Risk factors for functional decline and impaired quality of life after pediatric respiratory failure

R. Scott Watson, MD; Lisa A. Asaro, MS; Larissa Hutchins, MSN; G. Kris Bysani, MD; Elizabeth Y. Killien, MD;

Derek C. Angus, MD; David Wypij, PhD; Martha A.Q. Curley, PhD for the RESTORE Study Investigators*
ONLINE DATA SUPPLEMENT

RESTORE Investigators

Figure E1. Flow diagram of study patients enrolled in the RESTORE (Randomized Evaluation of Sedation
Titration for Respiratory Failure) trial, including follow-up

Table E1. ITQOL scores at 6 months post-discharge according to functional status at baseline

Table E2. Factors present at admission and hospital course variables according to impaired HRQL based on
ITQOL growth and development score in patients with normal functional status at baseline

Table E3. PedsQL scores at 6 months post-discharge according to functional status at baseline

Table E4. Factors present at admission and hospital course variables according to impaired HRQL based on
PedsQL total score in patients with normal functional status at baseline



RESTORE Investigators

The Randomized Evaluation of Sedation Titration for Respiratory Failure (RESTORE) study investigators include: Martha
A.Q. Curley (Principal Investigator; School of Nursing and the Perelman School of Medicine, University of Pennsylvania,
Philadelphia, PA; The Children’s Hospital of Philadelphia Research Institute, Philadelphia); David Wypij, (Principal
Investigator — Data Coordinating Center; Department of Biostatistics, Harvard T.H. Chan School of Public Health;
Department of Pediatrics, Harvard Medical School; Department of Cardiology, Boston Children's Hospital, Boston, MA);
Geoffrey L. Allen (Children's Mercy Hospital, Kansas City, MO); Derek C. Angus (Clinical Research, Investigation, and
Systems Modeling of Acute lliness Center, Pittsburgh, PA); Lisa A. Asaro (Department of Cardiology, Boston Children's
Hospital, Boston, MA); Judy A. Ascenzi (The Johns Hopkins Hospital, Baltimore, MD); Scot T. Bateman (University of
Massachusetts Memorial Children's Medical Center, Worcester, MA); Santiago Borasino (Children’s Hospital of Alabama,
Birmingham, AL); Cindy Darnell Bowens (Children’s Medical Center of Dallas, Dallas, TX); G. Kris Bysani (Medical City
Children's Hospital, Dallas, TX); Ira M. Cheifetz (Duke Children’s Hospital, Durham, NC); Allison S. Cowl (Connecticut
Children's Medical Center, Hartford, CT); Brenda L. Dodson (Department of Pharmacy, Boston Children’s Hospital,
Boston, MA); E. Vincent S. Faustino (Yale-New Haven Children’s Hospital, New Haven, CT); Lori D. Fineman (University
of California San Francisco Benioff Children’s Hospital at San Francisco, San Francisco, CA); Heidi R. Flori (University of
California at San Francisco Benioff Children's Hospital at Oakland, Oakland, CA); Linda S. Franck (University of California
at San Francisco School of Nursing, San Francisco, CA); Rainer G. Gedeit (Department of Pediatrics, Medical College of
Wisconsin, Milwaukee, WI); Mary Jo C. Grant (Primary Children’s Hospital, Salt Lake City, UT); Andrea L. Harabin
(National Heart, Lung, and Blood Institute, National Institutes of Health, Bethesda, MD); Catherine Haskins- Kiefer (Florida
Hospital for Children, Orlando, FL); James H. Hertzog (Nemours/Alfred |. duPont Hospital for Children, Wilmington, DE);
Larissa Hutchins (The Children's Hospital of Philadelphia, Philadelphia, PA); Aileen L. Kirby (Oregon Health & Science
University Doernbecher Children's Hospital, Portland, OR); Ruth M. Lebet (School of Nursing, University of Pennsylvania,
Philadelphia, PA); Michael A. Matthay (University of California at San Francisco School of Medicine, San Francisco, CA);
Gwenn E. McLaughlin (Holtz Children’s Hospital, Jackson Health System, Miami, FL); JoAnne E. Natale (University of
California Davis Children’s Hospital, Sacramento, CA); Phineas P. Oren (St. Louis Children’s Hospital, St. Louis, MO);
Nagendra Polavarapu (Advocate Children’s Hospital-Oak Lawn, Oak Lawn, IL); James B. Schneider (Cohen Children's
Medical Center of New York, Hyde Park, NY); Adam J. Schwarz (Children’s Hospital of Orange County, Orange, CA);
Thomas P. Shanley (C. S. Mott Children’s Hospital at the University of Michigan, Ann Arbor, MI); Shari Simone (University
of Maryland Medical Center, Baltimore, MD); Lewis P. Singer (The Children’s Hospital at Montefiore, Bronx, NY); Lauren
R. Sorce (Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL); Edward J. Truemper (Children’s Hospital
and Medical Center, Omaha, NE); Michele A. VanderHeyden (Children's Hospital at Dartmouth, Dartmouth, NH); R. Scott
Watson (Center for Child Health, Behavior, and Development, Seattle Children’s Research Institute, Seattle, WA); Claire
R. Wells (University of Arizona Medical Center, Tucson, AZ).

E2



2449 patients enrolled in
RESTORE

447 never eligible for follow-up:
311 Parent/guardian did not
provide consent for follow-up
136 Died by hospital discharge

2002 preliminarily eligible
for follow-up

583 not selected for follow-up*

1419 preliminarily eligible
and selected for follow-up*

59 not eligible for follow-up:
41 Delayed data transfer
12 Custody issue

4 Language barrier
2 Moved out of the US

1360 eligible for follow-up

287 did not have follow-up:
263 lost to follow-up
24 late refusals

1073 had follow-up':
960 Interviews?
838 Questionnaires (389 ITQOL, 449 PedsQL)3
30 Died after hospital discharge

Figure E1. Flow diagram of study patients enrolled in the RESTORE trial, including follow-up.
RESTORE=Randomized Evaluation of Sedation Titration for Respiratory Failure. ITQOL=Infant and Toddler Quality of

Life Questionnaire. PedsQL=Pediatric Quality of Life Inventory.

* Patients were randomly selected for post-discharge assessments, stratified by age group (<2, 2-4, 5-7, 8-12, and 13-18
years) and site. Comparing patients selected vs. not selected for follow-up, there were no differences in normal functional
status at baseline (73% vs. 74%; P=0.75) or hospital discharge (66% vs. 67%; P=0.76).

T Follow-up rate: 1073/1360 = 79%.
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+ Of the 960 patients whose parents/guardians completed follow-up interviews including assessment of functional status,
960 patients had functional status data at baseline and 946 at hospital discharge.

§ Parents/guardians provided health-related quality of life data via ITQOL or PedsQL. For ITQOL, parents/guardians
provided data for 53 patients 6 years of age or older; these data were excluded, as the instrument is validated for children

younger than 6 years of age. For PedsQL, parents/guardians provided incomplete data for five patients, so that the
PedsQL could not be scored.
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Table E1. ITQOL scores at 6 months post-hospital discharge according to functional status at baseline

Normal Impaired P value P value
function* function* US normsF! normal vs impaired vs
Variable (n=273) (n=63) (n =1443) US norms’ US norms’
Age at ITQOL, n (%)
<ly 128 (47) 10 (16)
1to<2y 132 (48) 33 (52)
2t0<6y 13 (5) 20 (32)
ITQOL scores, mean (SD)H$
Overall health 78.0 (22.3) 58.1(26.0)
Physical abilities 87.4 (25.3) 60.8 (33.1) 96.3 (15.7) 0.0001 <0.0001
Growth and development 89.2 (15.3) 65.4(22.2) 93.1 (12.5) <0.0001 <0.0001
Bodily pain and discomfort 78.1(20.2) 75.8 (22.5) 85.2 (16.1) <0.0001 <0.0001
Temperament and moods 81.0 (12.1) 75.4 (14.1) 80.3 (11.8) 0.33 0.008
General behavior' 77.5 (15.0) 76.1 (15.0) 72.3 (16.1) <0.0001 0.06
Global behavior' 82.7 (20.7) 82.1(23.3)
Getting along with others' 72.7 (11.6) 66.1 (14.2) 74.9 (11.7) 0.03 <0.0001
General health perceptions 50.1 (16.9) 35.4(17.8) 78.9 (13.1) <0.0001 <0.0001
Change in health compared
to 1 year ago, n (%)'
Much better now 69 (49) 24 (47)
Somewhat better now 23 (16) 13 (25)
About the same now 36 (26) 10 (20)
Somewhat worse now 9 (6) 2 (4)
Much worse now 32 24

ITQOL=Infant and Toddler Quality of Life Questionnaire, from patients <2 years old or 2-6 years old with substantial

developmental impairment. SD=standard deviation.

* Normal functional status at baseline is defined as Pediatric Cerebral Performance Category (PCPC) = 1 and Pediatric
Overall Performance Category (POPC) = 1, while impaired functional status is defined as POPC>1.
T P values comparing functional group mean scores with reference population means were calculated using linear

regression accounting for pediatric intensive care unit as a cluster variable using generalized estimating equations.
* Higher scores indicate better health-related quality of life.
§ Missing less than 8% of ITQOL scores in the normal and impaired function groups.
I Assessed in children 1y of age and older.
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Table E2. Factors present at admission and hospital course variables according to impaired HRQL
based on ITQOL growth and development score in patients with normal functional status at baseline

Not impaired Impaired P P
HRQL HRQL value value

Variable (n=216) (n =55) unadj* adj’
Factors present at hospital admission
Sociodemographic factors and pre-existing health status
Age at ITQOL, n (%) 0.66

<ly 104 (48) 23 (42)

1to<2y 102 (47) 29 (53)

2t0<6y 10 (5) 3(5
Female, 1 (%) 89 (41) 25 (45) 0.52
Non-Hispanic white, n/total (%) 134/215 (62) 32/55 (58) 0.23
Parent education, 7 (%) 0.007

Some high school 21 (13) 8 (18)

High school graduate/G.E.D. 32 (20) 15 (33)

Some college or technical school 52 (33) 10 (22)

College graduate/postgraduate 55 (34) 12 (27)

Unknown, n 56 10
Median household income of zip code of residence, n (%)* 0.68

<$40,000 41.(19) 11 (20)

$40,000-$79,999 132 (61) 35 (64)

>$80,000 43 (20) 9(16)
Any medical history, n (%)

Prematurity (<36 wk postmenstrual age) 35 (16) 13 (24) 0.29

Asthma (prescribed bronchodilators or steroids) 8 (4) 1(2) 0.40

Cancer (current or previous diagnosis) 4(2) 1(2) 0.98
Features of the presentation of acute illness
PRISM 1II-12 score, median (IQR)* 5(2-8) 3(1-8) 0.92
Risk of mortality based on PRISM 11I-12 score, median (IQR), % 1.7 (0.7-4.8) 1.3 (0.7-4.9) 0.67
Primary diagnosis category, n (%) 0.02

Bronchiolitis or asthma (or reactive airway disease) 136 (63) 28 (51)

Pneumonia or aspiration pneumonia 52 (24) 14 (25)

Acute respiratory failure related to sepsis 12 (6) 59

Other acute diagnoses' 14 (6) 509

Other chronic diagnoses' 2 (<1) 3(5)
Hospital course variables
Moderate/severe PARDS based on worst OI or OSI during hospitalization, n (%) 148 (69) 41 (75) 0.28 0.27
Early NMB (for the entire duration of days 1 and 2), n (%) 24 (11 509) 0.55 0.55
HFOV, n (%) 29 (13) 509 0.46 0.46
ECMO, n (%) 8 (4) 0 0.37** -
Non-invasive ventilation prior to intubation, # (%) 90 (42) 24 (44) 0.87 0.82
Non-invasive ventilation post-extubation, 7 (%) 97 (45) 24 (44) 0.79 0.84
Duration of mechanical ventilation, median (IQR), d 6.5 (4.0-9.6) 7.2 (4.3-11.0) 0.21 0.28

<7d,n (%) 119 (55) 27 (49) 0.57 0.59

7to<l4d 73 (34) 21 (38)

14to <28 d 20 (9) 509)

>28 d (including transfers by day 28) 4(2) 2 (4)
MODS (concurrent or new), n (%)f 136 (63) 33 (60) 0.72 0.72
Extrapulmonary organ dysfunction during hospitalization, n (%)

Cardiovascular 69 (32) 18 (33) 0.93 0.89

Neurologic 97 (45) 25 (45) 0.78 0.90

Hematologic 19 (9) 6 (11) 0.56 0.52

Renal 703) 1(2) 0.63 0.60

Hepatic 20 (9) 9(16) 0.13 0.14
Number of organ dysfunctions, median (IQR) 2 (1-2) 2(1-3) 0.49 0.54
Mean daily opioid dose, median (IQR), mg/kg 1.5 (0.6-2.5) 1.5 (0.8-3.4) 0.50 0.58
Mean daily benzodiazepine dose, median (IQR), mg/kg 1.3 (0.6-2.4) 1.9 (0.8-3.1) 0.36 0.45
Synthetic primary opioid agent, n (%) 89 (41) 24 (44) 0.70 0.79
Dexmedetomidine, n (%) 73 (34) 15 (27) 0.29 0.19
Clonidine, n (%) 25 (12) 9(16) 0.30 0.40
Ketamine, 1 (%) 38 (18) 13 (24) 0.11 0.16
Barbiturates, 7 (%) 26 (12) 8 (15) 0.56 0.67

E6




Methadone, n (%) 39 (18) 18 (33) 0.03 0.03
Antidelirium medication, 1 (%) 1 (<1) 0 >(0.99%* -
>4 sedative classes, n (%)% 51(24) 17 (31) 0.13 0.11
Study days awake and calm (daily modal SBS score -1 or 0), median (IQR), % 86 (67-100) 85 (67-100) 0.68 0.81
Heavy sedation (daily modal SBS score ever -3), n (%) 22 (10) 6(11) 0.72 0.82
Inadequate pain management, n (%)" 26 (12) 14 (25) 0.005 0.005
Inadequate sedation management, n (%)" 54 (25) 12 (22) 0.73 0.65
Clinically significant iatrogenic withdrawal, n (%)" 26 (12) 10 (18) 0.14 0.17
Length of stay

PICU, median (IQR), d 8.8 (5.8-13.8) 9.7 (6.1-16.4) 0.02 0.03
<7d,n (%) 73 (34) 18 (33) 0.09 0.11
7to<14d 91 (42) 19 (35)
14to <28d 42 (19) 11 (20)
>28d 10 (5) 7(13)

Hospital, median (IQR), d 12.5 (9-19) 16 (11-24) <0.0001 0.0002
<7d,n (%) 20(9) 3(5 0.03 0.08
7to<14d 103 (48) 22 (40)
14t0<28d 66 (31) 19 (35)
>28d 27 (13) 11 (20)

Opioids and/or benzodiazepines at hospital discharge, n (%) 58 (27) 14 (25) 0.85 0.74

HRQL=health-related quality of life. ITQOL=Infant and Toddler Quality of Life Questionnaire, from patients <2 years old or
2-6 years old with substantial developmental impairment. PRISM IlI-12=Pediatric Risk of Mortality Il score from first 12
hours in the PICU. IQR=interquartile range. PARDS=pediatric acute respiratory distress syndrome. Ol=oxygenation index.
OSl=oxygen saturation index. NMB=neuromuscular blocking agent. HFOV=high-frequency oscillatory ventilation.
ECMO=extracorporeal membrane oxygenation. MODS=multiple organ dysfunction syndrome. SBS=State Behavioral
Scale. PICU=pediatric intensive care unit.

* P values for comparison between groups were calculated using logistic regression accounting for PICU as a cluster
variable using generalized estimating equations, unless otherwise specified.

T P values were calculated as above, adjusting for age group (<1y, 1 to <6 y) and PRISM IlI-12 score.

¥ Median household income of zip code of residence in 2011.E2

§ Severity of illness was defined by the PRISM 111-12 score. The scale for the PRISM I1I-12 score ranges from 0 to 74, with
higher scores indicating a higher risk of death.E3

I'Other acute primary diagnoses include laryngotracheobronchitis, pertussis, acute respiratory failure related to multiple
blood transfusions, pneumothorax (nontrauma), pulmonary edema, and pulmonary hemorrhage. Other chronic primary
diagnoses include acute respiratory failure after bone marrow transplantation, acute exacerbation lung disease (cystic
fibrosis or bronchopulmonary dysplasia), and pulmonary hypertension (not primary).

TPARDS severity was defined using the 2015 Pediatric Acute Lung Injury Consensus Conference (PALICC) criteria.B4

** P values were calculated using Fisher’s exact test due to zero counts.

T MODS was defined as respiratory dysfunction plus one or more extrapulmonary organ dysfunctions, with concurrent
MODS defined by onset on day 0/1 and new MODS by onset on day 2 or later.E5

+ Synthetic primary opioid agent includes fentanyl, hydromorphone, and remifentanil.

§§ Different sedative classes include opioids, benzodiazepines, a2-adrenergic agonists, propofol, barbiturates, ketamine,
and chloral hydrate.

" Inadequate pain management was defined as pain score >4 (or pain assumed present if receiving neuromuscular
blockade) for 2 consecutive hours and inadequate sedation management as SBS score >0 (or agitation assumed present
if receiving neuromuscular blockade) for 2 consecutive hours.

7 Clinically significant iatrogenic withdrawal was defined as rescue therapy (an opioid or benzodiazepine bolus or an
increase in opioid or benzodiazepine infusion) to manage an increase in withdrawal symptoms for patients weaning from
25 days of opioids.
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Table E3. PedsQL scores at 6 months post-discharge according to functional status at baseline

Healthy
Normal Impaired population P value P value
function* function® sampleF® normal vs impaired vs
Variable (n =343) (n=101) (n = 9430) population’ population’
Age at PedsQL, 7 (%)

2tody 145 (42) 41 (41)

5t07y 76 (22) 30 (30)

8tol2y 60 (17) 17 (17)

Btolly 62 (18) 13 (13)

PedsQL scores, mean (SD)*

Total score 81.7 (18.0) 64.2 (21.9) 82.7 (15.4) 0.19 <0.0001
Physical functioning 82.8 (22.7) 57.6 (32.7) 84.5 (19.5) 0.67 <0.0001°
Psychosocial health 81.1(17.4) 68.2 (20.1) 81.7 (15.2) 0.22 <0.0001

Emotional functioning 77.6 (21.6) 75.1 (22.2) 81.3 (16.5) 0.0003 0.01
Social functioning 86.8 (18.2) 65.2 (25.0) 83.7 (19.4) 0.03 <0.0001
School functioning 76.3 (23.1) 59.6 (27.2) 78.8 (19.6) 021 <0.0001

PedsQL=Pediatric Quality of Life Inventory. SD=standard deviation.

* Normal functional status at baseline is defined as Pediatric Cerebral Performance Category (PCPC) = 1 and Pediatric
Overall Performance Category (POPC) = 1, while impaired functional status is defined as POPC>1.

T P values comparing functional group mean scores with reference population means were calculated using linear
regression accounting for pediatric intensive care unit as a cluster variable using generalized estimating equations.

* Higher scores indicate better health-related quality of life.

§ Due to a convergence problem when using an exchangeable correlation structure, a working independence correlation
structure was used.

" For the normal function group, missing 57% of school functioning scores in the 2 to 4 y age group and 3% in children 5y
or older. For the impaired function group, missing 56% of school functioning scores in the 2 to 4 y age group and 5% in
children 5y or older. Of the 107 children missing school functioning scores whose parent/guardian provided interview
data, 95 (89%) were not enrolled in school, preschool, or daycare.
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Table E4. Factors present at admission and hospital course variables according to impaired HRQL
based on PedsQL total score in patients with normal functional status at baseline

Not impaired Impaired P P
HRQL HRQL value value

Variable (n=279) (n =64) unadj* adj’
Factors present at hospital admission
Sociodemographic factors and pre-existing health status
Age at PedsQL, n (%) 0.0007

2tody 133 (48) 12 (19)

Sto7y 60 (22) 16 (25)

8to12y 41 (15) 19 (30)

13t0 17y 45 (16) 17 (27)
Female, n (%) 138 (49) 27 (42) 0.34
Non-Hispanic white, n/total (%) 158/277 (57) 28/64 (44) 0.06
Parent education, n (%) 0.03

Some high school 15(7) 8 (20)

High school graduate/G.E.D. 48 (24) 9 (22)

Some college or technical school 74 (36) 10 (24)

College graduate/postgraduate 67 (33) 14 (34)

Unknown, n 75 23
Median household income of zip code of residence, n (%)} 0.04

<$40,000 58 (21) 11(17)

$40,000-$79,999 157 (56) 46 (72)

>$80,000 64 (23) 71D
Any medical history, n (%)

Prematurity (<36 wk postmenstrual age) 20 (7) 2(3) 0.25

Asthma (prescribed bronchodilators or steroids) 68 (24) 18 (28) 0.51

Cancer (current or previous diagnosis) 14 (5) 13 (20) <0.0001
Features of the presentation of acute illness
PRISM III-12 score, median (IQR)$ 8 (4-13) 10 (5-15) 0.0004
Risk of mortality based on PRISM III-12 score, median (IQR), % 3.8 (1.3-14.2) 6.1 (1.7-29.2) <0.0001
Primary diagnosis category, n (%) 0.64

Bronchiolitis or asthma (or reactive airway disease) 76 (27) 18 (28)

Pneumonia or aspiration pneumonia 133 (48) 25 (39)

Acute respiratory failure related to sepsis 41 (15) 12 (19)

Other acute diagnoses' 21 (8) 7(11)

Other chronic diagnoses' 8(3) 2(3)
Hospital course variables
Moderate/severe PARDS based on worst Ol or OSI during hospitalization, n (%)! 206 (74) 53(83) 0.12 0.18
Early NMB (for the entire duration of days 1 and 2), n (%) 51(18) 1117 0.79 0.39
HFOV, n (%) 35(13) 11(17) 0.30 0.41
ECMO, n (%) 8(3) 50 0.11 0.25
Non-invasive ventilation prior to intubation, 1 (%) 104 (37) 28 (44) 0.34 0.21
Non-invasive ventilation post-extubation, 7 (%) 106 (38) 24 (38) 0.94 0.86
Duration of mechanical ventilation, median (IQR), d 5.0(3.1-8.7) 6.8 (4.0-12.3) 0.01 0.01**

<7d,n (%) 184 (66) 34 (53) 0.14 0.09%**

7to<14d 66 (24) 17 (27)

14 to <28 d 22 (8) 7(11)

>28 d (including transfers by day 28) 703) 6(9)
MODS (concurrent or new), n (%) 216 (77) 59(92) 0.03 0.09
Extrapulmonary organ dysfunction during hospitalization, n (%)

Cardiovascular 151 (54) 38 (59) 0.45 0.47

Neurologic 142 (51) 35(55) 0.69 0.84

Hematologic 56 (20) 21 (33) 0.01 0.27

Renal 19 (7) 9(14) 0.09 0.22

Hepatic 66 (24) 26 (41) 0.02 0.16
Number of organ dysfunctions, median (IQR) 2 (2-3) 3(2-4) 0.01 0.28
Mean daily opioid dose, median (IQR), mg/kg 1.6 (1.0-2.8) 2.0 (1.0-3.6) 0.13 0.03
Mean daily benzodiazepine dose, median (IQR), mg/kg 1.5 (0.9-2.6) 1.8 (0.8-3.3) 0.15 0.02
Synthetic primary opioid agent, n (%) 195 (70) 43 (67) 0.58 041
Dexmedetomidine, 7 (%) 119 (43) 31 (48) 0.33 0.28
Clonidine, n (%) 33 (12) 14 (22) 0.09 0.03
Ketamine, 7 (%) 106 (38) 21(33) 0.48 0.51
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Barbiturates, n (%) 46 (16) 11(17) 0.90 0.48
Methadone, 1 (%) 60 (22) 15 (23) 0.69 0.93
Antidelirium medication, n (%) 8(3) 4(6) 0.19 0.86
>4 sedative classes, n (%)% 97 (35) 24 (38) 0.66 0.57
Study days awake and calm (daily modal SBS score -1 or 0), median (IQR), % 79 (60-100) 71 (44-93) 0.14 0.09
Heavy sedation (daily modal SBS score ever -3), n (%) 35(13) 16 (25) 0.003 0.06
Inadequate pain management, n (%)" 35(13) 16 (25) 0.002 0.003
Inadequate sedation management, n (%)" 50 (18) 20 (31) 0.009 0.003
Clinically significant iatrogenic withdrawal, n (%) 33(12) 6(9) 0.53 0.94
Length of stay

PICU, median (IQR), d 8.2 (5.1-13.1) 10.9 (6.4-17.6) 0.02 0.03
<7d,n (%) 111 (40) 18 (28) 0.09 0.07
7to<l4d 104 (37) 24 (38)

14 to <28 d 52 (19) 13 (20)
>28d 12 (49 9(14)

Hospital, median (IQR), d 13 (8-22) 19 (11-32) 0.003 0.02
<7d,n (%) 44 (16) 3(5 0.02 0.06
Tto<l4d 111 (40) 21 (33)

14 to <28 d 79 (28) 18 (28)
>28d 45 (16) 22 (34)
Opioids and/or benzodiazepines at hospital discharge, n (%) 78 (28) 26 (41) 0.03 0.04

HRQL=health-related quality of life. PedsQL=Pediatric Quality of Life Inventory. PRISM llI-12=Pediatric Risk of Mortality Il|
score from first 12 hours in the PICU. IQR=interquartile range. PARDS=pediatric acute respiratory distress syndrome.
Ol=oxygenation index. OSI=oxygen saturation index. NMB=neuromuscular blocking agent. HFOV=high-frequency
oscillatory ventilation. ECMO=extracorporeal membrane oxygenation. MODS=multiple organ dysfunction syndrome.
SBS=State Behavioral Scale. PICU=pediatric intensive care unit.

* P values for comparison between groups were calculated using logistic regression accounting for PICU as a cluster
variable using generalized estimating equations.

T P values were calculated as above, adjusting for age group and PRISM I1I-12 score.

¥ Median household income of zip code of residence in 2011.E2

§ Severity of iliness was defined by the PRISM 1lI-12 score. The scale for the PRISM 11I-12 score ranges from 0 to 74, with
higher scores indicating a higher risk of death.®3

I Other acute primary diagnoses include pulmonary edema, thoracic trauma, pulmonary hemorrhage,
laryngotracheobronchitis, and pulmonary embolus. Other chronic primary diagnoses include acute chest syndrome/sickle
cell disease, acute respiratory failure after bone marrow transplantation, and acute exacerbation lung disease (cystic
fibrosis or bronchopulmonary dysplasia).

TPARDS severity was defined using the 2015 Pediatric Acute Lung Injury Consensus Conference (PALICC) criteria.B*

** Due to a convergence problem when using an exchangeable correlation structure, a working independence correlation
structure was used.

T MODS was defined as respiratory dysfunction plus one or more extrapulmonary organ dysfunctions, with concurrent
MODS defined by onset on day 0/1 and new MODS by onset on day 2 or later.®5

# Synthetic primary opioid agent includes fentanyl, hydromorphone, and remifentanil.

§§ Different sedative classes include opioids, benzodiazepines, a2-adrenergic agonists, propofol, barbiturates, ketamine,
and chloral hydrate.

" Inadequate pain management was defined as pain score >4 (or pain assumed present if receiving neuromuscular
blockade) for 2 consecutive hours and inadequate sedation management as SBS score >0 (or agitation assumed present
if receiving neuromuscular blockade) for 2 consecutive hours.

7 Clinically significant iatrogenic withdrawal was defined as rescue therapy (an opioid or benzodiazepine bolus or an
increase in opioid or benzodiazepine infusion) to manage an increase in withdrawal symptoms for patients weaning from
25 days of opioids.
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