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Purpose: To identify factors associated with unscheduled emergency department (ED) revisits within 72 hours in children with acute
dyspnea from lower respiratory tract diseases.

Patients and Methods: This retrospective cohort study included pediatric patients (age group: one month to 15 years old) who
visited the ED with acute lower respiratory tract diseases between January 1st, 2017 and February 28th, 2019. The medical records
were reviewed and discharged patients were dichotomized into revisit and non-revisit groups, based on whether the patients needed
a revisit or not. Baseline characteristics, vital signs, diagnosis, treatment, pediatrician consultation, ED length of stay, and primary
doctor of both groups were compared. Univariate and multivariate analyses by logistic regression were used to determine the
significant factors associated with the revisits.

Results: Medical records of 918 eligible pediatric patients (1417 visits) were reviewed. Factors significantly associated with the
revisits were history of asthma or current controller use (odds ratio [OR]: 3.08: 95% confidence interval [CI]: 1.86-5.1). Not
prescribing systemic corticosteroids (P < 0.001), or prescribing them upon discharge without first dose in the ED (P = 0.022) were
significantly associated with revisits.

Conclusion: No prescription of systemic corticosteroids or prescription upon discharge, without an immediate dose at the ED, in
children with history of asthma or current controller use were associated with revisits.
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Introduction
Unscheduled revisits to the emergency department (ED) within 72 hours after initial presentation is a major problem of
many EDs. These unscheduled revisits indicate failure to provide proper assessment, diagnosis, treatment, and patient or
parental instructions.' Revisits contribute to ED overcrowding, and thus lead to a delay in treatment, patient
dissatisfaction, increased utilization of ED resources, and increased healthcare expenses.3

Factors such as young age, race, specific triage level, chronic medical conditions, tachycardia, diagnosis related to
respiratory or gastrointestinal conditions, intravenous fluid administered in the ED, and parental concern have been
reported to be associated with unscheduled revisits in children.'**"® Revisits result in additional interventions such as,
supplemental oxygen, respiratory medications, antibiotics, peripheral intravenous line placement, and hospitalization.””
However, most studies evaluated revisits in general, with only few reports focusing on specific complaints or conditions
such as fever, dyspnea, vomiting or diarrhea.'

The concept of safety netting'®!'! has been proposed to reduce unscheduled revisits. It involves clinicians providing
parents and guardians instructions to identify alarming signs and symptoms, and for follow-up. Moreover, scheduled

appointment with the pediatric outpatient clinic for children discharged from the ED can reduce these visits; however,
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they can still occur. From our ED’s revisit reviews, acute dyspnea caused by lower respiratory pathology is one of the
most common causes of revisits for pediatric patients.

Therefore, the primary objective of this study was to identify factors associated with unscheduled revisits in children
with acute dyspnea caused by lower respiratory disorders, after being discharged from the ED of our tertiary care
hospital. The secondary objective involved investigation of the prevalence and timing of the revisit, the disposition, and
the adverse events following the revisits. This information will be useful to improve the process of safety netting in the
future.

Materials and Methods

Study Design

This was a retrospective cohort study of pediatric patients who had dyspnea caused by acute lower respiratory tract
disorders, visiting the ED of Songklanagarind Hospital, Thailand between January 1st, 2017 and February 28th, 2019.
The study was approved by the Ethics Committee of the Faculty of Medicine, Prince of Songkla University (Approval
number REC. 63-107-20-4). Informed consent was waived due to the retrospective nature of the study. Medical records
of the participants were reviewed and no intervention was involved. The study was conducted according to the guidelines
of the Declaration of Helsinki and hence the participants were deidentified.

Patients

The inclusion criteria for the study were 1) pediatric patients from 1 month to 15 years of age; and 2) patients who had
dyspnea caused by acute lower respiratory tract disorders; including, bronchitis, bronchiolitis, viral induced wheezing,
asthma, and pneumonia. The exclusion criteria were 1) pediatric patients who had dyspnea from upper airway or lung
parenchymal diseases; including, tracheitis, laryngitis, viral croup, pulmonary edema, interstitial lung disease, pneu-
mothorax, and pneumonitis due to chemical agents; 2) patients who had chronic lung diseases (eg, bronchopulmonary
dysplasia); 3) patients who had chronic aspiration syndromes (eg, cerebral palsy, tracheostomy status or tracheoesopha-
geal fistula); 4) patients who had dyspnea from other organ systems (eg, cardiovascular diseases or metabolic dis-
orders); 5) parents or guardians refusing further treatment or investigation in the ED; 6) patients who were not evaluated
by the emergency physician; and 7) patients with irrelevant causes of revisit after the first visit.

Study Protocol

The electronic medical records of the eligible participants were retrospectively reviewed. Age groups, gender, history of
preterm birth, previous history of endotracheal intubation, history of asthma, history of current controller use (inhaled
corticosteroids with or without long acting beta-2 agonist or leukotriene receptor antagonist), Emergency Severity Index
(ESI) level, vital signs, test results of influenza or RSV infection, diagnosis, treatment (numbers of inhaled bronchodilator
received in the ED, oxygen supplementation, antibiotics, and systemic corticosteroids used), pediatrician consultation,
disposition (admit, refer, or discharge), emergency department length of stay (EDLOS), level of experience of the
primary doctor, and revisit status were recorded.

All patients were classified based on disposition into those who were hospitalized, referred, and discharged. Patients
discharged from the ED were further classified into two groups, according to the revisit status (revisit and non-revisit). In
cases of revisit, the clinical information as well as time to revisit, change of diagnosis, change of treatment, adverse
events (fluid resuscitation, endotracheal intubation, cardiac arrest, and death), and disposition (with intervention,
hospitalization, or ICU admission) of the second visit were reviewed and recorded. Factors between revisit and non-
revisit groups were analyzed and compared.

Statistical Analysis

Data were recorded in Microsoft Excel 2016, and the statistical analysis was conducted using R software (version 3.6.3).
Continuous variables with skewed distribution were reported as median; whereas, discrete variables were reported as
frequencies and percentage. Comparison of the continuous variables between two independent groups was performed by
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Wilcoxon rank-sum test. Pearson’s Chi-squared test or Fisher’s exact test was used to compare discrete variables between
two independent groups. Comparisons of the continuous and discrete variables between two dependent groups were
conducted using Wilcoxon signed rank and McNemar tests, respectively. Univariate logistic regression analysis and
subsequent multivariate logistic regression analysis were used to determine significant factors associated with unsched-
uled ED revisits in children with acute lower respiratory tract disorders. Analytical results were described as odds ratio
(OR), with 95% confidence interval (CI). A P-value of less than 0.05 was considered statistically significant.

Results

Demographic Data

A total of 1417 visits by 918 pediatric patients who visited the ED for acute lower respiratory disorders within the study
period were analyzed in this study. Of the 1417 visits, 407 visits resulted in admission or referral of the patients to other
hospitals and 1010 visits resulted in discharge of the patients. Among those discharged, 870 visits did not result in revisit;
whereas 70 visits resulted in a revisit (total 140 visits by 70 patients).

The demographic data of the study participants are presented in Table 1. Of the 1417 visits 896 (63.2%) visits were by
male patients. The median age of the participants was 3.04 years (IQR: 1.52, 5.24). Preschool children (3—5 years of age)
were the most common group to visit the ED due to complications caused by acute lower respiratory tract diseases
(N=508 visits, 35.9%). Children with a history of asthma or current controller accounted for 497 (35.1%) visits.

Table | Baseline Characteristics of the Children

Characteristics Total Visits Non-Revisit Revisit P-value
N = 1417 N =870 N =170

Median age (y), (IQR) 3.04 (1.52, 5.24) 3.3 (1.7,5.8) 33 (1.7, 5.5) 0.973
Age group, n (%) 0.623

Infant (I-12 mo.) 202 (14.3) 104 (12) 6 (8.6)

Toddler (1-2y) 367 (25.9) 207 (23.8) 19 (27.1)

Preschool age (3-5y) 508 (35.9) 321 (36.9) 25 (35.7)

School age (6-11y) 273 (19.2) 186 (21.4) 18 (25.7)

Adolescent (12-15 y) 67 (4.7) 52 (6) 2 (2.9)
Gender, male, n (%) 896 (63.2%) 553 (63.6) 47 (67.1) 0.638
History of preterm birth, n (%) 41 (2.9) 15 (1.7) 4 (5.7) 0.047
History of intubation, n (%) 7 (0.5) 4 (0.5) 0 0.999
Asthma or current controller use, n (%) 497 (35.1) 305 (35.1) 43 (61.4) < 0.001
ESI, n (%) 0.571

| 2(0.2) 2 (0.2) 0 (0)

2 1243 (87.7) 744 (85.5) 65 (92.9)

3 122 (8.6) 78 (9) 4 (5.7)

4 44 (3.1) 40 (4.6) 1 (1.4)

5 6 (0.4) 6 (0.7) 0 (0)

Abbreviations: ESI, Emergency Severity Index; IQR, interquartile range.
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Primary Outcome
Among discharged patients, a higher proportion of children with a history of asthma or current controller use were in the
revisit group compared to the non-revisit group; by both univariate (OR 2.95, 95% CI 1.79—4.87) and multivariate
analyses (OR 3.08, 95% CI 1.86-5.1, P < 0.001). Whereas, a higher proportion of children with a history of preterm birth
were present in the revisit group as compared to the non-revisit group. However, a significant difference was observed
when the data were analyzed by univariate analysis (P = 0.047), but not when analyzed by multivariate analysis.

Vital signs at admission and prior to discharge, investigations, and treatment of both revisit and non-revisit groups are
presented in Table 2. Both revisit and non-revisit groups showed no significant difference with respect to these parameters.

Table 2 Comparison of Children’s Vital Signs, Investigations, and Treatment

Characteristics Non-Revisit Revisit P-value
N = 870 N=170
Initial vital signs
BT (°C), median (IQR) 37.1 (36.7, 37.7) 37.1 (36.7, 37.5) 0.513
SpO; (%), median (IQR) 97 (95, 99) 97 (96, 98) 0.349
Pulse, abnormal, n (%) 565 (65.5) 39 (57.4) 0.223
RR, abnormal, n (%) 619 (74.5) 45 (70.3) 0.557
Pulse pressure, abnormal, n (%) 149 (18.6) 12 (20) 0916
Final vital signs
BT (°C), median (IQR) 37.1 (36.7, 37.7) 37.1 (36.7, 37.5) 0.513
SpO; (%), median (IQR) 98 (97, 100) 98 (97, 99) 0.4
Pulse, abnormal, n (%) 470 (61.4) 32 (59.3) 0.863
RR, abnormal, n (%) 325 (43.4) 24 (44.4) 0.993
Pulse pressure, abnormal, n (%) 97 (21) 3(9.1) 0916
Investigation
Influenza A/B, n (%) I (1.3) 0 0.712
RSV, n (%) 19 (2.2) 2 (29) 0.999
Diagnosis, n (%) 857
Bronchitis 380 (43.7) 27 (38.6)
Bronchiolitis 70 (8) 2(29)
Pneumonia 128 (14.7) 9 (12.9)
Asthma 278 (32) 32 (45.7)
Others 14 (1.6) 0
Treatments
Numbers of nebulization, median (IQR) 2(1,3) 2(1,3) 0.941
Given steroids, n (%) 284 (32.6) 29 (41.4) 0.171
Oxygen supplementation, n (%) 19 (2.2) 2(29) 0.666
IVF administration, n (%) 20 (2.3) 3(43) 0.242
Oral antibiotics, n (%) 24 (2.8) 0 0.249
(Continued)
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Table 2 (Continued).

Characteristics Non-Revisit Revisit P-value
N = 870 N=170
Primary doctor, n (%) 2.36
Intern 74 (8.5) 4 (5.7)
Resident | 97 (11.1) 6 (8.6)
Resident 2 293 (33.7) 29 (41.4)
Resident 3 404 (46.4) 31 (44.3)
Attending physician 2(0.2) 0
Consultation, n (%) 78 (9) 2(29) 0.124
EDLOS (min.), median (IQR) 145 (91, 271) 113.5 (59.5, 171.5) 0.008

Abbreviations: BT, body temperature; SpO,, oxygen saturation; RR, respiratory rate; RSV, respiratory syncytial virus; IVF
administration, intravenous fluid administration; EDLOS, emergency department length of stay; IQR, interquartile range.

A higher proportion of patients with history of asthma or current controller use, that were not administered systemic

corticosteroids throughout the course of treatment were in the revisit group compared to the non-revisit group (P< 0.001).

Moreover, the proportion of children who did not receive systemic corticosteroids in the ED, but were prescribed systemic

corticosteroids upon discharge were significantly higher in the revisit group compared with the non-revisit group (P = 0.022)

(Table 3).

Secondary Outcomes

A majority of patients in the revisit group were back in the ED within 24 hours (N = 50, 71.4%). While 16 patients (22.9%)

revisited between 24 to 48 hours, and 4 patients (5.7%) revisited between 48 to 72 hours. The patients received new diagnosis

in eight of the visits. Some interventions such as supplemental oxygen (P < 0.001), intravenous fluid hydration (P = 0.022),

and pediatrician consultation (P < 0.001) were more frequent at the second visit as compared to that in the first visit (Table 4).

Table 3 Corticosteroids Use in Children with History of Asthma or Current Controller Use

Characteristic Non-Revisit Revisit P-value
N = 305 N =43
Not prescribed steroids, n (%) 51 (16.7) 17 (39.5) < 0.001
Not prescribed steroids at ED, n (%) 132 (52) 20 (76.9) 0.022
Time to steroids (min), median (IQR) 48 (28, 80) 76 (42.5, 100.5) 0.221
Time to steroids over 60 min., n (%) 43 (35.2) 3 (50) 0.666
Abbreviations: ED, emergency department; IQR, interquartile range.
Table 4 Comparison of Children’s Intervention Following Revisit
Characteristics First Visit Second Visit P-value
N=170 N=70
Numbers of nebulizations, median (IQR) 2(1,3) 2(1,3) 0.063
Oxygen supplementation, n (%) 2 (2.9) 24 (34.3) < 0.001
IVF administration, n (%) 3 (43) 12 (17.1) 0.022
Consultation, n (%) 2 (2.9) 41 (58.6) < 0.001

Abbreviations: IVF, intravenous fluid; IQR, interquartile range.
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Hospital admissions or referrals were more common during the second visit (N = 36, 51.4%) as compared to that during the
first visit (N =407, 31.9%) (P < 0.001). No serious adverse events (fluid resuscitation, endotracheal intubation, cardiac arrest,
and death) were observed during the second visit. Only one case from the revisited group was admitted to the ICU, for high
flow oxygen therapy, and the patient was discharged after three days of admission without complications.

Discussion

In this study, overall revisit rate of children visiting the ED of Songklanagarind Hospital due to acute lower
respiratory problems was estimated to be 4.9% (70 revisits from 1417 visits within the study period). This number
was lower than the revisit rate of other complaints in most previous studies (3.3% to 21.4%)."*° However, this study
found that the rate of interventions (supplemental oxygen, intravenous fluid hydration, and pediatrician consultation)
was significantly increased in the second visit, which was similar to previous studies.”® Fortunately, no serious
adverse events occurred in the second visits. Moreover, we analyzed the factors associated with unscheduled ED
revisits in children with acute lower respiratory tract disorders using univariate and multivariate logistic regression
analysis. A history of asthma, current controller use, no administration of systemic corticosteroids throughout the
course of the ED stay, and administration of systemic corticosteroids only after discharge were associated with ED
revisits.

Previous studies reported that patients with acute asthma exacerbations treated with systemic corticosteroids had
better outcome than those treated with placebo. Preschoolers with asthma or recurrent wheezing receiving oral
corticosteroids in the ED had lower risk of hospital admissions (Relative Risk [RR] 0.58; 95% CI: 0.37 to 0.92, I* =
0%), and those receiving oral corticosteroids as inpatients needed less additional corticosteroids (RR 0.57; 95% CI: 0.40
to 0.81, I = 0%).'> A study in both children and adults with asthma exacerbation revealed that those treated with
systemic corticosteroids had fewer hospital revisits in the first week (RR 0.38; 95% CI 0.2-0.74). Those in the
corticosteroids group also had fewer hospitalizations (RR 0.35, 95% CI: 0.13-0.95) and reduced need for beta-2 agonists
(mean difference [MD] —3.3 activations/day; 95% CI —5.6 to —1.0). Moreover, the side effects of corticosteroids use
(SMD 0.03; 95% CI: —0.38 to 0.44) were not significantly different relative to those of placebo.'® In children hospitalized
due to severe acute asthma, those treated with systemic corticosteroids were discharged early at the first re-examination
after admission (>4 hours) (OR 7.0; 95% CI: 2.98 to 16.45) with Number Needed to Treat (NNT) of 3 (95% CI: 2 to 8).
Children in the treatment group also had short length of stay (WMD —8.75; 95% CI —19.23 to 1.74) and were less likely
to relapse within three months of hospitalization (OR 0.19; 95% CI: 0.07 to 0.55) with NNT of 3 (95% CI: 2 to 7)."

Early administration of systemic corticosteroids also leads to better outcome compared to delayed administration.
Reduction of admission (OR 0.4; 95% CI: 0.2 to 0.7) and length of active treatment by 0.7 hours (95% CI: —1.3 to —0.8)
were reported in children with moderate to severe asthma exacerbation who received corticosteroids in the ED within 75
minutes after triage compared with those with delayed administration.'> Similarly, children with asthma exacerbation
receiving systemic corticosteroids in the ED within 60 minutes from triage had decreased length of stay by 25 minutes
when compared with those receiving corticosteroids after 60 minutes (95% CI: 15 to 35, P < 0.0001).'° Systemic
corticosteroids can be administered as early as the time of triage by triage nurses. This resulted in reduction of time for
clinical improvement by 24 minutes (95% CI: 1 to 50, P = 0.04) and admission rate (OR 0.56; 95% CI: 0.36 to 0.87)
when compared to those waiting to be treated by the ED physicians.'’

Not receiving systemic corticosteroids was correlated with higher rate of repeat visits (P = 0.020) within a year from
the first visit, in a study involving adult participants with diagnosis of asthma.'® Similar to this study, delayed or no
prescription of systemic corticosteroids to children with asthma exacerbation were associated with revisits within 72
hours. However, we did not explore more factors associated with delayed or no prescription of corticosteroids, whereas
another study found that factors associated with delayed corticosteroids administration in children with moderate to
severe exacerbation were age younger than 2 years old (OR 0.16; 95% CI: 0.07 to 0.35), and children arriving during ED
crowding (OR 0.79; 95% CI: 0.67 to 0.94)."
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Limitations

This study has some limitations. Firstly, although factors associated with revisits in our study were related to children
with asthma, the study was initially designed to collect data from children with dyspnea from lower respiratory tract
diseases in general. More details related to asthma such as history of controller adherence, technique, and medical
prescription other than systemic corticosteroids upon discharge from the ED were not completely collected and these
factors could be associated with revisits in this group of patients.

Secondly, we evaluated the prescription of systemic corticosteroids in patients with known history of asthma or
current controller use. However, we did not include children who were at risk for asthma, or those that had never been
officially diagnosed, or prescribed a controller before visiting the ED into this group; even though administration or no
administration of systemic corticosteroids to these children might also affect their revisit status.

Thirdly, we did not formally classify patients with history of asthma or current controller use into mild, moderate, or
severe attack in the record forms. According to GINA guidelines, those with moderate to severe attacks should receive
systemic corticosteroids within one hour.”® Without severity classification, this might affect the results of “time for
steroids administration”, and might also affect the revisits.

Lastly, the study was retrospective in nature; therefore, some data in the medical records might be missing and
incomplete. In addition, the study was conducted in a single ED; hence, information of patients’ revisits at other hospitals
could not be retrieved. These missing data might also affect the data on number of revisits.

Thus, further study is required to specifically evaluate factors associated with revisits in children with the diagnosis of
acute asthma exacerbation, as well as factors related to delayed or no prescription of systemic corticosteroids to improve
quality of care and process of safety netting in the ED.

Conclusion

History of asthma or current controller use was associated with unscheduled ED revisits in children with acute dyspnea
from lower respiratory tract disorders. Among this group of children, no administration of systemic corticosteroids, or
administration only after discharge from the ED was significantly associated with revisits. Therefore, systemic corticos-
teroids should be prescribed for children with history of asthma or controller use (especially within one hour for those
with moderate to severe attack according to the GINA guidelines) to avoid future revisits.
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