high sociodemographic index (SDI), while mortality
				rates were higher in low- and middle-SDI countries,
				with total deaths near 500,000.¹


			
				Asthma exacerbations can significantly increase
				hospitalization rates, especially in patients with
				severe disease who do not respond to systemic
				steroids and beta-2 agonist nebulization, which is a
				life-threatening condition. Environmental triggers,
				allergens, infections, and non-compliance with asthma
				management plans are among the factors leading to
				asthma exacerbations.6,7 Hospitalization rates due
				to acute asthma episodes vary significantly between
				and within countries.⁸ Patients with severe persistent
				asthma (≤10%) have increased risks of exacerbations,
				hospital admissions, and mortality and typically
				have a markedly reduced QoL.⁹ Approximately,
				7.3% of patients with asthma have severe disease.
				The severity of the condition is underscored by its
				mortality rate, which ranges from 11.3 to 14.8 per
				1,000 person-years and increases to 14.1 to 59.9
				per 1,000 person-years following a severe asthma
				exacerbation.¹⁰ Effective asthma management and
				disease control is possible through understanding
				asthma pathophysiology and monitoring of the
				disease. Achieving ideal disease control, preventing
				major exacerbations, and preserving lung function
				are the basic objectives of successful management.
				Monitoring a patient’s condition guarantees disease
				control. The frequency and severity of symptoms
				(as reported by the patient, parents, or through
				specific scores) are considered, while measurable
				indicators such as spirometry parameters, airway
				hyperresponsiveness, and inflammatory markers are
				used for asthma surveillance.¹¹ In low- and middle-income
				countries with limited access to modern
				techniques, spirometry is considered the most
				common and useful test for the diagnosis, prognosis,
				and management of asthma. It is widely used to
				evaluate lung function and offers unbiased data for
				diagnosing respiratory disorders and preserving lung
				health.¹²


			
				Although primary care physicians and pediatricians
				underutilize spirometry, it remains a valuable diagnostic
				and monitoring tool for several pediatric respiratory
				problems, including asthma. Modern computerized
				spirometry equipment, updated with current regional
				reference values, has become increasingly available.¹³
				This study aimed to evaluate whether spirometry
				parameters can predict short-term recurrences of
				pediatric asthma exacerbations.						



			 

      
        METHODS

      


			
			 

			
				Study design and participants

			
				This prospective cohort study included pediatric
				patients with asthma admitted to the emergency
				department (ED) of the largest central children’s
				hospital in Mekong Delta, Vietnam, from June 2020 to
				June 2022. This study included patients aged 6–15 years
				who required treatment and hospitalization for acute
				asthma exacerbation. The decision to hospitalize was
				made based on the patient’s clinical condition, lung
				function, response to medication, current and previous
				history of exacerbations, and ability to manage the
				disease at home.6


			
				The single proportion estimation formula
				was used to accurately determine the sample size
				necessary for estimating the proportion of recurrent
				asthma exacerbations.¹⁴ This approach used the
				5.4% prevalence rate for recurrent exacerbation,
				as reported in a prior study,¹⁵ and factored in a 5%
				margin of error with a 95% confidence interval (CI) (α
				= 0.05). Consequently, a sample size of 79 participants
				was determined to be adequate for estimating the
				prevalence of recurrent asthma exacerbations using
				these parameters.


			
				Asthma was defined as having been diagnosed by
				a pediatrician or at least two previous episodes of flare-up
				symptoms requiring primary care visits and reliever
				medication.6,7 Patients with any contraindications
				to reliever medication, pre-existing comorbidities
				including congenital pneumonia or cardiovascular
				disease, and those who did not meet the criteria for
				acceptability and repeatability of spirometry data
				following the 2019 American Thoracic Society (ATS)/European Respiratory Society (ERS) guidance were
				excluded from this study.¹²


				 

				
					Data collection

				
				Demographic, clinical, and lung function
				characteristics of the participants, such as age, sex,
				severity of asthma exacerbation, history of past ED visits,
				length of time from admission to initial relief, pediatric
				asthma score (PAS), and spirometry measurements,
				were collected. The severity of asthma exacerbations
				was evaluated at admission following the guidance of
				Global Initiative for Asthma (GINA) 2019.6


				
				The PAS was calculated using five components:
				respiratory rate, oxygen requirements, auscultation,
				retractions, and dyspnea. Each component was scored
				from 0 to 3, and component scores were summed to
				determine the total PAS.16,17 The PAS was used to assess
				the clinical status of patients during hospitalization,
				including every hour during the first 12 hours after
				admission, to determine the time of initial relief from
				the asthma exacerbation. The term “initial” was used
				to distinguish it from other subsequent exacerbations
				(if any). Asthma exacerbations were defined as when
				the PAS score dropped below four, and reliever
				medication was administered as needed to provide
				initial relief.


				
				Data from spirometry measurements were
				collected within 24 hours of initial relief after
				withholding the bronchodilator medication.
				During spirometry, the patient was monitored
				by a pulmonologist, and reliever medication was
				available. The PAS was used to determine the best
				time to perform spirometry without aggravating
				the patient’s condition. These parameters included
				forced expiratory volume in 1 second (FEV1), forced
				vital capacity (FVC), FEV1/FVC ratio, forced expiratory
				flow between 25% and 75% of vital capacity (FEF25–75),
				FEF25–75 correction for lung volume (FEF25–75/FVC),
				and peak expiratory flow (PEF). These spirometry
				measurements used prebronchodilator values. The
				bronchodilator responsiveness (BDR) was based
				on the change in FEV1 from baseline, calculated as
				BDR = (postbronchodilator FEV1 – prebronchodilator
				FEV1)/(prebronchodilator FEV1) × 100 (Equation 1).
				According to GINA 2019, a positive BDR was defined
				as an increasing FEV1 ≥12% of the predicted value in
				the pediatric population.6 In this study, lung function
				assessments used the KoKo Sx 1000 Spirometer
				(nSpire Health, USA). The predicted values for
				spirometry measurements were derived from the
				Global Lung Function Initiative 2012, and all pulmonary
				function test protocols were performed following the
				ATS and ERS guidelines.12


				
				The spirometry measurement parameters were
				used as predictive factors. There were no published
				recommendations regarding the abnormal values
				of these parameters in children with acute asthma
				after relief from exacerbation. Therefore, standard
				deviation (SD) values from the mean (normal
				distribution variable) or the first and third quartiles
				(non-normal distribution variable) were obtained. The
				spirometric parameters were used as “low” when
				values were less than one SD from the mean or first
				quartile and “high” when values were at least one SD
				from the mean or third quartile. For example, a low
				FEV1 was an FEV1 <50% of the predicted value, and high
				BDR was ≥20%.


				
				The primary outcome was a short-term
				recurrence of asthma exacerbation. The patients
				were followed up to determine the binary outcome
				within 7 days (from the day of admission). During
				hospitalization, recurrent asthma exacerbation was
				defined as requiring relief medication for flare-up
				symptoms and having an acute increase in the PAS
				score. Patients discharged before Day 7 received
				consultation and follow-up via phone until Day 7.
				Asthma exacerbations were defined as unscheduled
				primary care or emergency facility visits due to flare-up
				asthma symptoms.


				 

				
					Statistical analysis

				
				Qualitative variables are presented as frequencies
				and percentages, while quantitative variables
				conforming to a normal distribution are presented
				as mean (SD). Quantitative variables not adhering
				to a normal distribution are presented as median
				(interquartile range). The associations between
				qualitative variables were evaluated using the chi-square
				test. An independent sample t-test was used
				to compare two normally distributed quantitative
				variables. Median values were compared using the
				Wilcoxon test for continuous and non-normally
				distributed data. Statistical significance was set at
				p<0.05.


				
				Univariable logistic regression, with specifically
				defined cut-offs for these spirometry parameters,
				was used to identify factors associated with recurrent
				exacerbations. Multivariable logistic regression
				analysis was applied to identify independent predictors
				of recurrent asthma exacerbation. Data analysis and
				processing were performed using R software version
				4.1.3.


				 

				
					Ethical approval

				
				This research was approved by the Ethics
				Committee in Biomedical Research at Can Tho
				University of Medicine and Pharmacy (ethical approval
				number: 206/HĐĐĐ-PCT, dated May 28, 2020). Prior to
				conducting the study, informed consent was gathered
				for participant enrollment.						



       

      
        RESULTS

      


			
			 

			
				Of the 84 eligible patients, 1 had anaphylaxis
				induced by nebulized salbutamol, 1 had an airway
				malformation, and 2 had spirometry reports that did
				not meet the ATS/ERS 2019 standardized measurement
				methods; these 4 patients were excluded. Among
				the patients with recurrent exacerbations, 50% had
				severe initial asthma exacerbations, while 15% of initial
				exacerbations were severe among those who did
				not have recurrent exacerbations (p = 0.037). Among
				patients with recurrent exacerbations, 25% presented
				to the ED at least 2 times. The PAS score at admission
				was significantly higher in the recurrent group than in
				the non-recurrent group (p<0.001), accounting for the
				longer time needed to relieve asthma symptoms in the
				recurrent group than in the non-recurrent group. The
				demographics are shown in Table 1.


				
				 

				
					
						
							Table 1.
						
						
							Baseline demographic characteristics of the participants
						
					

				

				
					
					
					[image: 33-1-7309_Table 1.]
					
				

				 

				


			
				The pulmonary ventilation function parameters
				gradually decreased with the severity of the asthma
				exacerbation (p<0.01), as the values of the parameters
				were lower in the severe asthma exacerbation group
				than in the non-severe asthma group. All patients
				(100%) were positive for BDR. The BDR in the severe
				asthma exacerbation group was higher than that in the
				non-severe asthma exacerbation group (p<0.001). Data
				are presented in Table 2.


				
				 

				
					
						
							Table 2.
						
						
							Spirometry measures across studied groups of asthma exacerbation severity
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				In this study, 10% of the patients (95% CI: 3.43–16.57)
				experienced acute asthma exacerbation recurrence
				during the follow-up period. Patients with a severe
				initial asthma exacerbation had the highest recurrence
				rate (26.7%), followed by those with a moderate initial
				exacerbation (8.3%). No patients with a mild initial
				exacerbation had recurrence. The FVC, FEV1, FEV1/FVC,
				and PEF were not significantly different between the
				recurrent and non-recurrent groups. Meanwhile, there
				were statistically significant differences between the
				two groups in both the FEF25–75 (34.8 [7.6] and 46.1
				[21.5], respectively, p = 0.005) and BDR (21.3 [3.2]
				and 16.4 [2.6], respectively, p<0.001). Severe asthma
				exacerbations and a BDR ≥20% were identified as
				predictors of asthma recurrence in the univariate
				logistic regression analysis. After adjusting for asthma
				exacerbation severity in the multivariate analysis, a
				high BDR was identified as an independent predictor
				of recurrent exacerbations, with a 6.95-fold increase
				in the odds of an exacerbation (95% CI for OR = 1.08–44.75, p = 0.041) (Table 3).						


				
				 

				
					
						
							Table 3.
						
						
							Logistic regression of recurrent exacerbation in children with asthma
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        DISCUSSION

      


			
			 

			
				The findings of this study underscore the
				significant predictive value of spirometry parameters
				for the short-term recurrence of pediatric asthma
				exacerbations. In the present study, 66% of the
				study population was male, which is consistent with
				previous reports of a higher prevalence of asthma in
				males (60.2–65%).18–20 The male sex is associated with
				asthma, as boys have a higher likelihood of asthma
				than girls until puberty. Boys have a smaller airway
				than girls under 10 years of age, leading to a poorer
				airway response compared to girls of the same age,
				height, and weight.21 Coverstone et al22 reported that
				males had greater airflow limitations than females,
				as indicated by lower FEV1/FVC ratios before and
				after performing a bronchodilation test. Additionally,
				Sorkness et al23 reported that boys had significantly
				greater airflow limitations than girls based on FEV1/FVC values.


			
				In the current study, 19% of the patients had
				presented to the ED at least 2 times. Tan et al24 reported
				a significantly different number of prior exacerbations
				(≥2 times) between the recurrent and non-recurrent
				exacerbation groups in their study (p = 0.021). In this
				study, spirometry was performed using standard
				protocols in 80 children with clinically-assessed
				asthma. Significantly lower values of pulmonary
				ventilation function parameters were observed among
				patients with severe exacerbations compared to those
				with non-severe exacerbations. These findings are
				consistent with those of previous studies. van Dalen
				et al25 reported that adolescents with severe asthma
				had significantly lower median percentages of FEV1/FVC (84.3% and 83.2%, respectively) and percentages of
				predicted FEF25–75 (90.4% and 86.5%, respectively) than
				those with mild asthma. Similar to the current study,
				Schifano et al26 investigated baseline spirometry data
				and observed a decline in FEV1% of predicted (p<0.001),
				FVC% of predicted (p<0.01), and FEV1/FVC ratio
				(p<0.001). Additionally, decreased PEF and FEF25–75/FVC ratios were observed as asthma severity increased
				(p<0.01). Fitzpatrick et al27 reported that the predicted
				lung function values were lower in children with
				severe asthma than in those with mild-to-moderate
				asthma. Studies have demonstrated a close association
				between lung function decline and the severity of
				asthma exacerbations.28–30 Increasing lung function
				loss is caused by asthma exacerbations and is further
				affected by the escalation of airway inflammation that
				occurs during an asthma exacerbation.31,32


			
				In this study, a BDR ≥20% and severe asthma
				exacerbations were identified as predictors of
				recurrent asthma exacerbations. However, only BDR
				≥20% was identified as an independent predictor
				of asthma exacerbation. Busse et al33 determined
				whether spirometric markers of fixed airflow
				obstruction (FAO) and the degree of BDR could
				predict future asthma exacerbations in patients with
				moderate-to-severe and poorly-controlled disease
				and reported a significant association between BDR
				and exacerbation rates (p = 0.002). High BDR was the
				main distinguishing feature of the airway indicating
				an exacerbation risk. However, the FAO was not
				associated with the risk of exacerbation, indicating
				that BDR is a potentially useful predictor of asthma
				exacerbations.33 Similarly, Sharma et al34 reported
				that lower initial prebronchodilator FEV1 values were
				associated with consistent BDR (defined as positive
				BDR at each of the patient’s yearly follow-up visits)
				(OR = 0.71, p<0.0001), which led to more hospital visits
				(p = 0.007). In the current study, the baseline FEV1
				was significantly lower in patients with severe asthma
				exacerbations than in those with non-severe asthma
				exacerbations, which is consistent with the findings of
				previous studies. Furthermore, the recurrence rate in
				children with severe asthma was significantly higher
				than that in children with moderate or mild asthma (p =
				0.034), highlighting airway reversibility as a known risk
				factor for exacerbation. Although airway reversibility
				has been identified as a risk factor for exacerbations,
				few studies have explored the relationship between
				BDR and the risk of acute asthma recurrence,
				especially in the pediatric population. The current
				research contributes to this gap by highlighting a
				clear relationship between high BDR and an increased
				likelihood of acute asthma exacerbation recurrence in
				children; this study is among the first with this focus.


			
				This study had several limitations. The research
				was performed during the coronavirus 2019 pandemic,
				which made bias in patient selection inevitable due
				to several challenges encountered during that time.
				Furthermore, as this was a single-center, hospital-based
				investigation, it had a limited scale and sample
				size, which affected its generalizability. To obtain
				more objective results, multicenter studies with larger
				pediatric populations and validated cut-off values are
				necessary.


			
				To date, few studies have addressed the
				relationship between BDR and the recurrence of acute
				asthma exacerbations in pediatric patients. To the best
				of our knowledge, this is the first study to highlight
				a clear association between high BDR and the risk
				of acute asthma exacerbation recurrence in this
				population. Spirometry is an easily accessible and highly
				effective tool for diagnosing and assessing disease
				severity, managing and categorizing risk factors, and
				monitoring patients with asthma. A BDR ≥20% can be
				used as an independent risk factor for predicting the
				possibility of acute asthma exacerbation recurrence.
				Further research is needed to identify specific markers
				of future exacerbations, including biomarkers, unique
				characteristics, and genetic factors, driven by the
				imperative to predict the future risks for patients.


			
				In conclusion, pulmonary ventilation function
				parameters gradually decreased with increasing
				asthma exacerbation severity. High BDR may be used as
				a predictor of acute asthma exacerbation recurrence.						




       

       


      
      
      Conflict of Interest

      
				The authors affirm no conflict of interest in this study.
			

      

       

      
      Acknowledgment

      
				We gratefully acknowledge the Can Tho University of Medicine
				and Pharmacy for supporting our research. The authors are also
				grateful to the patients and their parents for participating in this
				study.			

		  

			 

			
			Funding Sources

			
				None.
			

      

      


       

       



      
      
        REFERENCES

      


       


    
				
				GBD 2019 Diseases and Injuries Collaborators. Global burden of
				369 diseases and injuries in 204 countries and territories, 1990-2019: a systematic analysis for the Global Burden of Disease
				Study 2019. Lancet. 2020;396(10258):1204−22. Erratum in:
				Lancet. 2020;396(10262):1562.
			

				 The Global Asthma Report 2022. Int J Tuberc Lung Dis.
				2022;26(Supp 1):1−104.
			

				 Ministry of Health. Guidelines for diagnosis and treatment of
				asthma in children under 5 years old. Decision No. 4888/QĐ-BYT.
				Hanoi; 2016.
			

				 Do TH. Asthma phenotypes in children over 5 years old at
				Vietnam National Children’s Hospital. J Pediatr Res Pract.
				2019;1(2009):41–8.
			

				 Global Asthma Network. The global asthma report 2018.
				Auckland: Global Asthma Network; 2018.
			

				 Global Initiative for Asthma. Global strategy for asthma
				management and prevention. Global Initiative for Asthma; 2019.
			

				 Bui NQ, Mai CT, Nguyen NK, Nguyen T, Duong LM. Characteristics
				of asthmatic children with Mycoplasma pneumoniae infection in
				Vietnam. Sri Lanka J Child Health. 2024;53(1):15–9.
			

				 Engelkes M, Baan EJ, de Ridder MAJ, Svensson E, Prieto-Alhambra D, Lapi F, et al. Incidence, risk factors and re-exacerbation
				rate of severe asthma exacerbations in a
				multinational, multidatabase pediatric cohort study. Pediatr
				Allergy Immunol. 2020;31(5):496−505.
			

				 Settipane RA, Kreindler JL, Chung Y, Tkacz J. Evaluating direct
				costs and productivity losses of patients with asthma receiving
				GINA 4/5 therapy in the United States. Ann Allergy Asthma
				Immunol. 2019;123(6):564−72.e3.
			

				 Engelkes M, de Ridder MA, Svensson E, Berencsi K, Prieto-Alhambra D, Lapi F, et al. Multinational cohort study of mortality
				in patients with asthma and severe asthma. Respir Med.
				2020;165:105919.
			

				 Gallucci M, Carbonara P, Pacilli AMG, di Palmo E, Ricci G, Nava
				S. Use of symptoms scores, spirometry, and other pulmonary
				function testing for asthma monitoring. Front Pediatr. 2019;7:54.
			

				 Graham BL, Steenbruggen I, Miller MR, Barjaktarevic IZ, Cooper
				BG, Hall GL, et al. Standardization of Spirometry 2019 Update.
				an official American Thoracic Society and European Respiratory
				Society Technical Statement. Am J Respir Crit Care Med.
				2019;200(8):e70−88.
			

				 Jat KR. Spirometry in children. Prim Care Respir J.
				2013;22(2):221−9.
			

				 Daniel WW, Cross CL. Biostatistics: a foundation for analysis in
				the health sciences. 11th Ed. Hoboken: Wiley; 2019. 720 p.
			

				 Ho TH. Treatment outcomes of asthma exacerbation using
				pediatric asthma score in categorizing severity at children’s
				hospital No. 1 from October 2014 to April 2015 [Thesis of
				Residency Program]. [Ho Chi Minh City]: Can Tho University of
				Medicine and Pharmacy; 2015.
			

				 Kelly CS, Andersen CL, Pestian JP, Wenger AD, Finch AB, Strope
				GL, et al. Improved outcomes for hospitalized asthmatic
				children using a clinical pathway. Ann Allergy Asthma Immunol.
				2000;84(5):509−16.
			

				 Williams AM, Abramo TJ, Shah MV, Miller RA, Burney-Jones C,
				Rooks S, et al. Safety and clinical findings of BiPAP utilization in
				children 20 kg or less for asthma exacerbations. Intensive Care
				Med. 2011;37(8):1338−43.
			

				 Sherenian MG, Wang Y, Fulkerson PC. Hospital admission
				associates with higher total IgE level in pediatric patients with
				asthma. J Allergy Clin Immunol Pract. 2015;3(4):602−3.e1.
			

				 Stevens MW, Gorelick MH. Short-term outcomes after acute
				treatment of pediatric asthma. Pediatrics. 2001;107(6):1357−62.
			

				 Chang LS, Li JH, Wang PM, Huang CF, Kuo HC. Association
				between serum total and specific immunoglobulin E levels and
				body height: a cross-sectional study of children and adolescents.
				Children (Basel). 2022;9(5):661.
			

				 Trivedi M, Denton E. Asthma in children and adults-what are
				the differences and what can they tell us about asthma? Front
				Pediatr. 2019;7:256.
			

				 Coverstone AM, Bacharier LB, Wilson BS, Fitzpatrick AM,
				Teague WG, Phipatanakul W, et al. Clinical significance of the
				bronchodilator response in children with severe asthma. Pediatr
				Pulmonol. 2019;54(11):1694−703.
			

				 Sorkness RL, Teague WG, Penugonda M, Fitzpatrick AM;
				National Institutes of Health, National Heart, Lung, and Blood
				Institute’s Severe Asthma Research Program. Sex dependence
				of airflow limitation and air trapping in children with severe
				asthma. J Allergy Clin Immunol. 2011;127(4):1073−4.
			

				 Tan CC, McDowell KM, Fenchel M, Szczesniak R, Kercsmar CM.
				Spirometry use in children hospitalized with asthma. Pediatr
				Pulmonol. 2014;49(5):451−7.
			

				 van Dalen C, Harding E, Parkin J, Cheng S, Pearce N, Douwes J.
				Suitability of forced expiratory volume in 1 second/forced vital
				capacity vs percentage of predicted forced expiratory volume in
				1 second for the classification of asthma severity in adolescents.
				Arch Pediatr Adolesc Med. 2008;162(12):1169−74.
			

				 Schifano ED, Hollenbach JP, Cloutier MM. Mismatch between
				asthma symptoms and spirometry: implications for managing
				asthma in children. J Pediatr. 2014;165(5):997−1002.
			

				 Fitzpatrick AM, Teague WG; National Institutes of Health/National Heart, Lung, and Blood Institute’s Severe Asthma
				Research Program. Progressive airflow limitation is a feature
				of children with severe asthma. J Allergy Clin Immunol.
				2011;127(1):282−4.
			

				 Soremekun S, Heaney LG, Skinner D, Bulathsinhala L, Carter V,
				Chaudhry I, et al. Asthma exacerbations are associated with a
				decline in lung function: a longitudinal population-based study.
				Thorax. 2023;78(7):643−52.
			

				 O’Byrne PM, Pedersen S, Lamm CJ, Tan WC, Busse WW; START
				Investigators Group. Severe exacerbations and decline in lung
				function in asthma. Am J Respir Crit Care Med. 2009;179(1):19−24.
			

				 Bai TR, Vonk JM, Postma DS, Boezen HM. Severe exacerbations
				predict excess lung function decline in asthma. Eur Respir J.
				2007;30(3):452−6.
			

				 Busse WW. Consequences of severe asthma exacerbations. Curr
				Opin Allergy Clin Immunol. 2023;23(1):44−50.
			

				 Matsunaga K, Hirano T, Oka A, Tanaka A, Kanai K, Kikuchi T,
				et al. Progression of irreversible airflow limitation in asthma:
				correlation with severe exacerbations. J Allergy Clin Immunol
				Pract. 2015;3(5):759−64.e1.
			

				 Busse WW, Panettieri RA Jr, Corren J. Bronchodilator
				responsiveness: an underappreciated biomarker for asthma
				exacerbations. J Allergy Clin Immunol Pract. 2022;10(1):229−30.
			

				 Sharma S, Litonjua AA, Tantisira KG, Fuhlbrigge AL, Szefler SJ,
				Strunk RC, et al. Clinical predictors and outcomes of consistent
				bronchodilator response in the childhood asthma management
				program. J Allergy Clin Immunol. 2008;122(5):921−8.e4.						

		


  

  

     


    
		
      
				Copyright @ 2024 Authors. This is an open access article distributed under the terms of the
				Creative Commons Attribution-NonCommercial 4.0 International License
				(http://creativecommons.org/licenses/by-nc/4.0/),
				which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original author and source are properly cited.
				For commercial use of this work, please see our terms at
				http://mji.ui.ac.id/journal/index.php/mji/copyright.
			

    

    

     


    
    
      
        Medical Journal of Indonesia
      

    

    

    
    
      mji.ui.ac.id

    

    

  

  

     

     

OEBPS/Images/cm.jpg
@ Check for updates





OEBPS/Images/33-1-7309-Table-1.jpg
Characteristics Overall, n (%) (N = 80) Recurrence, n (%) (N = 8) Non-recurrence, n (%) (N = 72) p
Age (years), mean (SD) 9.5(1.9) 10.4 (1.7) 9.4 (1.9) 0.177
6-11 69 (86) 6 (75) 63 (88) 0.302
>12 11 (14) 2 (25) 9 (12)
Male sex 53 (66) 3 (38) 50 (69) 0.112
Past ED visits*
>2 times 151(19) 24(25) 13 (18) 0.640
Severe asthma exacerbation 15 (19) 4 (50) 11 (15) 0.037
Admission PAS', mean (SD) 8.5(1.9) 10.8 (0.9) 8.3(1.9) <0.001
Time to relieve (hours), 3 (2-4) 4(4-5) 2 (2-4) 0.015

median (IQR)

ED=emergency department; IQR=interquartile range; PAS=pediatric asthma score; SD=standard deviation
*Past ED visits: history of past ED visits last year; fadmission PAS: the score of PAS at admission
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Parameters Overall, mean (SD) (N = 80)

Severe, mean (SD) (N = 15)

Non-severe, mean (SD) (N = 65) p

FEV, (% predicted) 67.45 (18.79)
FVC (% predicted) 83.21(19.71)
FEV./FVC (%) 71.54 (13.80)
FEF,. .. (% predicted) 44.95 (20.76)
FEF,, ,./FVC (%) 55.06 (25.36)
PEF (1/s) 1.57 (1.10-2.00)
BDR (%) 16.85 (3.00)

51.13 (12.37)
70.93 (14.91)
63.00 (9.73)
26.80 (11.85)
38.64 (18.27)

1.00 (0.86-1.58)

20.53 (2.83)

71.22 (18.04)
86.05 (19.69)
73.51 (13.91)
49.14 (20.15)
58.85 (25.36)
1.63 (1.25-2.07)
16.00 (2.35)

<0.001
0.003
0.002

<0.001
0.001
0.003

<0.001

BDR=bronchodilator responsiveness; FEszszforced expiratory flow between 25% and 75% of vital capacity; FEV =forced expiratory volume in 1
second; FVC=forced vital capacity; PEF=peak expiratory flow; SD=standard deviation
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Univariable

Multivariable

Variables

cOR 95% Cl p aOR 95% ClI p
FEV,<50% 1.51 0.27-8.36 0.635 - - -
FEVl/FVC <60% 2228 0.49-10.64 0.294 - - -
FEF,. ,.<30% 117 0.21-6.35 0.858 - - -
FEF25_75/FVC <30% a3l 0.27-8.36 0.635 - - -
PEF<1.11/s 1.08 0.20-5.85 0.930 - - -
BDR 220% 13533 2.67-66.64 0.002 6.95 1.08-44.75 0.041
Severe asthma exacerbation 5.55 1.20-25.54 0.028 2.19 0.39-12.41 0.376

aOR=adjusted odds ratio; BDR=bronchodilator responsiveness; Cl=confidence interval; cOR=crude odds ratio; FEF

25-75

=forced expiratory flow

between 25% and 75% of vital capacity; FEV =forced expiratory volume in 1 second; FVC=forced vital capacity; PEF=peak expiratory flow

FEV, and FEF

2575

variables are presented as percentage of predicted values





