1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny Yd-HIN

o NATIG,

R HE

N WS)))\

D)

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
Pediatr Crit Care Med. 2014 November ; 15(9): 798-805. doi:10.1097/PCC.0000000000000225.

Pediatric Severe Sepsis in US Children’s Hospitals

Fran Balamuth, MD, PhD12, Scott L. Weiss, MD34, Mark |. Neuman, MD, MPH®:6, Halden
Scott, MD’:8, Patrick W. Brady, MD, MSc®11, Raina Paul, MD12, Reid W.D. Farris, MD13.14,
Richard McClead, MD1%:16, Katie Hayes, BS2, David Gaieski, MD17, Matt Hall, PhD8, Samir
S. Shah, MD, MSCE®10.11  and Elizabeth R. Alpern, MD, MSCE19.20

1Department of Pediatrics, University of Pennsylvania Perelman School of Medicine

2Division of Emergency Medicine and Center for Pediatric Clinical Effectiveness, Children’s
Hospital of Philadelphia

3Department of Anesthesia and Critical Care, University of Pennsylvania Perelman School of
Medicine

“4Division of Critical Care, Children’s Hospital of Philadelphia

SDepartment of Pediatrics, Harvard Medical School

6Division of Emergency Medicine, Boston Children’s Hospital

"Department of Pediatrics, University of Colorado School of Medicine

8Section of Emergency Medicine, Children’s Hospital Colorado

9Division of Hospitalist Medicine, Cincinnati Children’s Hospital Medical Center
10Division of Infectious Diseases, Cincinnati Children’s Hospital Medical Center
1Department of Pediatrics, University of Cincinnati College of Medicine
12pjvision of Emergency Medicine, Wake Forest Baptist Medical Center
13Department of Pediatrics, University of Washington

14Division of Critical Care Medicine, Children’s Hospital Seattle

15Department of Pediatrics, The Ohio State University College of Medicine
16Associate Chief Medical Officer, Nationwide Children’s Hospital
1"Department of Emergency Medicine, University of Pennsylvania Perelman School of Medicine

18Department of Analytics, Children’s Hospital Association

Corresponding Author: Fran Balamuth, MD, PhD, MSCE, Division of Emergency Medicine CTRB 9206, Children’s Hospital of
Philadelphia, 3501 Civic Center Blvd., Philadelphia, PA 19104, balamuthf@email.chop.edu, Phone: 215 590 7295, Fax: 215 590
4454,

Reprints will not be ordered.

Data Integrity

None of the authors of this manuscript have any conflicts of interest to report. The use of the de-identified dataset in this study was not
considered human subjects research in accordance with the Common Rule (45 CFR 46.102(f)) and the policies of the Children’s
Hospital of Philadelphia Institutional Review Board. Matt Hall had full access to all of the data in the study and takes responsibility
for the integrity of the data and the accuracy of the data analysis, and conducted the data analysis.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Balamuth et al. Page 2

9Department of Pediatrics, Northwestern University Feinberg School of Medicine

2ODivision of Emergency Medicine, Ann and Robert H. Lurie Children’s Hospital of Chicago

Abstract

Objective—To compare the prevalence, resource utilization, and mortality for pediatric severe
sepsis identified using two established identification strategies.

Design—Observational cohort study from 2004-2012.

Setting—Forty-four pediatric hospitals contributing data to the Pediatric Health Information
Systems database.

Patients—Children <18 years of age.

Measurements and Main Results—We identified patients with severe sepsis or septic shock
by using two International Classification of Diseases, 9™ edition-Clinical Modification (ICD9-
CM) based coding strategies: 1) combinations of ICD9-CM codes for infection plus organ
dysfunction (combination code cohort); 2) ICD9-CM codes for severe sepsis and septic shock
(sepsis code cohort). Outcomes included prevalence of severe sepsis, as well as hospital and
intensive care unit (ICU) length of stay (LOS), and mortality. Outcomes were compared between
the two cohorts examining aggregate differences over the study period and trends over time. The
combination code cohort identified, 176,124 hospitalizations (3.1% of all hospitalizations), while
the sepsis code cohort identified 25,236 hospitalizations (0.45%), a 7-fold difference. Between
2004 and 2012, the prevalence of sepsis increased from 3.7% to 4.4% using the combination code
cohort and from 0.4% to 0.7% using the sepsis code cohort (p<0.001 for trend in each cohort).
LOS (hospital and ICU) and costs decreased in both cohorts over the study period (p<0.001).
Overall hospital mortality was higher in the sepsis code cohort than the combination code cohort
(21.2%, (95% CI: 20.7-21.8 vs. 8.2%,(95% CI: 8.0-8.3). Over the 9 year study period, there was
an absolute reduction in mortality of 10.9% (p<0.001) in the sepsis code cohort and 3.8%
(p<0.001) in the combination code cohort.

Conclusions—~Prevalence of pediatric severe sepsis increased in the studied US children’s
hospitals over the past 9 years, though resource utilization and mortality decreased. Epidemiologic
estimates of pediatric severe sepsis varied up to 7-fold depending on the strategy used for case
ascertainment.

Keywords
Pediatrics; Sepsis; Critical Care; Epidemiology

Introduction

Pediatric sepsis syndrome is a leading source of morbidity, mortality, and health care costs
in infants and children in the United States. (1) Accurate and consistent estimates of the
national prevalence of and outcomes from pediatric sepsis are critical for distribution of
limited health care resources, assignment of research priorities, and uniform benchmarking
of publicly reported quality metrics across geographic regions and hospital systems. (2,3)
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In 2005, an international consensus conference published specific criteria to define the
spectrum of the pediatric systemic inflammatory response syndrome (SIRS), sepsis, severe
sepsis, and septic shock. (4-6) These pediatric-specific definitions standardized criteria for
diagnosis and enrollment into research studies. However, these consensus criteria are
challenging to use for epidemiologic estimates of pediatric sepsis, because their application
requires extensive and complex medical record review. As a practical alternative,
identification of pediatric cases of severe sepsis and septic shock has relied on International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD9-CM) (7) in large
administrative databases. (8—10)

Prior to 2003, specific ICD9-CM codes that matched the consensus terminology of severe
sepsis or septic shock were not available. Angus et al. combined ICD9-CM codes for a
bacterial or fungal infection with codes for acute organ dysfunction to study the
epidemiology of severe sepsis in adults from seven state hospital discharge databases.2 They
validated this approach by comparing patient characteristics from a prospectively identified
cohort with severe sepsis at the same hospitals. This combination strategy has also been used
in pediatric severe sepsis, although specific pediatric validation is lacking. (8,9) In 2003,
explicit codes for severe sepsis (995.92) and septic shock (785.52) were added to the revised
ICD-9 CM schema. (7) The impact of these new coding options on epidemiologic
assessments of pediatric severe sepsis are not known, but two recent studies suggest that
unique patient subsets are identified using the combination strategy versus sepsis specific
codes. (11, 12) In a single center study of 1729 pediatric patients admitted to an academic
pediatric intensive care unit, 103 patients were identified using ICD9-CM codes for either
infection plus organ dysfunction or severe sepsis/septic shock, but only 13 of these cases
(12.6%) were identified by both coding strategies. (12) Gaieski et al. found a 3.5-fold
difference in the average annual incidence of adult severe sepsis/septic shock and a 2-fold
difference in sepsis mortality using different ICD9-CM abstraction methodologies. (11)

The studies that utilized the ICD9-CM combination strategy developed by Angus et al to
report US pediatric sepsis epidemiology did not include patients coded for severe sepsis
(995.92). (8,9,10) Despite a 25.3% increase in the use of the 995.92 ICD9-CM code, only
14.4% of adult sepsis patients identified using the combination strategy were assigned this
code in a prior study. (11) Moreover, in-hospital mortality for adults coded with severe
sepsis (995.92) and septic shock (785.52) was 36.9% and 42.2%, respectively, which was
higher than the 28.6% mortality reported by Angus et al. using the combination code
strategy. (2) These data raise concern that a growing number of pediatric patients, those
most at risk for mortality from sepsis, may not be adequately captured in studies using the
combination strategy, leading to underestimates of the national burden of pediatric sepsis
mortality.

The objective of this study was to compare epidemiological trends in the prevalence,
resource utilization, and mortality of pediatric patients with severe sepsis and septic shock
using two established ICD9-CM sepsis identification strategies.

Pediatr Crit Care Med. Author manuscript; available in PMC 2014 November 06.
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Design and Data Source

We conducted an observational cohort study using data from the Pediatric Health
Information Systems (PHIS) database from 2004-2012. The PHIS database contains clinical
and administrative data from inpatient hospitalizations from 44 US children’s hospitals.
Data quality and coding reliability are closely monitored through a joint effort between the
Children’s Hospital Association (CHA, Overland Park, KS) and participating hospitals, as
previously described. (13,14) This use of a de-identified dataset was not considered human
subjects research in accordance with the Common Rule (45 CFR 46.102(f)) and the policies
of the Children’s Hospital of Philadelphia Institutional Review Board.

Case Selection and Definitions

Outcomes

Hospital admissions of children < 18 years of age with severe sepsis (including septic shock)
were identified from the PHIS database between 2004 and 2012 using two ICD9-CM coding
strategies. ICD9-CM codes were selected as indexed in the ICD9-CM, Ninth Revision. (7)
The combination code cohort was identified following the method described by Angus et al.
using ICD9-CM codes for infection plus ICD9-CM codes for organ dysfunction (see
Appendix 1 for list of codes used). (2) The sepsis codes cohort was identified using ICD9-
CM codes introduced in 2003 specific for severe sepsis (995.92), and septic shock (785.52).
For each hospitalization, we collected age, race, sex, hospital and intensive care unit (ICU)
length of stay (LOS), total adjusted hospital costs, and whether the patient died of any cause
during the hospitalization. To identify the presence of underlying complex chronic
conditions, we used the pediatric Complex Chronic Conditions (CCC) classification, (15) an
ICD9-CM based system to classify comorbid disease processes into the following nine
categories: malignancy, hematology/immune, respiratory, gastrointestinal, metabolic,
neuromuscular, cardiovascular, renal, and other congenital abnormalities. Patients were then
categorized as having zero, one, two, or three or more CCCs. Costs were estimated using
hospital specific cost-to-charge ratios and adjusted for geographic region using the Centers
for Medicaid and Medicare Price/Wage Index. (16) We explored age-specific subgroups
defined as <60 days old, 60 days-<1 year, 1-4 years, 5-9 years, 10-14 years, and 15-18
years because of known differences in age related sepsis onset, resource utilization, and
mortality rates. (8,10) Patients <60 days old were analyzed separately from older infants as
sepsis in young infants can be associated with unique pathogens, pathophysiology, and
clinical management.

The primary outcome was the annual percentage of hospitalizations with severe sepsis
(prevalence) for each coding strategy. Secondary outcomes were ICU admission, ICU and
hospital LOS, costs, and all-cause in-hospital mortality annually determined for each coding
strategy. Costs were adjusted for inflation and are presented as 2012 dollars.

Pediatr Crit Care Med. Author manuscript; available in PMC 2014 November 06.
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Data Analysis

Results

Prevalence

We summarized continuous variables using median and interquartile range (IQR), and
categorical variables using counts and percentages. Wilcoxon rank sum tests and Hodges-
Lehman estimators were used to compare continuous data, and chi-square tests were used to
compare categorical data between the two cohorts. As we anticipated that a proportion of
sepsis events to be identified by both coding strategies, 95% confidence intervals around
point estimates, as observations were not independent. When independence of populations
was feasible, we determined odds ratios with 95% confidence intervals for binary outcomes
or the Hodges-Lehman estimator to generate median difference with 95% confidence
intervals for continuous variables. All statistical analyses were conducted using SAS v9.2
(SAS Institute, Cary, NC), and p values <0.05 were considered statistically significant.

Over the nine year study period, we identified 176,124 hospitalizations (3.2% of total
database population) representing 136,382 unique patients in the combination codes cohort.
We identified 25,236 hospitalizations (0.5% of total) representing 22,985 unique patients in
the sepsis codes cohort. There was a seven-fold difference in the estimated prevalence of
pediatric sepsis between the two identification methods (Figure 1a). Demographic
characteristics of the combination code and sepsis code cohorts are presented in Table 1.
The cohorts had similar distributions of race and sex, but the combination cohort had a
greater proportion of patients in the youngest age range of 0-60 days (23.7 vs. 18.3%). The
proportion of patients with at least one comorbid CCCs was similar in the combination code
and sepsis code cohorts (74% vs. 70%).

Between 2004 and 2012, the prevalence of sepsis increased from 3.7 to 4.4 % in the
combination code cohort and from 0.4 to 0.7% in the sepsis code cohort (p<0.001 for trend
for both cohorts, Figure 1b). Over this time period, the use of codes for severe sepsis
(995.92) and septic shock (785.51) increased by 7.8% and 2.6% annually. Overall, 1801
(0.9%) hospitalizations identified using the sepsis specific codes were not identified by the
combination strategy.

Resource Utilization

A majority of patients identified with both coding strategies were hospitalized in the ICU
(Table 1), though a higher proportion of patients in the sepsis code cohort had ICU
hospitalizations compared to the combination code cohort (90.9%, 95% CI: 90.5-91.2 vs.
73.3%, 95% CI: 73.1-73.5). Median ICU LOS was 5 days (IQR 1-14) for the sepsis code
cohort compared to 2 days (IQR 0-10) for the combination code cohort. Median hospital
LOS was 16 days (IQR 8-37) for the sepsis code cohort compared to 15 days (IQR 3-39)
for the combination code cohort (Table 1). Median hospital and ICU LOS decreased in both
cohorts over the study period (p<0.001, Figure 2a and b).

Median hospital costs per patient were $65,624 (IQR 27,300-169,624) for the sepsis code
cohort compared to $52,888 (IQR 18,765-144,421) for the combination code cohort. (Table

Pediatr Crit Care Med. Author manuscript; available in PMC 2014 November 06.
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1) Both cohorts demonstrated a decreasing cost trend over the study period (p<0.001, Figure
2c).

Hospital LOS, ICU LOS, and cost were compared between the subjects < 60 days of age and
> 60 days of age, (Table 2) and also by the number of comorbid CCCs present in both
cohorts (Table 2). We observed increased resource utilization in the < 60 day age group as
well as in patients with increasing numbers of comorbid CCCs.

Hospital mortality for pediatric severe sepsis/septic shock hospitalizations was 2.6 times
higher for the sepsis cohort compared to the combination cohort [(21.2%, (95% CI: 20.7-
21.8) vs 8.2%, (95% CI: 8.0-8.3)] (Table 1). From 2004 to 2012, mortality rates decreased
from 27.8% to 16.9% in the sepsis code cohort (p<0.001) and from 10.6% to 6.8% in the
combination code cohort (p<0.001). We observed the highest mortality in the subset of
hospitalizations that were identified only by sepsis codes and not by combination codes
(groups C vs. A in Figure 3), with odds ratio for death of 6.6 (95% CI 5.9, 7.3) compared to
combination code only subjects. The subset of combination cohort patients who were also
identified with sepsis specific codes exhibited increased mortality compared to those
patients identified using only the combination codes (groups B vs. A in Figure 3) with an
OR of 3.3 (95% ClI 3.1, 3.4).

Mortality for patients < 60 days of age was 1.9 times higher than for patients = 60 days of
age in both cohorts (Table 2). During the study period, a decrease in mortality was observed
across all age strata (p<0.001) (Supplemental Figure). Mortality was higher in patients with
at least one CCC compared to patients without any CCC in both the combination code
cohort (OR 1.9, 95% CI 1.8, 2.0) and the sepsis code cohort (OR 1.7, 95% CI 1.6, 1.8)
(Table 2).

Discussion

We found that the prevalence of severe sepsis/septic shock has increased in the studied US
children’s hospitals between 2004 and 2012, while resource utilization and mortality have
decreased over that time period. We also demonstrated that estimates of sepsis prevalence,
resource utilization, and mortality were substantially impacted by the strategy used to
identify patients. Notably, the combination code strategy identified a cohort of patients that
was more than 7-fold larger than the cohort identified using the sepsis code strategy, but
with a 2.6 fold lower mortality rate. In addition, the sepsis code strategy identified a cohort
that had increased utilization in each dimension of ICU admission, hospital LOS, ICU LOS,
and costs. This demonstrates that epidemiological estimates of pediatric sepsis in the US
differ substantially depending on the identification strategy. The use of the combination
code strategy identifies large numbers of patients, of whom the vast majority survive.
However, the use of sepsis specific codes identifies a smaller group of patients with
significantly higher mortality. Reconciling these differences and determining which method
most accurately identifies true pediatric sepsis cases using administrative data will be critical
moving forward nationally as scarce resources are allocated and clinical benchmarking
targets are developed.

Pediatr Crit Care Med. Author manuscript; available in PMC 2014 November 06.
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Our estimates and longitudinal trends of prevalence and mortality add to those of a recent
study that used the combination coding strategy. (10) Our study of 44 large children’s
hospitals found a similar mortality (8.2%) for patients with severe sepsis/septic shock
identified by the combination code strategy. However, we found a significantly higher
mortality (21%) when sepsis specific codes were used to capture case. Additionally, we
found an important subset of patients with especially high mortality (30.7%) that was only
identified utilizing the specific ICD9-CM codes for severe sepsis (995.92), and missed by
the combination code strategy. This finding raises concern that utilization of the
combination strategy alone may underestimate true case fatality in pediatric severe sepsis/
septic shock. In support of this notion, PICU based studies that identified cases using chart
review rather than ICD9-CM codes have reported mortality closer to 15-30% for pediatric
severe sepsis. (17-20) Although simply adding code 995.92 to the combination code
strategy could better capture severe sepsis mortality, the possibility for diluting estimates
from the large number of combination cohort patients labeled as having severe sepsis
remains. This is supported by a recent study, which demonstrated that adult sepsis mortality
rates using the combination code identification method with the severe sepsis code included
were lower than those observed either in clinical trials or an alternative administrative
method described by Martin. (11)

Our findings are consistent with a recently published study in adults (11) which queried a
large national database, and a single center analysis of pediatric sepsis (17) in that two
established and commonly used ICD9-CM based methods for identifying severe sepsis and
septic shock identify different patient populations. Gaieski et al showed as high as 3.5 fold
differences in sepsis incidence, and a two-fold difference in sepsis mortality depending on
coding strategy used. (11) In a single center study of 1729 pediatric ICU admissions, 103
patients had sepsis using ICD9-CM code based definitions. Of these, 48 were identified
using combination codes and 65 using sepsis specific codes, with only 13% overlap between
the two groups. (12) These differences do not appear to be limited to sepsis, as outcome
differences based on ICD9-CM coding strategies have also been reported in adults with
pneumonia and respiratory failure. (21,22)

It is not clear if the overall increase in sepsis prevalence and decreased in mortality
represents an epiphenomenon related to an increase in assigning sepsis codes to less severely
ill patients or represents a true decrease in pediatric sepsis epidemiology. There have been
multiple national efforts across the country to improve sepsis care for children over the last
decade, which may help to explain our findings. The Society for Critical Care Medicine
(SCCM) introduced guidelines for pediatric sepsis care in 2002, which were revised in 2007
and again with the most recent Surviving Sepsis Campaign Guidelines. (23-25) Since the
guidelines were first introduced, a number of institutions have developed severe sepsis
clinical practice guidelines, and have been able to demonstrate improved time to key sepsis
interventions and outcomes with increased adherence to guideline recommendations.(26-28)
In addition, the national Surviving Sepsis Campaign has raised awareness across the nation
regarding the importance of rapid recognition and treatment of sepsis, which may also
contribute to improved outcomes. However, our findings of decreased mortality are only
temporally correlated with these environmental changes and do not prove causality.

Pediatr Crit Care Med. Author manuscript; available in PMC 2014 November 06.
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Investigations to assess whether individual hospital characteristics such as presence of sepsis
clinical guidelines and pathways improve outcomes are imperative.

The high proportion of patients with CCCs in this sample (70-77% in this study depending
on identification method) compared with national estimates (49% in previous studies by
Watson/Angus) (8) may reflect the complexity of patients at PHIS hospitals. Similar to
previous results, we also demonstrate increased mortality in patients with CCCs compared to
patients without, and that increasing numbers of CCCs correlates with increasing mortality.

Another unique aspect of this study is that it is the first pediatric sepsis study to our
knowledge that evaluates differences in patient outcome by analyzing the youngest infant
(<60 days) age group separately. As neonatal sepsis is thought to involve unique pathogens
and pathophysiology, it is important to determine whether changes in sepsis outcomes are
more attributable to changes within this particularly vulnerable and unique patient subset.
Mortality in <60 day old patients was as high as 47.6% in 2004, and in 60 days old to 1 year
old patients was as high as 31.8%. We demonstrated that although mortality rates are highest
in the young infant subgroup, that the mortality difference we observe between the
combination codes cohort and the sepsis codes cohort is preserved with or without the young
infant age group included.

There are several limitations to this study. The process for assighing ICD9-CM codes is not
standardized between institutions, and therefore misclassification of sepsis is a possible
source of error in this and other similar studies. For example, sepsis related codes could have
been assigned when in fact sepsis was not clinically present, or the reverse might occur. This
is unlikely to have a differential impact on one identification strategy versus the other.
Future studies are needed to validate the coding strategies used and identify differences in
coding practices between hospitals. Additionally, mortality estimates could be
underestimated if patients were transferred from the study institution prior to death. This is
unlikely given the fact that the tertiary care pediatric centers in the PHIS database have low
rates of transferring patients out to other institutions. Finally, we reported our assessment of
costs in standardized cost dollars, which are not the actual dollars spent. These cost
estimates are, however, comparable across hospitals and may be closer to real expenditures
than charges. (29)

In conclusion, we found that estimates of the prevalence, resource utilization, and mortality
of pediatric patients with severe sepsis in US children’s hospitals are highly variable
depending on the method used. These discrepancies need to be considered in decisions about
distribution of health care resources, assignment of research priorities, and benchmarking
across geographic regions and hospital systems. Despite this variability, overall prevalence
has increased over time, while mortality and resource utilization have decreased. Future
studies that validate administrative diagnostic coding algorithms with clinical chart review
are needed to determine the best strategy to accurately identify and track prevalence,
resource utilization, and outcomes of pediatric severe sepsis.

Pediatr Crit Care Med. Author manuscript; available in PMC 2014 November 06.
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Combination codes cohort
N=176,124

Overlap N=23,433
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a. Number of sepsis codes in each cohort. The combination code cohort has International
Classification of Diseases 91" Revision (ICD9) codes for infection plus organ dysfunction;
the sepsis code cohort has ICD9 codes for severe sepsis or septic shock. b. Proportion of
sepsis hospitalizations in the Pediatric Health Information Systems (PHIS) database from

2004-2011.
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a. Hospital length of stay (LOS), b. Intensive Care Unit (ICU) LOS. c. cost, and d. mortality
in each cohort. ICU and Hospital LOS are calculated in days, cost is in median dollars per
patient per hospitalization. Costs are presented as 2012 dollars. p<0.05 for trend for both

cohorts.
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Patiegot:‘:g:;tions % Mortality OR (95% Cl)
CvsA 30.7vs 6.3 6.6 (5.9,7.3)
AvsB 6.3vs20.5 0.3(0.2,0.3)
CvsB 30.7vs 20.5 1.7(1.5,1.9)

Figure 3. Mortality in patient subsets

A is patients with combination codes not sepsis codes; B is patients with combination and
sepsis codes ; C is patients with sepsis codes not combination codes. Odds Ratios (OR) are
presented with accompanying 95% confidence intervals (95% ClI).
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Table 1

Sepsis Prevalence, Resource Utilization, Mortality

of sepsis codes in both cohorts. The combination code cohort has ICD9 codes for infection plus organ
dysfunction; the sepsis code cohort has ICD9 codes for severe sepsis or septic shock. Complex chronic care

conditions are previously defined (Feudtner 2001). Costs are presented as 2012 dollars.

Combination Code Cohort, n (%)

Sepsis Code Cohort, n (%)

Hospitalizations, N 176,124 25,236
Patients, N 136,382 22,985
0-59 days 41,970 (23.8) 4,656 (18.4)
60 days-<1 year 28,910 (16.4) 3,688 (14.6)
1-4 years 39,341 (22.3) 5,273 (20.9)
Aoe 5-9 years 22,149 (12.6) 3,358 (13.3)
10-14 years 23,514 (13.4) 4,274 (16.9)
15-18 years 20,240 (11.5) 3,987 (15.8)
Non-Hispanic White 83,551 (47.4) 12,330 (48.9)
Non-Hispanic Black 33,750 (19.2) 4,560 (18.1)
Race Hispanic 32,057 (18.2) 4,455 (17.7)
Asian 4,537 (2.6) 697 (2.8)
Other 22,229 (12.6) 3,194 (12.7)
Sex Female 11,733 (46.5) 80,305 (45.6)
Patients with chronic complex conditions 130,566(74.1) 17,742(70.3)
Hospital mortality 8.2(8.0,8.3) 21.2(20.7,21.8)

ICU admission

73.3(73.1, 73.5)

90.9 (90.5, 91.2)

PICU

57.8 (57.5, 58.0)

81.0 (80.4, 81.4)

NICU

19.0 (18.7,19.1)

12.6 (12.2, 13.0)

Hospital LOS (days)

15.0 (3.0, 39.0)

16.0 (8.0, 37.0)

ICU LOS (days)

2.0 (0.0, 10.0)

5.0 (1.0, 14.0)

Hospitalization cost

70395.1 (24466.2, 194675.7)

85319 (34871.5, 224089.6)

Abbreviations: ICU (Intensive Care Unit); PICU (Pediatric Intensive Care Unit); NICU (Neonatal Intensive Care Unit), LOS (length of stay)
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