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Background: Research on pediatric intensive care unit (PICU) readmission is lacking in China. This study was conducted to describe the risk factors associated with PICU readmission within 1 year after PICU discharge.

Methods: This retrospective case-control study included patients aged from 1 month to 16 years who were discharged between January 2018 and May 2020. The case group included readmitted patients with two or more PICU admissions within 1 year during the study period. The control group included survivors with only one PICU admission during the same study period, and the controls were matched on age and sex. Demographic and clinical variables were collected from the electronic administrative database. Risk factors were analyzed by univariate and multivariate analyses.

Results: From January 2018 to May 2020, 2,529 patients were discharged from the PICU, and 103 (4.07%) were readmitted within 1 year. In the univariate analysis, PICU readmission within 1 year was associated with lower weight, the presence of chronic conditions, a higher StrongKids score on admission, length of PICU stay of more than 2 weeks, the presence of dysfunction at discharge, sedation medications use, vasopressor use, and invasive mechanical ventilation in the first PICU stay. Patients had a higher StrongKids score as a surrogate for increased risk of malnutrition. In the multivariate analysis, the factors most significantly associated with PICU readmission within 1 year were the presence of chronic conditions, a higher StrongKids score on admission, and length of PICU stay of more than 2 weeks in the first PICU stay. In the subgroup analysis, compared with the control group, the factors most significantly associated with readmission within 48 h of discharge were the presence of chronic conditions, a higher StrongKids score on admission, and vasopressor use during the first PICU stay. The mortality rate was 8.74% (9/103) in patients with PICU readmission. The overall PICU mortality rate was 7.39% (201/2,721) during the study period.

Conclusions: Patients with chronic conditions, a higher StrongKids score on admission, and length of PICU stay of more than 2 weeks were at much higher risk for PICU readmission within 1 year. Patients with vasopressor use during the first PICU hospitalization were more likely to be readmitted within 48 h of discharge.
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BACKGROUND

Advances in critical care medicine have significantly improved the survival of critically ill patients worldwide. However, some studies have reported the increasing frequency and mortality of patients readmitted to the pediatric intensive care unit (PICU) (1, 2). Readmission would increase strain on health care resources and cost-effectiveness. Repeated critical illness and hospitalization also negatively impact patients and families. A better understanding of the frequency, risk factors, and outcomes of readmission will help guide interventions to reduce unnecessary readmission and potentially improve patient outcomes.

Currently, the research on PICU readmission is mostly concentrated in developed countries, and there is no generalizable information regarding PICU readmission in China. Only a few studies have been conducted to identify the risk factors associated with PICU readmission. The PICU readmission rates in those studies ranged between 1.6 and 60%, and the children had a mortality rate of 2–21.3%, which was higher than the overall mortality in the PICU (3–11%) (1–6). Most international studies have focused on exploring the early readmission within 48 or 72 h of discharge from the PICU (1–3, 5), and those studies tend to be based on specific patient populations such as patients in the pediatric cardiac intensive care unit and patients with tracheostomy placement, asthma, or neuromuscular disorders (3, 7–9). However, patients were more likely to have the late PICU readmission past 48 h of PICU discharge, with an incidence of 53–75.4% (10–12). Survivors of critical illness may experience impairments that can last for weeks to years, causing adverse long-term outcomes (13). Late readmission to PICU is one of the long-term adverse outcomes, we know little about its occurrence, risk factors, and outcomes in children. Only by acknowledging it will we be able to prevent and reduce harmful effects. Therefore, it is also of great significance to investigate the risk factors affecting late readmission to PICU within weeks or months of discharge.

We found only two studies that have attempted to determine the risk factors for PICU readmission within 1 year of PICU discharge (6, 14). Although the risk factors reported in those two studies were different, both studies reported that patients with chronic conditions were more likely to have PICU readmission (6, 14). Moreover, another study demonstrated that patients with chronic conditions were more likely to experience high malnutrition risk (15). The malnutrition risk is associated with adverse clinical outcomes, including longer lengths of stay and higher mortality rates (16). However, few studies are exploring the relationship between malnutrition risk and PICU readmission in children.

Therefore, in this study, we investigated the occurrence rate and outcomes of PICU readmission and determined the risk factors associated with PICU readmission within 1 year of PICU discharge.



METHODS


Study Design and Population

This retrospective case-control study was conducted in a twenty-four-bed medical-surgical PICU of a public, university-affiliated tertiary care hospital. Each bed has a ventilator for critically ill patients who require mechanical ventilation. Our population is predominantly composed of children with medical conditions, although patients undergoing planned or emergency surgical procedures (e.g., neurosurgical, cardiac, thoracic surgical), and trauma are also admitted to the PICU. We reviewed the electronic administrative database of all patients aged 1 month to 16 years discharged from the PICU between January 2018 and May 2020. Those who died in their first PICU admission and lacked adequate clinical information were excluded. Planned admissions (e.g., planned surgery, elective follow-up procedures, admissions for procedures) were excluded. The case group included readmitted patients with two or more PICU admissions during different hospitalizations within 1 year during the study period. The control group included survivors with only one PICU admission during the same study period, and the controls were matched on age and sex. Early readmission was defined as being readmitted within 48 h of discharge from the PICU, and late readmission was defined as being readmitted past 48 h of PICU discharge. This definition was suggested by the Society of Critical Care Medicine (17). Pediatric intensivists would make decisions about PICU discharge and admission. The Institutional Review Board approved this study, with the need for informed consent waived.



Data Collection and Validation

PICU admission and readmission statuses were confirmed through the electronic administrative database. Demographic and clinical characteristics of each patient were collected. Variables, including gender, age, weight, the StrongKids score, the Pediatric Logistic Organ Dysfunction 2 score (PELOD 2 score), the presence of chronic conditions, admission primary diagnostic category, use of invasive mechanical ventilation (yes/no), use of sedative medications (yes/no), use of vasopressors (yes/no), use of corticosteroids (yes/no), use of continuous renal replacement therapy (CRRT) (yes/no), the Functional Status Scale (FSS) score at discharge, length of stay (LOS) in the PICU, and mortality and the time interval between discharge from the PICU and the second admission were collected through a structured proforma.

StrongKids is used to evaluate malnutrition risk in children on admission (18). Each item is assigned a score that when added indicates the presence of nutrition risk as follows: 0 points, low risk; 1–3 points, medium risk; and 4–5 points, high risk. As a proxy for the severity of illness, a predicted probability of mortality was estimated using the PELOD 2 score (19). Chronic conditions were defined using Feudtner's definition and further examined in the PICU population as described by Edwards (20, 21). Chronic conditions were grouped into nine organ systems (cardiovascular, respiratory, neuromuscular, congenital/genetic, abnormalities, oncologic, metabolic/endocrinologic, renal, gastrointestinal, and hematologic/immunologic) and a tenth miscellaneous subcategory (rheumatologic, orthopedic, and psychiatric conditions). The FSS evaluates the overall functional status of pediatric patients at discharge from the PICU (22). The FSS scores range from 1 (normal function) to 5 (very severe dysfunction). Scores of 2, 3, and 4 indicate mild, moderate, and severe dysfunction, respectively. We chose 2 weeks of PICU LOS as a cut-off. This time duration has been used in the validation of risk factors for readmissions among PICU patients (23). Data on the final study subjects were verified through an extensive check of data validity by two experienced pediatric intensivists.



Statistical Analysis

The Statistical Package for Social Sciences version 22 was used for data analysis. p < 0.05 was considered statistically significant. Continuous variables required normality testing at first, followed by presentation as median and interquartile ranges (IQRs). Percentage and frequency were calculated for categorical or grade variables. Variables of case and control groups were compared using the Wilcoxon signed-rank test for continuous or grade variables and the chi-square test for categorical variables. Factors that were not statistically significant in the univariate analysis were excluded in the multivariate analysis. Multivariate logistic regression analyses were performed to identify factors that significantly correlated with PICU readmission. Odds ratios (ORs) for readmission were calculated in multivariate analyses with corresponding 95% confidence intervals (CIs).




RESULTS

During the study period, 2,529 patients were discharged from the PICU. The distribution of PICU admissions in the case group is shown in Figure 1. In total, 103 (4.07%) patients had PICU readmissions within 1 year of PICU discharge during the study period, of whom 85 (3.36%) had one readmission, 14 (0.55%) had two readmissions, and 4 (0.16%) had three or more readmissions. Among children with PICU readmissions, 9 patients (8.7%, 103/2,529) died, including 7 in the second PICU admission and 2 in the third PICU admission. The PICU mortality rate was 7.39% (201/2,721).
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FIGURE 1. The distribution of PICU admissions in the case group.



Characteristics of Participants

Table 1 shows the characteristics of the participants. The median age was 1 year (IQR 0.42–3 years), the median weight was 10.50 kg (IQR 6–15.50 kg), and the male-to-female ratio was 1.15:1. Chronic conditions were present in 48 patients (46.60%), of whom 12 (25%) had two or more chronic conditions, with the most common chronic condition being congenital heart disease. The median StrongKids score of readmitted patients was 3 (IQR 2–3), which was higher than that of patients in the control group. The most common diagnostic category for readmission was respiratory (40.78%, n = 42), followed by the infection that was observed in 15 (14.56%) patients. Neurologic and cardiovascular diagnoses were found in 12 readmitted patients (11.65%). Invasive mechanical ventilation was required in 54 (52.40%) readmitted patients, and 25 patients (24.3%) required CRRT. Vasopressors were required in 49 (47.60%) readmitted patients. In the case group, 37.86% of patients were dysfunctional at discharge. More than half of readmitted patients had the first PICU LOS of more than 2 weeks.


Table 1. Risk factors of PICU readmission within 1 year associated with characteristics on first PICU admission.
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The characteristics of the readmitted patients between the first and second PICU admissions are shown in Supplementary Material. In the case group, patients on the second PICU admission were older but weighed less than those on the first PICU admission. The second PICU admission in the case group had lower severity of illness than the first PICU admission [3.44 (1.25–5.25) vs. 6.01 (4.24–8.25)], and fewer patients required invasive mechanical ventilation, CRRT, sedative medications, corticosteroids, or vasopressors during the second hospitalization. Readmitted patients had shorter PICU LOS in the second PICU admission. In total, 74 patients (66.06%) had the same major diagnostic category between the first and second PICU admissions. More than half of the same major diagnostic category was respiratory (n = 45, 60.81%), and pneumonia was the most common diagnosis in the respiratory category (n = 40, 88.89%). The median time interval between the first and second PICU admissions was 6 days (IQR 1.21–25).



Risk Factors for PICU Readmission Within 1 Year

Potential risk factors during the first admission for PICU readmission are shown in Table 1. In the univariate analysis, patients with PICU readmission were significantly weighed less than control group patients (p = 0.048). Children with PICU readmission were more likely to have chronic conditions than those not readmitted (p < 0.001). The case group was more likely to have the presence of congenital heart disease (p = 0.029). The StrongKids score on the first PICU admission was significantly different between the case and control groups (p < 0.001). Patients with PICU readmission were more likely to have longer PICU stays (p = 0.001). They were more likely to require vasopressors (p < 0.001), sedative medications (p = 0.047) and invasive mechanical ventilation (p < 0.001) during PICU stay. Although the median PELOD 2 score was higher on readmission, it was not statistically significant. Children in the case group were more likely to have dysfunction at discharge than those in the control group (p = 0.007). Age, sex, admission primary diagnostic category, use of corticosteroids, and use of CRRT did not meet statistical significance.

In the multivariate analysis, the variables that remained statistically significant were first PICU LOS, the StrongKids score on admission, and the presence of chronic conditions. Case group patients were more likely to have chronic conditions (p < 0.001, OR 4.99, CI 2.81–10.22), a higher StrongKids score on admission (p < 0.001, OR 4.5, CI 2.70–7.60), and PICU LOS of more than 2 weeks (p = 0.023, OR 2.05, CI 1.08–3.92) in the first PICU admission (Table 2).


Table 2. Risk factors of PICU readmission within 1 year in the multivariate analysis.
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Subgroup Analysis: Risk Factors for Early and Late PICU Readmission

Most patients (67.96%, n = 70) had late readmission, whereas 32.04% (n = 33) had early readmission. Infection was the major cause of early readmission (75.76%). We further investigated the risk factors of early readmission and late readmission to PICU. Compared with the control group, the factors most significantly associated with early readmission were the presence of chronic conditions (p = 0.001, OR 5.12, CI 1.99–12.66), a higher StrongKids score on admission (p = 0.008, OR 2.52, CI 1.27–5.34), and vasopressor use during the first PICU stay (p = 0.029, OR 2.77, CI 1.06–7.55) (Tables 3, 4). Late readmission patients were more likely to have chronic conditions (p < 0.001, OR 4.53, CI 1.97–10.41), a higher StrongKids score on admission (p < 0.001, OR 3.79, CI 2.06–6.94), and PICU LOS of more than 2 weeks (p = 0.024, OR 2.41, CI 1.31–5.58) in the first PICU admission (Tables 5, 6). Neither demographic nor clinical characteristics of early readmission were statistically significant compared with those of late readmission.


Table 3. Risk factors of early readmission associated with characteristics on first PICU admission.
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Table 4. Risk factors of PICU early readmission in the multivariate analysis.
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Table 5. Risk factors of late readmission associated with characteristics on first PICU admission.
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Table 6. Risk factors of PICU late readmission in the multivariate analysis.

[image: Table 6]




DISCUSSION

PICU readmission can cause significant financial burdens to families and obstacles to hospital efficiency for institutions (24, 25). Understanding the risk factors for PICU readmission may help improve the quality of care and reduce its incidence. To our knowledge, this is the first study from China to estimate the incidence, risk factors, and mortality of PICU readmission. We found that patients with chronic conditions, a higher StrongKids score on admission, and PICU LOS of more than 2 weeks were at much higher risk for PICU readmission within 1 year of PICU discharge.

Based on our single-center study, the PICU readmission rate within 1 year of PICU discharge was 4.07 and 0.71% of patients had two or more readmissions. Three international studies have described a broad range of 9.8–53% of PICU readmission rates within 1 year (6, 7, 14). A recent study from a single-center PICU in Brazil reported the readmission rate within 1 year as 9.8%, and the rate of two or more readmissions was 2.5% (6). Our PICU readmission rate was lower than the latest international data. Readmission was the factor most strongly associated with pediatric death within 1 year of PICU discharge (14). The reported mortality rates of readmitted patients are variable in international data, being 2–21.3% (5, 6). In our study, the mortality rate in readmitted patients was 8.7%, which is comparable to the literature. The overall PICU mortality rate in our study (7.39%, 201/2,721) was also comparable to the 3–11% mortality rate reported in the literature (1, 2).

Previous studies revealed that chronic conditions were associated with PICU readmission (6, 12, 14, 26). A study from Brazil reported that patients with chronic conditions would have an increased risk of readmission compared with those who had not been readmitted within 1 year of PICU discharge, and neuromuscular disease was the most common chronic condition (6). Moreover, at least 65% of patients with chronic conditions would be readmitted to the PICU within 1 year after PICU discharge (6). Edwards et al. (14) also found that patients with any chronic conditions were more likely to be readmitted than those without chronic conditions within 1 year, and hemopoietic cancers had the highest hazard for readmission. In our study, children with chronic conditions had a more than five-fold risk of PICU readmission than children without chronic conditions. Most patients were not readmitted within 1 year of PICU discharge even if they had chronic conditions in our study, which is different from the research reported in Brazil. This may be one of the reasons for the lower incidence of PICU readmission in our study than that of the study in Brazil. Congenital heart disease was the most common chronic condition in our study, which was different from the abovementioned two studies. And readmitted patients had significantly more complex cardiac defects that included more than two defects than the controls, which could explain patients with the presence of congenital heart disease had a higher risk for readmission to PICU. Our regional economy and medical level are so backward that comprehensive screening and follow-up treatment are not conducted in the perinatal and neonatal period, which may cause neglect of several children with congenital heart disease. In the future, we must strengthen the screening for congenital heart disease in newborns and the research on the pathogenesis and prevention strategies of congenital heart disease to reduce the incidence. Such at-risk children, particularly those with complex cardiac defects, should be followed up on a more frequent basis after PICU discharge to reduce the incidence of readmission.

Clinical guidelines state that all patients should be screened for malnutrition risk on admission and periodically during their hospitalization (27). Higher malnutrition risk is associated with growth impairment, longer LOS, increased hospital costs, and higher mortality (28). Although few studies have directly confirmed the relationship between malnutrition risk and PICU readmission in adults or children, it has been confirmed that higher malnutrition risk is associated with the occurrence of malnutrition and malnutrition will cause readmission (29). In recent studies of different nutrition screening tools in pediatrics, StrongKids was considered a method of evaluating good clinical performance (30). Although the median StrongKids scores of both case and control groups indicated medium risk in our study, the case group had higher StrongKids scores than the control group. Moreover, readmitted patients on the second PICU admission were older but weighed less than those on the first PICU admission. Considering the presence of chronic conditions is one of the most important factors in determining the risk of malnutrition, the increased risk of malnutrition in the case group on admission could be attributed to the presence of chronic conditions in more patients. As a result, we should pay more attention to chronic conditions management during critical care and offer adequate treatment as well as meticulous pre-discharge assessment to avoid readmissions.

PICU readmission within 48 h has been proposed as a quality metric by the Society of Critical Care Medicine in 1995 (17). In 2007, the National Quality Forum has also supported early PICU readmission as a pediatric-specific quality measure (31). Therefore, we also described the risk factors for early PICU readmission. We observed that 32.04% of PICU readmission was early readmission, which is almost similar to the literature, where the early readmission rate was <50% among PICU readmissions (10–12). The risk factors for early readmission are similar to those of late readmission compared with the control group. However, the presence of chronic conditions and the higher malnutrition risk were significantly associated with early readmission and late readmission, and patients with vasopressor use during the first PICU hospitalization were more likely to have early readmission. Although there is no similar result to our finding, a report from the pediatric cardiac intensive care unit also demonstrated that discontinuation of vasoactive infusions at ≤ 24 h before PICU discharge was associated with early readmission. Therefore, patients with vasopressor use during hospitalization may have complex medical needs, placing them at risk for early repeated admissions (3). We also found that the past 75% of patients had early PICU readmission due to infection, indicating the need to focus on nosocomial infection during the process of hospital nursing.

Most readmitted patients had the same major diagnostic category between the first and second PICU admissions in our study, and the disease severity on the second PICU admission was significantly lower than that on the first PICU admission. However, Paulo et al. found that more than half of patients had PICU readmissions within 1 year of discharge due to the new diagnostic category, and the median time interval between the first and second PICU admissions was 73 days (6). We discovered that the median time interval between first and second PICU admission was 6 days, indicating the possibility of readmission after discharge due to inadequacy of treatment and the deterioration of the patient's condition in the first PICU admission. These findings suggested that children should be fully evaluated before discharge and the hospital decision should be made carefully. We can set a pre-discharge score for discharge, and if the criterion is not met, the PICU stay can be extended if necessary. Early readmission to the PICU is defined as within 48 h in developed countries, but in developing countries or medically underdeveloped regions, 1 week may be a more appropriate time to assess the PICU quality.

Our study limitations warrant consideration. First, we had no data on whether patients were readmitted to other PICUs or death occurred outside our institution, which may lead us to underestimate the number of readmissions and deaths. However, our institution has the only separate PICU of a tertiary care university-affiliated institution in our region. Second, we had no data regarding PICU capacity strain on the day of discharge. This may affect PICU doctors' decisions regarding patients' discharge. It would be useful to have information regarding resource utilization to determine the impact of “ICU strain” on readmission.



CONCLUSIONS

Patients with chronic conditions, a higher StrongKids score on admission, and PICU LOS of more than 2 weeks were at much higher risk for PICU readmission within 1 year. Patients with vasopressor use during PICU hospitalization were more likely to get readmitted within 48 h of discharge. We characterized the readmission rate and identified the characteristics highly associated with readmission. Better recognition of patients at higher risk of readmission may improve resource utilization by targeting closer follow-up or outreach services for these patients after their discharge from the PICU.
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Variables Adjusted odds ratio

(95% CI)
With chronic conditions 5.12(1.99-12.66)
The Strongkids score on admission 252 (1.27-5.34)
Vasopressor use 2.77 (1.06-7.55)

I, confidence interval.
“Significant risk factor in the multivariable analysis (o < 0.05).

0.001*
0.008*
0029
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First PICU admission of Late Control group  p

characteristics readmission (N = 206)
(N=70)
Age (y), median (IQR) 1.25 (0.50-4.44) 1.25(0.55-4.62) 0.100
Male sex, n (%) 38 (54.29) 111(53.88)  0.927
Weight (kg), median (IQR) 1035 (6.23-17) 11.65 0.009
(7.59-18.25)

With chronic condtions, n (%) 37 (52.86) 32(1558)  <0.001"
Strongkids scores on admission, 3-8 2(1-2)  <0.001"
median (IQR)
Admission primary diagnostic 0.021*
category, n (%)

Respiratory 31(44.29) 89(43.20)

Neurologic 6(8.56) 19(9.22)

Cardiovascular 9(12.86) 17 (8.25)

Infectious 11 (16.71) 25 (12.14)

Trauma 1(1.42) 22(10.68)

Tumor 3(4.29) 3(1.46)

Hemorthage/coagulopathy 3(4.29) 11(5.34)

Urinary 3(4.29) 9(4.37)

Other 3(4.29) 11(6.39)
Sedation medications, n (%) 46 (65.70) 99(48.05)  0.031"
Vasopressors, n (%) 34 (48.57) 49(2379)  0.001*
Corticosteroids, n (%) 31(44.3) 67 (32.52) 0.103
Invasive mechanical ventitation, 39 (55.71) 60(20.12)  0.001"
n %)
Continuous renal replacement 19 27.1) 35(1699) 0,077
therapy, n (%)
PELOD 2 score, median (IQR) 6.12 (2.24-9.07) 5.12(2.22-6.13) 0.246
First PICU length of stay in weeks, 1 (%) 0.001*

<2 30 (42.86) 144 (69.90)

=2 40 (57.14) 62(30.10)
FSS at discharge, n (%) 0.069

Normal function 42 (60) 165 (80.10)

Mild dysfunction 13(18.57) 209.71)

Moderate dysfunction 7(10) 10 (4.85)

Severe dysfunction 7(10) 94.37)

Very severe dysfunction 1(1.4) 2(0.97)

IQR, interquartie range; PELOD 2 score, Pedatric Logistic Organ Dysfunction 2 score;
FSS, Functional Status Scale.
“Significant risk factor in the multivariable analysis (o < 0.05).
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Variable Adjusted odds
ratio (95% Cl)

With chronic conditions 4.99 (2.81-10.22)
The Strongkids score on 45 (2.70-7.60)
admission

First PICU length of stay in 2.05 (1.08-3.92)

days for more than 2 weeks

CI, confidence interval.
“Significant risk factors in the multivariable analysis (o < 0.05).

<0.001*
<0.001*

0.023*
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First PICU admission of Early Control group  p

characteristics readmission (N =206)
(V=33
Age (y), median (IGR) 1(025-2)  1.25(0.55-4.62) 0.046°
Male sex, n (%) 17 (51.52) 111(6388)  0.726
Weight (kg), median (IQR) 10.7 (6.82-10.45) 11.65 0.049*
(7.59-18.25)

With chronic conditions, n (%) 11(33.33) 32(1553)  <0.001*
Strongkids scores on admission, 2(2-9) 2(1-2)  <0001*
median (IGR)
Admission primary diagnostic 0.141
category, n (%)

Respiratory 11(33.33) 89 (43.20)

Neurologic 6(18.18) 19 (9.22)

Cardiovascular 3(9.09) 17 (8.25)

Infectious 4(12.12) 25 (12.14)

Trauma 6(18.18) 22 (10.68)

Tumor 2(6.06) 3(1.46)

Hemorrhage/Coagulopathy 0 11(5.34)

Urinary 0 9(4.87)

Other 1(3.04) 11(5.39)
Sedation medications, (%) 15 (45.45) 994805 0522
Vasopressors, n (%) 14 (42.42) 492879 0010°
Corticosteroids, 1 (%) 13 (39.39) 67(3252)  0.443
Invasive mechanical ventilation, n 15 (45.45) 60(20.12)  0.110
(%)
Continuous Renal Replacement 6(18.18) 35(1699) 0800
Therapy, n (%)
PELOD 2 score, median (IQR) 599 (1.26-8.25) 5.12(2.22-6.13) 0.158
First PICU length of stay in weeks, 1 (%) 0033

<2 16 (48.48) 144 (69.90)

=2 17(5152) 62 (30.10)
FSS at discharge, n (%) 0.144

Normal function 22 (66.67) 165 (80.10)

Mid dysfunction 7(1.21) 209.71)

Moderate dysfunction 3(9.09) 10 (4.85)

Severe dysfunction 1(3.03) 9(4.37)

Very severe dysfunction 0 2(0.97)

IQR, interquartiee range; PELOD 2 score, Pediatric Logistic Organ Dysfunction 2 score;
FSS, Functional Status Scale.
“Significant risk factor in the multivariable analysis (o < 0.05).
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Variables Adjusted odds ratio (95% CI)

With chronic conditions 4.53 (1.97-10.41)
Strongkids score on admission 379 (2.06-6.94)
First PICU length of stay in days 2.41(1.31-5.58)

for more than 2 weeks

I, confidence interval.
“Significant risk factor in the multivariable analysis (o < 0.05).

P

<0.001"
<0.001*
0.024*
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irst PICU admission of Casegroup Control group  p

characteristics (N =103) (N = 206)
Age (y), median (IQR) 1(0.42-3.00) 126 0.076
(0.55-4.62)
Male sex, n (%) 55(53.40)  111(53.88) 0819
Weight (kg), median (IQR) 10.50 (6-15.50) 11.65 0.048"
(7.59-18.25)
With chronic conditions®, n (%) 48 (46.60) 32(1658)  <0.001*
>2 chronic conditions, n (%) 12 (25) 4(12.50)
With congenital heart disease, n (%) 10 (9.71) 12(583  0.029°
Ventricular septal defect, n (%) 7(70) 6(50)
22 defects, n (%) 6(60) 2(16.67)
Strongkids score on adrmission, 3(2-9) 2(1-9  <0.001*
median (IQR)
Admission primary diagnostic 0.127
category, n (%)
Respiratory 42 (40.78) 89 (43.20)
Neurologic 12 (11.65) 19(9.22)
Cardiovascular 12 (11.65) 17 (8.25)
Infectious 15 (14.56) 25 (12.14)
Trauma 7(6.80) 22(10.68)
Tumor 5(4.85) 3(1.46)
Hemorthage/coaguiopathy 3(291) 11(5.34)
Urinary 3(291) 9(4.87)
Other 4(3.80) 11(5.33)
Sedation medications, n (%) 64 (62.14) 99(4805)  0.047*
Vasopressors, n (%) 49 (47.57) 49(23.79)  <0.001*
Corticosteroids, n (%) 44 (42.72) 67(3252)  0.118
Invasive mechanical ventiation, n (%) 54 (52.43) 60(20.12)  <0.001"
Continuous renal replacement 25 (24.27) 35 (16.99) 0.151
therapy, n (%)
PELOD 2 score, median (IQR) 601 512 0138
(424-825)  (222-6.19)
First PICU length of stay in weeks, 0.001*
n (%)
<2 47 (45.63) 144 (69.90)
=2 56 (54.37) 62(30.10)
FSS at discharge, n (%) 0.007*
Normal function 64(62.14)  165(80.10)
Mild dysfunction 20 (19.42) 20(9.71)
Moderate dysfunction 10 9.71) 10 (4.85)
Severe dysfunction 8(7.77) 9(4.87)
Very severe dysfunction 1(0.96) 2(097)

IQR, interquartile range; PELOD 2 score, Pedatric Logistic Organ Dysfunction 2 score;
FSS, Functional Status Scale.

“Chronic conditions included neuromuscular (status epilepticus, perioheral neuropathy,
birth asphyxia, intrauterine hypoxia, enoxic brain damege, Ischemic encephelopathy,
developmental delay, autism), respiratory (ouimonary fibrosis, asthma), cardiovascular
(supraventriculer tachycardia, ventricular tachycardia, ventricular septel defect,
atrial septal defect, tricuspid valve, zortic valve insufficiency/regurgitation, mitral
valve insufficiency/regurgitation, patent ductus arteriosus, pulmonary hypertension,
hypertension), gastrointestinal (inguinal hemia, abdominel and intestinel hemia, umbilical
hemia), oncologic (hepatocelular carcinoma, gangloneurome), rheumatologic (systemic
lupus erythematosus, thrombotic microangiopathy, ~thrombotic thrombocytopenic
purpura,~ systemic  sclerosis), endocrinologic — (ituitary  disorders), hematologic
(thrombocytopenic purpura).

“Significant risk factor in the multivariable analysis (o < 0.05)
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